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SAFETY PRECAUTIONS

« Read this user’'s manual to make sure of correct operation before starting installation, wiring, operation, maintenance, and
inspection of the OpenNet Controller.

« All OpenNet Controller modules are manufactured under IDEC’s rigorous quality control system, but users must add a
backup or failsafe provision to the control system using the OpenNet Controller in applications where heavy damage or
personal injury may be caused in case the OpenNet Controller should fail.

« In thisuser’s manual, safety precautions are categorized in order of importance to Warning and Caution:;

: War ning notices are used to emphasize that improper operation may cause
A Warnmg severe personal injury or death.

« Turn off the power to the OpenNet Controller before starting installation, removal, wiring, maintenance, and inspection of
the OpenNet Controller. Failure to turn power off may cause electrical shocks or fire hazard.

» Special expertise isrequired to install, wire, program, and operate the OpenNet Controller. People without such expertise
must not use the OpenNet Controller.

« Emergency stop and interlocking circuits must be configured outside the OpenNet Controller. If such acircuit is configured
inside the OpenNet Controller, failure of the OpenNet Controller may cause disorder of the control system, damage, or
accidents.

: Caution notices are used where inattention might cause personal injury or
A Caution damage to equipment.

« Install the OpenNet Controller according to instructions described in this user’s manual. Improper installation will result in
faling, failure, or mafunction of the OpenNet Controller.

* The OpenNet Controller is designed for installation in a cabinet. Do not install the OpenNet Controller outside a cabinet.

« Install the OpenNet Controller in environments described in this user’s manual. If the OpenNet Controller isused in places
where the OpenNet Controller is subjected to high-temperature, high-humidity, condensation, corrosive gases, excessive
vibrations, and excessive shocks, then electrical shocks, fire hazard, or malfunction will result.

« The environment for using the OpenNet Controller is*“ Pollution degree 2" Use the OpenNet Controller in environments of
pollution degree 2 (according to |EC 60664-1).

« The DC power applicable to the OpenNet Controller is“PS2” type (according to EN 61131).

« Prevent the OpenNet Controller from falling while moving or transporting the OpenNet Controller, otherwise damage or
malfunction of the OpenNet Controller will result.

* Prevent metal fragments and pieces of wire from dropping inside the OpenNet Controller housing. Put a cover on the Open-
Net Controller modules during installation and wiring. Ingress of such fragments and chips may cause fire hazard, damage,
or malfunction.

» Use a power supply of the rated value. Use of awrong power supply may cause fire hazard.

» Use wires of a proper size to meet voltage and current requirements. Tighten terminal screwsto a proper tightening torque
of 0.5t0 0.6 N-m.

« Use an |EC 60127-approved fuse on the power line outside the OpenNet Controller. Thisis required when equipment con-
taining the OpenNet Controller is destined for Europe.

» Usean |EC 60127-approved fuse on the output circuit. Thisis required when equipment containing the OpenNet Controller
is destined for Europe.

» Use an EU-approved circuit breaker. Thisis required when equipment containing the OpenNet Controller is destined for
Europe.

» Make sure of safety before starting and stopping the OpenNet Controller or when operating the OpenNet Controller to force
outputs on or off. Incorrect operation on the OpenNet Controller may cause machine damage or accidents.

« If relays or transistors in the OpenNet Controller output modules should fail, outputs may remain on or off. For output sig-
nals which may cause heavy accidents, provide a monitor circuit outside the OpenNet Controller.

« Do not connect to the ground directly from the OpenNet Controller. Connect a protective ground to the cabinet containing
OpenNet Controller using an M4 or larger screw. Thisis regquired when equipment containing the OpenNet Controller is
destined for Europe.

« Do not disassemble, repair, or modify the OpenNet Controller modules.

« Dispose of the battery in the OpenNet Controller modules when the battery is dead in accordance with pertaining regula-
tions. When storing or disposing of the battery, use a proper container prepared for this purpose. Thisis required when
equipment containing the OpenNet Controller is destined for Europe.

» When disposing of the OpenNet Controller, do so as an industrial waste.
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About This Manual

Thisuser’'s manual primarily describes entire functions of the OpenNet Controller CPU modules, digital 1/0 modules, ana-
log 1/0 modules. Also included are powerful communications of the OpenNet Controller.

CHAPTER 1. GENERAL INFORMATION
General information about the OpenNet Controller, features, brief description on special functions, and various system
setup configurations for communication.

CHAPTER 2: MODULE SPECIFICATIONS
Specifications of CPU, digital and analog 1/0, expansion power supply, remote I/O master, OpenNet interface modul es.

CHAPTER 3: INSTALLATION AND WIRING
Methods and precautions for installing and wiring OpenNet Controller modules.

CHAPTER 4. OPERATION BASICS
General information about setting up the basic OpenNet Controller system for programming, starting and stopping Open-
Net Controller operation, and simple operating procedures from creating a user program using WindLDR on a PC to moni-
toring the OpenNet Controller operation.

CHAPTER 5: SPECIAL FUNCTIONS
Stop/reset inputs, run/stop selection at memory backup error, keep designation for internal relays, shift registers, counters,
and data registers. Also included are module ID selection and run/stop operation upon disparity, input filter, catch input,
high-speed counter, key matrix input, and user program read/write protection.

CHAPTER 6: ALLOCATION NUMBERS
Allocation numbers available for the OpenNet Controller CPU module to program basic and advanced instructions. Spe-
cial internal relays and special data registers are also described.

CHAPTER 7. BASIC INSTRUCTIONS
Programming of the basic instructions, available operands, and sample programs.

CHAPTER 8: ADVANCED INSTRUCTIONS
General rules of using advanced instructions, terms, data types, and formats used for advanced instructions.

CHAPTER 9 THROUGH CHAPTER 20:
Detailed descriptions on advanced instructions grouped into 12 chapters.

CHAPTER 21 THROUGH CHAPTER 26:
Various communication functions such as data link, computer link, modem mode, remote 1/O system, Devicenet slave
module, and LONWORKS interface module.

CHAPTER 27:. TROUBLESHOOTING
Procedures to determine the cause of trouble and actions to be taken when any trouble occurs while operating the OpenNet
Controller.

APPENDIX
Additional information about execution times for instructions, |/O delay time, and OpenNet Controller type list.

INDEX
Alphabetical listing of key words.

IMPORTANT INFORMATION

Under no circumstances shall IDEC Corporation be held liable or responsiblefor indirect or consequential damages resulting
from the use of or the application of IDEC PLC components, individually or in combination with other equipment.

All persons using these components must be willing to accept responsibility for choosing the correct component to suit their appli-
cation and for choosing an application appropriate for the component, individualy or in combination with other equipment.

All diagrams and examplesin this manual are for illustrative purposes only. In no way does including these diagrams and
examplesin thismanual constitute aguarantee asto their suitability for any specific application. To test and approve all pro-
grams, prior to installation, is the responsibility of the end user.
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1: GENERAL INFORMATION

Introduction

This chapter describes general information for understanding the OpenNet Controller and system setups for using the
OpenNet Controller in various ways of communication.

About the OpenNet Controller

IDEC’s OpenNet Controller is a programmable logic controller with enhanced communication capabilities. The OpenNet
Controller is compatible with world’s three major open networks; INTERBUS, DeviceNet, and LONWORKS. Since appli-
cation of these networks are expanding at afast pace, the OpenNet Controller isideal for use in multi-vendor control sys-
tems.

In addition, the OpenNet Controller has user communication functions to communicate with various communication
equipment. Modem communication is aso very easy using the built-in modem communication functions to communicate
with remote devices through telephone lines. For these communication applications, the OpenNet Controller CPU module
features two RS232C ports and one RS485 port.

User programs for the OpenNet Controller can be edited using WindLDR on a Windows PC. Since WindLDR can load exist-
ing user programs made for IDEC’s preceding PLCs such as all FA series, MICRO-1, MICRO3, and MICRO®C, your soft-
ware assets can be used in the new control system.

Digital 1/0 points can be 480 total at the maximum when using an expansion power supply module.
Program capacity is 16K words (8K steps).

Features

Connect to Open Networks

The OpenNet Controller can be connected to the three major open networks; INTERBUS, DeviceNet, and LONWORKS.
The versatile communication capabilities reduce the time and cost needed when constructing, expanding, or modifying
production lines. Maintenance for communication lines will also become even easier.

Master Station (Remote 1/0) INTERBUS
Slave Station DeviceNet, LONWORKS

High-performance CPU Module

The OpenNet Controller CPU module has multiple functions to work as a brain of the control system connected to the
open networks. Optimum control systems can be made possible using the OpenNet Controller.

Powerful Communication Functions
In addition to connection to the open networks, the OpenNet Controller features three more communication functions.

The OpenNet Controller can be linked to external RS232C devices such as computers,

User Communication : . s .
modems, printers, and barcode readers, using the user communication function.

One OpenNet Controller at the master station can communicate with 31 slave stations

Data Link through the RS485 line to exchange data and perform distributed control effectively.

When the OpenNet Controller is connected to a computer, operating status and /0 status
can be monitored on the computer, data in the CPU can be monitored or updated, and user
programs can be downloaded and uploaded. A maximum of 32 OpenNet Controller CPUs can
be connected to one computer in the 1:N computer link system.

Computer Link

International Safety Standards and Approvals
The OpenNet Controller is certified by UL and CSA.

IIEI: OPENNET CONTROLLER USER’S MANUAL 11



1: GENERAL INFORMATION

Special Functions

The OpenNet Controller features various special functions packed in the small housing as described below. For details
about these functions, see the following chapters.

“Keep” or “Clear” Designation of CPU Data

Internal relays, shift register bits, counter current values, and data register values can be designated to be kept or cleared
when the CPU is powered down. All of these data or a specified range of these operands can be designated as keep or clear

types.

Catch Input Function

The catch input function makes sure to receive short input pulses (rising pulse of 40 psec or falling pulse of 150 psec min-
imum) from sensors without regard to the scan time.

Input Filter Function

Theinput filter can be adjusted for the pulse widths to accept or reject input signals. This function isuseful for eliminating
input noises and chatter in limit switches.

High-speed Counter Function

The OpenNet Controller has a built-in high-speed counter to make it possible to count up to 65,535 (FFFFh) high-speed
pulses which cannot be counted by the normal user program processing. The maximum count input frequency is 10 kHz.
This function can be used for simple positioning control and simple motor control.

Key Matrix Function
A matrix configuration consisting of 16 inputs and 16 outputs enables to read a maximum of 256 input signals.

User Program Read/Write Protection

The user program in the CPU module can be protected against reading and/or writing by including a password in the user
program. This function is effective for security of user programs.

Week Programmer Function

Week programmer instructions can be programmed to compare the preset date and time with the internal realtime calen-
dar/clock. When the preset values are reached, designated outputs can be turned on and off as programmed for the week.

RUN/STOP Selection at Startup when “Keep” Data is Broken

When data to be kept such as “keep” designated counter values are broken while the CPU is powered down, the user can
select whether the CPU starts to run or not to prevent undesirable operation at the next startup.

Module ID Registration

Another protection method to run or stop operation is the module 1D registration. When disparity is found between the
module ID registration and actual modules in the system setup, the CPU can be made to start to run or not.

User Memory Download from Memory Card

A user program can be transferred using WindLDR from a computer to a miniature memory card. The handy miniature card
can be inserted into the CPU modul e to download the user program. User programs can be replaced without the need for
connecting to acomputer. This feature is available on CPU modules FC3A-CP2KM and FC3A-CP2SM.

Constant Scan Time

The scan time may vary whether basic and advanced instructions are executed or not depending on input conditionsto
these instructions. When performing repetitive control, the scan time can be made constant by entering a required scan
time value into a special data register reserved for constant scan time.

Keep Output Status during User Program Download

Outputs can be designated to maintain the current statuses when downloading a user program from WindLDR to the CPU.
This function can be used when the output status change does not occur frequently.

Stop and Reset Inputs
Any input number can be designated as a stop or reset input to control the OpenNet Controller operation.
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1: GENERAL INFORMATION

System Setup

This section describes various system setup configurations for using powerful communication functions of the OpenNet
Controller.

Open Network Communication System

The OpenNet Controller can be connected to three open network communication lines— DeviceNet, LONWORKS, and
INTERBUS.

OpenNet interface modules are available for communication through DeviceNet and LONWORKS networks. The OpenNet
interface modules, such as DeviceNet slave modules and LONWORKS interface modules, serve as aslave station or nodein
the network.

A remote I/O system can be set up using aremote 1/O master module mounted next to the CPU module and SX5S commu-
nication I/O terminals at remote I/O slave stations. When using 32 SX5S modules with 16 input or output points, atotal of
512 1/0O points can be distributed to 32 remote s lave stations at the maximum. The remote I/O network uses the INTER-
BUS protocol for communication. The total cable length can be 12.8 km (7.95 miles) maximum.

One remote 1/0O master module can be mounted with the OpenNet Controller CPU module. In addition, a maximum of
seven functional modules including OpenNet interface modules and analog I/0O modules can be mounted with one Open-
Net Controller CPU module.
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1: GENERAL INFORMATION

User Communication System

The OpenNet Controller CPU module has two RS232C ports and one RS485 port to control two RS232C devices and one
R$485 device such as IDEC's HG series operator interface at the same time.

Thefigure below illustrates a system setup of remote 1/0O and user communication. In this example, the 1/0 statuses of a
remote machine are transferred through the remote 1/O line to the CPU. The data received through modems is monitored
on acomputer and also sent to a pager transmitter.

For details about the remote /O system, see page 24-1.
For details about the modem mode, see page 23-1.

OpenNet Controller Master Station

1L B
i i
Terminal Block Type

Module Type
Slave Station

i I

Remote Machine

ARRBRERER]
Pager Transmitter

Data
Transmission

Data
Commu-
nication

Ll

© Computer
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1: GENERAL INFORMATION

Computer Link System

When the OpenNet Controller is connected to a computer, operating status and 1/O status can be monitored on the com-
puter, datain the CPU module can be monitored or updated, and user programs can be downloaded and uploaded. A max-
imum of 32 OpenNet Controller CPU modules can be connected to one computer in the 1:N computer link system.

For details about the computer link communication, see page 22-1.

Computer Link 1:1 Communication

RS232C Port 1 or Port 2

Computer Link Cable 4C

FC2A-KCA4C
|  3m(9.841t)long 21
(=

IjI
D-sub 9-pin Female Connector

B,

555555555 5555555555555
oooo
—O

ope: s

-

(=
B

AC Adapter
w1 E
D-sub 9-pin | )
Female Connector Computer Link Cable 6C

FC2A-KC6C
2m (6.56 ft.) long

Computer Link 1:N Communication

o oo | :8]
: =l
¢ gl [
RS232C/RS485 Converter ] ‘ g[|e tstunt
FC2AMD1 : 8
= —= | g §§
o=k
D-sub 9-pin R g8
Female Connector RS232C Cable g a2 |8
HD9Z-C52 Al
1.5m (4.92 ft.) long g8 8 ond Unit
L]
L]
L]
L]
L]
Twist-pair Shielded Cable .
g ||
ae I8
g [% 32nd unit
RS485
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1: GENERAL INFORMATION

Data Link System

One OpenNet Controller at the master station can communicate with 31 slave stations through the R$485 line to exchange
data and perform distributed control effectively. The RS485 terminals are connected with each other using a 2-core twisted
pair cable.

For details about the data link communication, see page 21-1.

Master Station Slave Station 1 Slave Station 2 Slave Station 31

HG Series
Operator

oooo
—O

Interface

@_

G6666066 600

Communication
Selector
DIP Switch

Basic System

The OpenNet Controller CPU module can be mounted with seven modules including digital 1/0 and functional modules
such asanalog I/O, DeviceNet dave, and LONWORKS interface modules to set up a stand alone system. When using seven
digital 1/0 modules, the 1/0O points can be 224 points at the maximum.

\
ﬁ 7 modules (I/0 and functional)
CPU Module

Expansion System

The FC3A-EA1 expansion power supply moduleis used to mount more than seven /O and functional modules. When a
maximum of 15 I/O modules are mounted, the number of 1/O points is expanded from 224 to 480 maximum.

Whether an expansion power supply module is used or not, seven functional modules such as analog 1/0, DeviceNet dave,
and LoNWORKS interface modules can be mounted at the maximum in either the normal or expansion slots.

==

| | |
ﬁ 7 modules (I/0 and functional) ﬁ 8 modules (I/0 and functional)
CPU Module Expansion Power Supply Module
|

A maximum of 7 functional modules can be mounted in any of 15 slots
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2: MODULE SPECIFICATIONS

Introduction
This chapter describes OpenNet Controller modules, parts names and specifications of each module.

Available modules include CPU modules, digital 1/0O modules, analog 1/0 modules, expansion power supply module,
remote 1/O master module, and OpenNet interface modules such as DeviceNet slave and LONWORKS interface modules.

Analog /0 modules and OpenNet interface modules are also called functional modules. A maximum of seven functional
modules can be mounted with one CPU module.

CPU Module

The CPU modules are available in sink and source output types which have atransistor sink or source output of the high-
speed counter, respectively. Either type is available with or without a memory card connector. All CPU modules have two
RS232C ports and one R$485 port.

CPU Module Type Numbers

CPU Module Types Without Memory Card Connector With Memory Card Connector
High-speed Counter Sink Output Type FC3A-CP2K FC3A-CP2KM
High-speed Counter Source Output Type FC3A-CP2S FC3A-CP2SM

Parts Description

(1) Status LED
(10) Remote 170
Master Module 1]
Connector e
' -
(8) Terminal Block E T
r — (2) Communication
r Enable Button [~
r [T]e
(11) End Plate r
Jf_\ (3) Communication ng
r Selector ne
C DIP Switch
r oz«
4 o=
r (7) RS232C Port 2
ke
(6) RS232C Port 1 Communication Selector DIP Switch

(5) Memory Card
= Eject Button

— (9) Expansion Connector

(4) Memory Card Connector

< FC3A-CP2KM )
FC3A-CP2SM

Opening the Covers
Functions of each part are described on the following pages.
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2: MODULE SPECIFICATIONS

(1) Status LED

POWER Turns on when power is supplied to the CPU

RUN Turns on when the CPU is running

ERROR Turns on or flashes when an error occurs

HSC OUT Turns on when the high-speed counter comparison output is on

(2) Communication Enable Button

Enables the communication mode selected with the communication selector DIP switch. When the communication selec-
tor DIP switch setting is changed while the CPU is powered up, press this button to enable the new communication mode
for the R485 and RS232C ports.

(3) Communication Selector DIP Switch

Sel ects the communication mode for the RS485 and RS232C ports, and also selects the device number for the CPU in the
computer link or data link communication network.

DIP Switch No. Function Setting
1 RS485 port communication mode ON: Data link mode OFF: Maintenance mode
2 RS232C port 1 communication mode | ON: User communication mode | OFF: Maintenance mode
3 RS232C port 2 communication mode | ON: User communication mode OFF: Maintenance mode
. . Device numbers O through 31 for the CPU in the computer
4108 Device number selection ; ! S
link or data link communication network
Data link mode: Used for data link communication

User communication mode: Used for user communication or modem communication
M aintenance mode: Used for computer link communication between the CPU and WindLDR on computer

After changing the settings of the communication selector DIP switch while the CPU is powered up, press the communica-
tion enable button for more than 4 seconds until the ERROR LED blinks once; then the new communication mode for the
R$485 or RS232C port takes effect. When the CPU is powered up, the CPU checks the settings of the communication
selector DIP switch and enables the selected communi cation mode and device number automatically. You have to pressthe
communication enable button only when you change the DIP switch settings while the CPU is powered up.

Do not power up the CPU while the communication enable button is depressed and do not press the button unlessit is nec-
essary.

(4) Memory Card Connector

Plug a miniature memory card into the memory card connector. When amemory card isinserted, the CPU runs the user
program contained in the memory card instead of the user program stored in the CPU memory.

The memory card connector is provided on CPU modules FC3A-CP2KM and FC3A-CP2SM.

(5) Memory Card Eject Button
Press this button to gject the memory card from the CPU module.

(6) RS232C Port 1

Communication port used for the maintenance and user communication modes. User communication instructions TXD1
and RXD1 send and receive data through this port.

(7) RS232C Port 2

Communication port used for the maintenance and user communication modes. User communication instructions TXD2
and RXD2 send and receive data through this port.
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2: MODULE SPECIFICATIONS

(8) Terminal Block

Function Terminal No. Symbol Assignment
1 COM High-speed counter COM
_ 2 High-speed counter phase A

?é?:{isngﬁsed Counter 3 B High-speed counter phase B
4 z High-speed counter phase Z
5 HSC OUT High-speed counter comparison output
6 RS485 A RS485 line A

RS485 Port 7 RS485 B RS485 line B
8 RS485 G RS485 line SG
9 +24V Power supply +24V DC

Power Supply Terminals 10 ov Power supply OV DC
11 @D Frame ground

(9) Expansion Connector

For connecting a digital 1/0O module or functional module.

(10) Remote 1/0 Master Module Connector

For connecting aremote 1/0O master module compatible with INTERBUS. This connector is located on the |eft side of the
CPU module and usually covered with an end plate. When connecting a remote I/O master module, remove the end plate

from the CPU modul e and attach the remote 1/0O master module.

(11) End Plate

A pair of end plates are supplied with the CPU module. Remove the end plate from the CPU module before connecting
digital 1/0 and functional modules, then attach the end plates on both sides of the assembly. For removing the end plates,

see page 3-3.
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2: MODULE SPECIFICATIONS

General Specifications

Normal Operating Conditions

Operating Temperature

0 to 55°C (operating ambient temperature)

Storage Temperature

-251t0 +70°C

Relative Humidity

Level RH1, 30 to 95% (non-condensing)

Pollution Degree

2 (IEC 60664-1)

Corrosion Immunity

Free from corrosive gases

Altitude

Operation: 0 to 2,000m (O to 6,565 feet)
Transport: 0 to 3,000m (O to 9,840 feet)

Vibration Resistance

10 to 57 Hz amplitude 0.075 mm, 57 to 150 Hz acceleration 9.8 m/sec? (1G)
10 sweep cycles per axis on each of three mutually perpendicular axes
(total 80 minutes each) (IEC1131)

Shock Resistance

147 m/sec? (15G), 11 msec duration, 3 shocks per axis, on three mutually perpen-
dicular axes (IEC1131)

Weight (approx.)

FC3A-CP2K/CP2S (w/0o memory card connector):  290g
FC3A-CP2KM/CP2SM (w/memory card connector): 300g

Power Supply

Rated Power Voltage

24V DC

Allowable Voltage Range

19 to 30V DC (including ripple)

Dielectric Strength

Between power terminal and FG: 500V AC, 1 minute
Between |/0 terminal and FG: 1,500V AC, 1 minute

Maximum Input Current

1.5A at 24V DC

Power Consumption

8.4W (24V):  CPU module + 48 1/0s (32-DC input module + 16-relay output module)

18W (24V):  CPU module + 128 1/0s (32-DC input module x 2 + 16-DC input mod-
ule + 16-relay output module x 3)

11.8W (24V): CPU module + remote 1/0 master module + 48 1/0s (32-DC input mod-
ule + 16-relay output module)

21.4W (24V): CPU module + remote 1/0 master module + 128 1/0s (32-DC input
module x 2 + 16-DC input module + 16-relay output module x 3)

Allowable Momentary Power

Interruption

10 msec (24V DC), Level PS-2 (EN61131)

Insulation Resistance

Between power terminal and FG: 10 MQ minimum (500V DC megger)
Between 1/0 terminal and FG: 10 MQ minimum (500V DC megger)

Inrush Current

40A maximum (24V DC)

Ground

Grounding resistance: 100Q maximum

Grounding Wire

UL1015 AWG22, UL1007 AWG18

Power Supply Wire

UL1015 AWG22, UL1007 AWG18

Effect of Improper Power
Supply Connection

Reverse polarity: No operation, no damage
Improper voltage or frequency: Permanent damage may be caused
Improper lead connection: Permanent damage may be caused

24
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Function Specifications

CPU Module Specifications

Program Capacity

16K words (8K steps)

Quantity of Slots

7 slots maximum (without using expansion power supply module)
15 slots maximum (when using expansion power supply module)

170 . .
Maximum Digital

1/0 Points

224 points (without using expansion power supply module)
480 points (when using expansion power supply module)
= 56 points when using 7 modules of 8-point 1/0

« 112 points when using 7 modules of 16-point 1/0

* 224 points when using 7 modules of 32-point 1/0

= 480 points when using 15 modules of 32-point 1/0

User Program Memory

Flash ROM, RAM, memory card

Backup Duration

Approx. 30 days (typical) at 25°C after backup battery fully charged

Backup Data

Internal relay, shift register, counter, data register

RAM Battery

Lithium secondary battery

Backup Charging Speed

Approx. 2 hours from 0% to 90% of full charge

Battery Life

Approx. 10 years using in cycles of 9-hour charging, 15-hour discharging

Replaceability

Impossible

Control System

Stored program system (not in compliance with EN61131-3)

Instruction Words

37 basic instructions
65 advanced instructions

Processing Time

Basic/advanced instruction: See page A-1.
END processing: See page A-2.
Clock/calendar processing: One cycle in 100 msec (see page A-2)

Data link master station processing: See pages page 21-1 and page 21-10.

Internal Relay

2,048 points

Data Register

8,000 points

Counter 256 points (adding, dual pulse reversible, up/down selection reversible)
Timer 256 points (1-sec, 100-msec, 10-msec, 1-msec)

First 8 channels of each input module can be designated as catch inputs
Catch Input Minimum turn on pulse width: 40 psec maximum

Minimum turn off pulse width: 150 psec maximum
Calendar/Clock Accuracy: £30 sec/month at 25°C (typical)

Backup duration: Approx. 30 days 25°C (typical)

Self-diagnostic Function

Keep data sum check, WDT check, user program RAM sum check, user program ROM

sum check, user program write check, power failure check, timer/counter preset
value sum check, calendar/clock error check, user program syntax check, data link

connection check, 170 bus check, I/0 bus initialization check, user program execution

check

Start/Stop Method

Turning power on and off

Start/stop command in WindLDR

Turning start control special internal relay M800O0 on and off
Turning designated stop or reset input off and on

OPENNET CONTROLLER USER’S MANUAL
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System Statuses at Stop, Reset, and Restart

Internal Relays, Shift Registers, ) ] ]
Mode Outputs Counters, Data Registers Timer Link Register
Keep Type Clear Type Current Value (Note)
Run Operating Operating Operating Operating Operating
Reset (Reset input ON) | OFF OFF/Reset to zero | OFF/Reset to zero | Reset to zero Reset to zero
Stop (Stop input ON) OFF Unchanged Unchanged Unchanged Unchanged
Restart Unchanged Unchanged OFF/Reset to zero Reset to preset | Unchanged
Note: Link registers used as outputs are turned off like outputs.
Communication Function
Communication Port RS232C Port 1 RS232C Port 2 RS485 Port
Standards EIA RS232C EIA RS232C EIA RS485
Baud Rate 19,200 bps 19,200 bps gggpl‘l’rf‘;r ggﬁég 'ESSO bps
Maintenance Communication Possible Possible Possible
User Communication Possible Possible Impossible
Data Link Communication Impossible Impossible Possible
Quantity of Slave Stations — — 31
Maximum Cable Length Special cable Special cable 200m *
Isolation between Power Supply and Not isolated Not isolated Not isolated

Communication Port

* Recommended cable for data link: Twisted-pair shielded cable with a minimum core wire diameter of 0.9 mm.
Conductor resistance 85 Q/km maximum, shield resistance 20 Q/km maximum.

Communication Selector DIP Switch Settings

DIP Switch No. Function Setting
1 RS485 port communication mode ON: Data link mode OFF: Maintenance mode
2 RS232C port 1 communication mode | ON: User communication mode | OFF: Maintenance mode
3 RS232C port 2 communication mode | ON: User communication mode OFF: Maintenance mode
4t08 Device number selection Device numbers 0 through 31 for the CPU

Memory Card

Card Type

Miniature memory card

Accessible Memory Capacity

2MB, 5V type

Download Destination

CPU module (FC3A-CP2KM and -CP2SM)

Software for Writing Card

WindLDR

Quantity of Stored Programs

One user program stored on one memory card

Program Execution Priority

When a memory card is inserted, user program on the memory card is executed.

High-speed Counter

Maximum Counting Frequency

10 kHz

Counting Range

0 to 65535 (16 bits)

Operation Mode

Rotary encoder mode

Dual-pulse reversible counter mode

Comparison Output

Transistor sink or source
Output delay: 20 psec

output 1 point (500mA)

2-6
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Input Module

Digital input modules are available in 16- and 32-point DC input modules and 8-point AC input modules. Four different
connector/terminal styles are available.

Input Module Type Numbers

Module Name

16-point DC Input

32-point DC Input

8-point AC Input

Screw Terminal FC3A-N16B1 — FC3A-NO8A11
FC3A-N16B3 — —
Nylon Connector
— FC3A-N32B4 —
Fujitsu Connector — FC3A-N32B5 —

Parts Description

(6) Expansion Connector

This figure illustrates a screw terminal type input module.

(1) Module ID

(2) Status LED

(3) Terminal Block Cover

(4) Cable Terminal/Connector

(5) Terminal Label

(6) Expansion Connector

Indicates the input module ID.
DCIN: 24V DC sink/sourceinput, 16 or 32 points

AT ANan A A ANNnn
S B o S T 7 S B S S 2 S B B e B}

AN

Ll e ala e A e A

ACIN: 100V ACinput, 8 points

Turns on when input is on.

The terminal block cover flips open to the right.
When using long ferrules for wiring, the terminal block cover may be removed.

(1) Module ID

(2) Status LED

(5) Terminal Label

(3) Terminal Block Cover

(4) Cable Terminal/Connector

Five different terminal/connector styles are available for wiring.

Indicates terminal numbers 1 through 20 on the terminal block.

Connects to CPU and other modules.

OPENNET CONTROLLER USER’S MANUAL
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16-point DC Input Module Specifications

Type No. FC3A-N16B1 FC3A-N16B3
Rated Input Voltage 24V DC sink/source input signal
Input Voltage Range 19 to 30V DC

Rated Input Current

7 mA/point (24V DC)

Terminal Arrangement

See Terminal Arrangement charts on pages 2-11 and 2-12.

Input Impedance

3.4 kQ

Turn ON Time (24V DC)

20 pusec + filter preset

Turn OFF Time (24V DC)

120 psec + filter preset

Input Filter 0 msec, 0.5 msec, 1 msec, 2 msec, 4 msec, 8 msec, 16 msec, 32 msec
. Between input terminals:  Not isolated
Isolation L .
Internal circuit: Photocoupler isolated
External Load for 170 Interconnection Not needed
Signal Determination Method Static

Effect of Improper Input Connection

Both sinking and sourcing input signals can be connected. If any input
exceeding the rated value is applied, permanent damage may be caused.

Cable Length

3m (9.84 ft.) in compliance with electromagnetic immunity

Screw Terminal Block Nylon Connector
Connector on Mother Board MSTBA2.5/20-G5.08 B10OPS-VH x 2

(Phoenix Contact) (J-S.T. Mfg.)
Connector Insertion/Removal Durability | 100 times minimum 50 times minimum

Internal Current Draw

All inputs ON: 40 mA (24V DC)
All inputs OFF: 10 mA (24V DC)

Weight (approx.)

210g | 1809

Input Operating Range
The input operating range of the Type 1 (EN61131) input module is shown below:

Input Internal Circuit

2-8
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o
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N
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Input Current (mA)

3.3kQ
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Input O

B
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=

o

<
c
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32-point DC Input Module Specifications

Type No.

FC3A-N32B4 \ FC3A-N32B5

Rated Input Voltage

24V DC sink/source input signal

Input Voltage Range

20.4 to 27.6V DC

Rated Input Current

4.9 mA/point (24V DC)

Terminal Arrangement

See Terminal Arrangement charts on pages 2-13 and 2-14.

Input Impedance

4.7 kQ

Turn ON Time (24V DC)

20 psec + filter preset

Turn OFF Time (24V DC)

120 psec + filter preset

Input Filter 0 msec, 0.5 msec, 1 msec, 2 msec, 4 msec, 8 msec, 16 msec, 32 msec
. Between input terminals:  Not isolated
Isolation L .
Internal circuit: Photocoupler isolated
External Load for 170 Interconnection Not needed
Signal Determination Method Static

Effect of Improper Input Connection

Both sinking and sourcing input signals can be connected. If any input
exceeding the rated value is applied, permanent damage may be caused.

Cable Length

3m (9.84 ft.) in compliance with electromagnetic immunity

Nylon Connector Fujitsu Connector
Connector on Mother Board BS18P-SHF-1AA x 2 FCN-365P040-AU
(J.S.T. Mfg.) (Fujitsu)
Connector Insertion/Removal Durability | 50 times minimum 500 times minimum

Internal Current Draw

All inputs ON: 50 mA (24V DC)
All inputs OFF: 10 mA (24V DC)

Allowable Simultaneous ON Inputs

70% maximum

Weight (approx.)

230g \ 2409

Input Operating Range

The input operating range of the Type 1 (EN61131) input module is shown below:

N
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8-point AC Input Module Specifications

Type No.

FC3A-NO8A11l

Rated Input Voltage

100 to 120V AC

Input Voltage Range

85to 132V AC

Rated Input Current

8.3 mA/point (100V AC, 60 Hz)

Terminal Arrangement

See Terminal Arrangement chart on page 2-15.

Input Impedance

12 kQ (60 Hz)

Turn ON Time (100V AC)

20 msec maximum

Turn OFF Time (100V AC)

20 msec maximum

Between input terminals:  Not isolated

Isolation Internal circuit: Photocoupler isolated
External Load for 1/0 Interconnection Not needed
Signal Determination Method Static

Effect of Improper Input Connection

be caused.

If any input exceeding the rated value is applied, permanent damage may

Cable Length

3m (9.84 ft.) in compliance with electromagnetic immunity

Connector on Mother Board

Screw Terminal Block
MSTBA2.5/20-G5.08
(Phoenix Contact)

Connector Insertion/Removal Durability

100 times minimum

Internal Current Draw

All inputs ON: 30 mA (24V DC)
All inputs OFF: 20 mA (24V DC)

Weight (approx.)

220g

Input Operating Range

Theinput operating range of the Type 1 (EN61131) input module is shown below:

Input Voltage (V AC)

Input Internal Circuit

coM O

132} -
100} ---cooo o L. ‘/ ON Area
7 4
Lo
| | Transition
b 4 Area
20 L OFF Area
i i 1/
0 o
1.6 6.5 8.3 11

Input Current (mA)

Input O
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2: MODULE SPECIFICATIONS

Input Module Terminal Arrangement

FC3A-N16B1 (16-point DC Input Module) — Screw Terminal Type
Applicable Connector:  SM STB2.5/20-ST-5.08 (Phoenix Contact)

— Terminal No. Name
TR 1 CcoM
=l o | 2 COM
1 C|loa 3 10
1| [C[:2 4 11
=g 5 2
Al o |l:8 6 13
| |C ||za 7 14
| |C = 8 5
=118 (143 9 6
= C 10 17
=l o 11 COM
= |c 12 COM
| [C 13 110
— 8 | 14 111
= (¢ 15 112
=l (c |l 16 113
1l IC - 17 114
7 . 18 115
19 116
20 117
Wiring Schematic
o COM terminals are connected together internally.
e Terminal numbers are marked on the terminal block label on the input module.
o For wiring precautions, see page 3-5.
Sink Input Wiring Source Input Wiring
. _ Terminal No. Name . Terminal No. Name
{t 1 CoM i} 1 CoM
2 COM 2 COM
3 10 3 10
4 11 4 11
5 12 5 12
6 13 6 13
7 14 7 14
8 15 8 15
9 16 9 16
10 17 10 17
11 COM 11 COM
12 COM 12 COM
13 110 13 110
14 111 14 111
15 112 15 112
16 113 16 113
17 114 17 114
18 115 18 115
19 116 19 116
20 117 20 117

IIEI: OPENNET CONTROLLER USER’S MANUAL 2-11



2: MODULE SPECIFICATIONS

FC3A-N16B3 (16-point DC Input Module) — Nylon Connector Type
Applicable Connectors:

Wiring Schematic

|
CN1 C
IN
o
o
o
g 10
o 20
o 30
40
o 50
o 6 O
70
o 100
o 10
120
=4 130
140
150
160
1703
CN2
o
a
o
o
o
a
o
o
o
a
]
a2

VHR-10N (J.S.T. Mfg.)
SVH-21T-P1.1 (J.ST. Mfg.)

e COM terminals are connected together internally.

e Terminal numbers are marked on the female connector on the cable.

e For wiring precautions, see page 3-5.

Sink Input Wiring

+

CN1

Terminal No.

[E

O|O(N|oO|O|~|WIN

I
o

CN2

Terminal No.

Name

[E

COM

COM

110

111

112

113

114

115

Ol |N[o|O|h|WIN

116

[
o

2-12

117

CN1
Terminal No. Name
1 COM
2 COM
3 10
4 11
5 12
6 13
7 14
8 15
9 16
10 17
CN2
Terminal No. Name
1 COM
2 COM
3 110
4 111
5 112
6 113
7 114
8 115
9 116
10 117
Source Input Wiring CN1
- Terminal No. Name
i} 1 COM
2 COM
3 10
4 11
5 12
6 13
7 14
8 15
9 16
10 17
CN2
Terminal No. Name
1 COM
2 COM
3 110
4 111
5 112
6 113
7 114
8 115
9 116
10 117

OPENNET CONTROLLER USER’S MANUAL




2: MODULE SPECIFICATIONS

FC3A-N32B4 (32-point DC Input Module) — Nylon Connector Type
Applicable Connector:  H18-SHF-AA (J.S.T. Mfg.)
SHF-001T-0.8BS (J.S.T. Mfg.)

CN1 CN2
T o | Terminal No. Name Terminal No. Name
0 ?NC 18 10 18 120
: 17 11 17 121
: 15 16 12 16 122
5 :g 15 13 15 123
: ‘5 14 14 14 124
o =] 13 15 13 125
: 55 12 16 12 126
- 28 11 17 11 127
- »0 10 110 10 130
; = 9 111 9 131
2 E 8 112 8 132
o %o 7 113 7 133
E s 6 114 6 134
: %5 5 115 5 135
° ve 4 116 4 136
. 3 117 3 137
— L] 2 COM 2 COM
—~ 1 COM 1 COM

Wiring Schematic

e COM terminals are connected together internally.

e Terminal numbers are marked on the female connector on the cable.
o For wiring precautions, see page 3-5.

CN1 CN2
Terminal No. Name Terminal No. Name
— — 18 10 18 20 |— "~
— — 17 11 17 21 [~
— 16 12 16 22 |——
— 15 13 15 23 |——
— 14 14 14 24 |—~—
— 13 15 13 25 |—~—
— 12 16 12 26 |—~——
e 11 17 11 27 |—~—
e 10 110 10 30 |—~—4
— — 9 111 9 31 |—~——t
— — 8 112 8 32—
] 7 113 7 33 [—~—4
— — 6 114 6 134 |———
— — 5 115 5 135 |~
— — 4 116 4 136 |—~——¢
— 3 117 3 137 |———
------------ 2 COM 2 COM
JT_+ _.|._; 1 COM 1 COM
Sink Source
Input Input
Wiring Wiring
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2: MODULE SPECIFICATIONS

FC3A-N32B5 (32-point DC Input Module) — Fujitsu Connector Type

Applicable Connector:

Wiring Schematic

o For wiring precautions, see page 3-5.

FCN-367J040-AU (Fujitsu)

— Terminal No. Name Terminal No. Name
- B20 i0 A20 120
m B19 11 A19 121
Vo B18 12 A18 122
o] § B17 13 A17 123
m = B16 14 Al6 124
1 ; § B15 15 A15 125
ull | |22 B14 16 Ald 126
EE § B13 17 A13 127
i 160 B12 110 A12 130
r § B11 111 A1l 131
i = B10 112 Al10 132
§ o B9 113 A9 133
Y b= B8 114 A8 134
[o]| 52 B7 115 A7 135
= B6 116 A6 136
o B5 117 A5 137
— B4 NC Ad NC
0 B3 NC A3 NC
B2 COM A2 NC
B1 COM Al NC
e COM terminals are connected together internally.
e Terminal numbers are the front view of the male connector on the input module.
Terminal No. Name Terminal No. Name
— —— B20 10 A20 20 F— "~
— B19 11 A19 21 — "~
— B18 12 A18 22—~ m
] B17 I3 AL7 23 —~—— S [ 1
— B16 14 A16 24 —~ Blo || 00 || A9
+—— BI15 15 A15 25 |—~—t SE AR fe
— B14 16 Al4 26 f—~— Bl6 || 00 || A6
+— I B13 17 A3 27 —~—— Sl R
— — B12 120 A12 130 |—~—4 B13 || DD || AL3
— B11 111 A1l 31 —~— Sii B B ﬁﬁ
— B10 112 A10 132 |—~— B;g B B :;0
— B9 113 A9 133 |—~—1 B8 || 00| A8
— B8 114 A8 134 |——— o B B e
— B7 115 A7 I35 |—~—1 B5 || 00 || A5
— B6 116 A6 36—~ Al e
— B5 117 A5 137 —~— B2 || 00 || A2
B4 NC A4 NC )
B3 NC A3 NC
B2 COM A2 NC M
- B1 COM Al NC

2-14
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Input
Wiring
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2: MODULE SPECIFICATIONS

FC3A-NO8A11 (8-point AC Input Module) — Screw Terminal Type
Applicable Connector:  SM STB2.5/20-ST-5.08 (Phoenix Contact)

—— [ ]
(G ([
| |c
L1 1C|{|lea
| [C |[|:B
(o ||:5
| [c|:8
_C7|:I
| |c
| [c
| |o
-l |c
| |c
| |C
= |c
=l [c
=l [c
1| |C |l
_Cll
7

Wiring Schematic

o COM terminals are not connected together internally.
o Terminal numbers are marked on the terminal block label on the input module.

o For wiring precautions, see page 3-5.

Terminal No. Name
1 CoMO0
2 10
3 COM1
4 11
5 COM2
6 12
7 COM3
8 13
9 comMm4

10 14
11 COM5
12 15
13 COM6
14 16
15 Com7
16 17
17 NC
18 NC
19 NC
20 NC

Terminal No. | Name
)
| ) 1 COMO
2 10
)
4 11
)
| ) 5 ComM2
6 12
)
| ) 7 CcomM3
8 13
)
| ) 9 com4
10 14
)
| ) 11 COM5
12 15
)
| ) 13 COM6
14 16
)
| ) 15 CoM7
16 17
17 NC
18 NC
19 NC
20 NC

OPENNET CONTROLLER USER’S MANUAL
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2: MODULE SPECIFICATIONS

Output Module

Digital output modules are available in 16-point relay output modules, 16- and 32-point transistor sink output modules,
and 16-point transistor protect source output modules. Five different connector/terminal styles are available.

Output Module Type Numbers

Module Name 16-point 16-point Transistor 16-point Transistor 32-point Transistor
Relay Output Sink Output Protect Source Output Sink Output
Screw Terminal FC3A-R161 FC3A-T16K1 FC3A-T16P1 —
FC3A-R162 — — —
Nylon Connector — FC3A-T16K3 — —
— — — FC3A-T32K4
Fujitsu Connector — — — FC3A-T32K5
Parts Description
(6) Expansion Connector
!\ M
|l o rc
0 E rF
ol 8l ([N
§ o
0
%
0 e (1) Module ID
0 r
L
. (2) Status LED

(3) Terminal Block Cover
(4) Cable Terminal/Connector

This figure illustrates a screw terminal type output module. (5) Terminal Label

(1) Module ID Indicates the output module ID.

Ry OUT: Relay output, 16 points

Tr OUT: Transistor output, 16 or 32 points
(2) Status LED Turns on when output is on.

(3) Terminal Block Cover The terminal block cover flips open to the right.

When using long ferrules for wiring, the terminal block cover may be removed.
(4) Cable Terminal/Connector  Six different connector/terminal styles are available
(5) Terminal Label Indicates terminal humbers 1 through 20 on the terminal block.

(6) Expansion Connector Connects to CPU and other modules.
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2: MODULE SPECIFICATIONS

16-point Relay Output Module Specifications

Type No.

FC3A-R161 \ FC3A-R162

Terminal Arrangement

See Terminal Arrangement charts on pages 2-22 and 2-23.

Output Points and Common Lines

16 NO contacts in 4 common lines (COM terminals not connected together)

Maximum Load Current

2A per point

8A per common line ‘ 7A per common line

Minimum Switching Load

0.1 mA/0.1V DC (reference value)

Initial Contact Resistance

30 mQ maximum

Electrical Life

100,000 operations minimum (rated load 1,800 operations/hour)

Mechanical Life

20,000,000 operations minimum (no load 18,000 operations/hour)

Rated Load Voltage (resistive/inductive)

240V AC/2A, 30V DC/2A

Dielectric Strength

Between output terminal and FG: 1,500V AC, 1 minute
Between output terminal and internal circuit: 1,500V AC, 1 minute
Between output terminals (COMs): 1,500V AC, 1 minute

Connector on Mother Board

Screw Terminal Block
MSTBA2.5/20-G5.08
(Phoenix Contact)

Nylon Connector
B5PS-VH x 4
(J.S.T. Mfg.)

Connector Insertion/Removal Durability

100 times minimum 50 times minimum

Internal Current Draw

All outputs ON: 170 mA (24V DC)
All outputs OFF: 20 mA (24V DC)

Turn ON time: 6 msec maximum
Output Delay Chatter: 6 msec maximum
Turn OFF time: 10 msec maximum
Weight (approx.) 260g ‘ 230g

Contact Protection Circuit for Relay Output

Depending on the load, a protection circuit may be needed for the relay output of the OpenNet Controller. Choose a protec-
tion circuit from A through D shown below according to the power supply and connect the protection circuit to the outside

of the relay output module.

Protection Circuit A
output QO

COM

Inductive Load

Protection Circuit B

Inductive Load

R C

Output Q

CoM ~

aY)
N
or

S

Protection circuit A can be used when the load impedance is
smaller than the RC impedance in an AC load power circuit.

C:0.1to1pF
R: Resistor of about the same resistance value as the load

Protection Circuit C

Output Q Inductive Load
<
-+
CoM i}

Protection circuit C can be used for DC load power circuits.
Use a diode with the following ratings.

Reverse withstand voltage: Power voltage of the load circuit x 10
Forward current: More than the load current

OPENNET CONTROLLER USER’S MANUAL

Protection circuit B can be used for both AC and DC load
power circuits.

C:0.1to1pF
R: Resistor of about the same resistance value as the load

Protection Circuit D

Output Q Inductive Load
»ld
L]
Varistor
-+
CoM i}

Protection circuit D can be used for both AC and DC load
power circuits.
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2: MODULE SPECIFICATIONS

16-point Transistor Sink Output Module Specifications

Type No. FC3A-T16K1 FC3A-T16K3
Terminal Arrangement See Terminal Arrangement charts on pages 2-24 and 2-25.

Rated Load Voltage 24V DC

Operating Load Voltage Range 19 to 30V DC

Rated Load Current

0.5A per output point

Maximum Load Current

0.625A per output point (at 30V DC)
5A per common line (at 30V DC)

Voltage Drop (ON Voltage)

1V maximum (voltage between COM and output terminals when output is on)

Inrush Current

5A maximum

Leakage Current

0.1 mA maximum

Clamping Voltage

39V+1V

Maximum Lamp Load

10W

Inductive Load

L/R = 10 msec (30V DC, 0.5 Hz)

External Current Draw

100 mA maximum, 24V DC (power voltage at the +V terminal)

Isolation

Between output terminal and internal circuit: Photocoupler isolated
Between output terminals: Not isolated

Connector on Mother Board

Screw Terminal Block
MSTBA2.5/20-G5.08
(Phoenix Contact)

Nylon Connector
B10OPS-VH x 2
(J.S.T. Mfg.)

Connector Insertion/Removal Durability

100 times minimum 50 times minimum

Internal Current Draw

All outputs ON: 60 mA (24V DC)
All outputs OFF: 20 mA (24V DC)

Output Dela Turn ON time: 500 psec maximum
P y Turn OFF time: 500 psec maximum
Weight (approx.) 220g ‘ 190g
Output Internal Circuit
] —O+V
z H] x A
L—; O Output
£ L
E [ =
O COM () COM terminals are connected together internally.

2-18
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2: MODULE SPECIFICATIONS

16-point Transistor Protect Source Output Module Specifications

Type No. FC3A-T16P1
Terminal Arrangement See Terminal Arrangement chart on page 2-24.
Rated Load Voltage 24V DC

Operating Load Voltage Range 19 to 30V DC

Rated Load Current

0.5A per output point

Maximum Load Current

0.625A per output point (at 30V DC)
5A per common line (at 30V DC)

Voltage Drop (ON Voltage)

1V maximum (voltage between COM and output terminals when output is on)

Inrush Current

5A maximum

Leakage Current

0.1 mA maximum

Clamping Voltage

39v+1V

Maximum Lamp Load

10w

Inductive Load

L/R = 10 msec (30V DC, 0.5 Hz)

External Current Draw

100 mA maximum, 24V DC (power voltage at the -V terminal)

Isolation

Between output terminal and internal circuit: Photocoupler isolated
Between output terminals: Not isolated

Connector on Mother Board

Screw Terminal Block MSTBA2.5/20-G5.08 (Phoenix Contact)

Connector Insertion/Removal
Durability

100 times minimum

Internal Current Draw

All outputs ON:
All outputs OFF:

70 mA (24V DC)
40 mA (24V DC)

Output Delay

Turn ON time: 500 psec maximum
Turn OFF time: 500 psec maximum

Protecting Operation

Protection is activated by element heating when a short circuit occurs.
Only the overloaded output is forced off.
Not in compliance with IEC1131 “Protected outputs” and “Short-circuit proof outputs”

Restarting Method

Remove the cause of overload, then the output protection is reset automatically.
Reset time: 10 msec maximum

Short-circuit Current

2.5A maximum at power voltage 24V DC, load resistance 10 mQ maximum

Allowable Short-circuit Current

60 sec at power voltage 24V DC, load resistance 10 mQ maximum

Maximum Modules

7 transistor protect source output modules can be mounted at the maximum

CPU Module Operation

Special data register D8030 to D8036, assigned to 1st through 7th module, stores 1
to indicate the slot where an overload occurred. The ERROR LED also turns on.

Weight (approx.)

220g

Output Internal Circuit

Internal Circuit

IE x
A 4
Overload

Signal

’ O COM (+) COM terminals are connected together internally.
8
N g O Output
g
°
I:' o A
g
>
o
L »—O -v
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2: MODULE SPECIFICATIONS

Special Data Registers D8030 through D8036 (Protect Transistor Output Error)

é Caution °*A prolonged overload or short circuit may damage the output circuit elements of the transistor
protect source output module. Include a protection program in the user program to protect the
output module from damage caused by overheating.

A maximum of seven transistor protect source output modules can be mounted with one CPU module. The protect output
modules are numbered from one through seven in the order of increasing distance from the CPU module. When an over-
load or short circuit occurs, special data registers D8030 through D8036 store 1 to indicate the output module where the
overload occurred. D8030 through D8036 correspond to the first through seventh protect transistor modules, respectively.

When an overload or short circuit occurs, the transistor protect source output modul e detects the overload and shuts down
the output immediately to protect the external load and output circuit elements from permanent damage. Since the over-
load detection is based on the heating of the output element, the output circuit isturned on again when the output elements
have cooled down. Consequently, a continued overloaded status causes the output to turn on and off repeatedly, and even-
tualy leads to deterioration of the output module.

When the cause of the short circuit is removed, the output module restores normal operation. However, once an overload
or short circuit occurs, the condition tends to continue for along period of time. When the transistor protect source output
moduleis used, use of a protection program is recommended to turn off all outputs within 60 seconds as described bel ow.

Sample Program 1: Turning All Outputs Off (when using one transistor protect source output module)

_ _ M8120 istheinitialize pulse special internal relay.
I [movw) si- Di- REP
M8120 O D8030 MOV stores 0 to data register D8030.
'iC= D8030 Special dataregister D8030 stores protect transistor output error
M8002|  datawhen an overload or short-circuit occurs in the first protect

output modules.
When an overload occurs, D8030 stores 1.

When the D8030 datais 1, M8002 (all outputs off special inter-
nal relay) isturned on to turn off all outputs.

Sample Program 2: Turning All Outputs Off (when using seven transistor protect source output modules)

— MOV(W) S1- D1R Rep [ M8120istheinitiaize pulse special internal relay.
M8120 O D830 - MOV stores 0 to seven data registers D8030 through D8036.
— | ORW(W) 3(1) - D%% 50 IE\)/Ill g REP H  Special data registers D8030 through D8036 store protect tran-
M8125 sistor output error datawhen an overload or short-circuit occurs
L} TML T10 in thefirst to seventh protect output modules, respectively.
mM10 |2 M8002|  \When an overload occurs, D8030 through D8036 store 1.
_||v| l|1— M8125 is the in-operation output special internal relay.
ORW turns on M 10 through M 16 when D8030 through D8036
—'\|/| 1|2— store 1, respectively.
When any of M10 through M 16 turns on, 1-sec timer TML
_|\|/| 1'3_ starts to timedown.
When the preset value of 2 secondsisreached, M8002 isturned
_l\|/| 1|4_ on to turn off all outputs.
M8002 isthe all outputs off special internal relay.
—
M15
—
M16
2-20 OPENNET CONTROLLER USER’S MANUAL



2: MODULE SPECIFICATIONS

32-point Transistor Sink Output Module Specifications

Type No. FC3A-T32K4 \ FC3A-T32K5
Terminal Arrangement See Terminal Arrangement charts on pages 2-26 and 2-27.
Rated Load Voltage 24V DC
Operating Load Voltage Range 20.4 to 27.6V DC
Rated Load Current 0.1A per output point
Maximum Load Current 0.115A per output point (at 27.6V DC)
Voltage Drop (ON Voltage) 1V maximum (voltage between COM and output terminals when output is on)
Inrush Current 3A maximum
Leakage Current 0.1 mA maximum
Clamping Voltage 39V+1V
Inductive Load L/R = 20 msec (27.6V DC, 1 Hz)
External Current Draw 100 mA maximum, 24V DC (power voltage at the +V terminal)
Isolation Between output term?nal and internal circuit: Phot.ocoupler isolated
Between output terminals: Not isolated
Nylon Connector Fujitsu Connector
Connector on Mother Board BS18P-SHF-1AA x 2 FCN-365P040-AU
(J.S.T. Mfg.) (Fujitsu)
Connector Insertion/Removal Durability | 50 times minimum 500 times minimum

All outputs ON: 90 mA (24V DC)
All outputs OFF: 40 mA (24V DC)

Turn ON time: 500 psec maximum
Turn OFF time: 500 psec maximum

Internal Current Draw

Output Delay

Weight (approx.) 190g | 200

Output Internal Circuit

O +V

= }"’ x 7§

g

s

= +——O Output
=

: i

<

O COM () COM terminals are connected together internally.
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2: MODULE SPECIFICATIONS

Output Module Terminal Arrangement

FC3A-R161 (16-point Relay Output Module) — Screw Terminal Type

Applicable Connector:

Wiring Schematic

SM ST B2.5/20-ST-5.08 (Phoenix Contact)

e For wiring precautions, see page 3-6.

— Terminal No. Name
e 1 COMO
f C out 2 QO
1 [C | 3 Q1
1l |C || E 4 Q2
— 8 = 5 Q3
| 6 CoM1
| [C ||=2 7 Q4
| [C || 8 Q5
=1 1S (143 9 Q6
=l e 10 Q7
=l e 11 COM2
—| |C 12 Q10
| (C 13 Q11
= g m| 14 Q12
=l o 15 Q13
= (e || 16 COM3
—1l_[C . 17 Q14
— 18 Q15
19 Q16
20 Q17
e COM terminals are not connected together internally.
e Termina numbers are marked on the terminal block label on the output module.
Terminal No. | Name
[ 1 COMO
[] Fuse - DbC Fuse © 2 Qo
v o, 3 Q1
T DC [[] Fuse AC © 4 Q2
L 5 03
[ 6 CoM1
[] Fuse --; DC [] Fuse © 7 Q4
. © z %5
—T—_ DC [[] Fuse («l} AC © 9 Q6
L 10 07
[ 11 coM2
[[] Fuse T DC [[] Fuse © 12 Q10
. L 13 Q11
T DC [[] Fuse @ AC © 14 Q12
L 15 Q13
16 COM3
il 1- © 17 14
Fuse T DC Fuse L) Q
© 18 Q15
T DC [[] Fuse AC © 19 Q16
L 20 Q17
Load

2-22
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2: MODULE SPECIFICATIONS

FC3A-R162 (16-point Relay Output Module) — Nylon Connector Type
Applicable Connectors: VHR-5N (J.S.T. Mfg.)

SVH-21T-P1.1 (J.ST. Mfg.)

= o : CN1 CN3
— & Terminal No. | Name Terminal No. | Name
S 1 COMO 1 COM2
. 3= 2 Qo0 2 Q10
= §§ 3 Q1 3 Q11
CN2 g
- |_ EE 4 Q2 4 Q12
o 00 5 Q3 5 Q13
o =
o 130
| CN2 CN4
CN3 = Terminal No. | Name Terminal No. | Name
L 1 COM1 1 CoM3
o 2 Q4 2 Q14
. r 3 Q5 3 Q15
CN4 4 Q6 4 Q16
> ::| 5 Q7 5 Q17
]
S
Wiring Schematic
o COM terminals are not connected together internally.
e Terminal numbers are marked on the female connector on the cable.
o For wiring precautions, see page 3-6.
CN1
Terminal No. | Name
J_ 1 COMO
Fuse ~ DC Fuse © 2 Qo0
+ M
. o 3 Q1
.|._ DC Fuse AC L 4 Q2
L 5 Q3
Load CN2
Terminal No. Name
J_ 1 com1
Fuse — DC Fuse @ 2 Q4
+ )
+ © 3 Q5
- DC Fuse AC @ 4 06
[ © 5 Q7
L
Load CN3
Terminal No. | Name
J_ 1 CoM2
Fuse — DC Fuse @ 2 Q10
+ R
+ ®; 3 Q11
.|._ DC Fuse AC @ 4 Q12
L 5 Q13
Load CN4
Terminal No. Name
J_ 1 CcoM3
Fuse — DC Fuse L 2 Q14
* 0 3 Q15
" L
.|._ DC Fuse AC @ 4 Q16
L 5 Q17
Load
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2: MODULE SPECIFICATIONS

FC3A-T16K1/FC3A-T16P1 (16-point Transistor Sink and Protect Source Output Modules) — Screw Terminal Type

Applicable Connector:

|
gl

2=
S

oooooooo

u]

1n0a

OO OO OOOOOO
o]

§

Wiring Schematic
e COM terminals are connected together internally.

e Terminal numbers are marked on the terminal block label on the output module.

e For wiring precautions, see page 3-6.

2-24

SM ST B2.5/20-ST-5.08 (Phoenix Contact)

FC3AT16K1
Load Terminal No. Name
© 1 Q0
© 2 Q1
© 3 Q2
L 4 Q3
© 5 Q4
L 6 Q5
© 7 Q6

Fuse + _ © 8 Q7

= 9 COM(-)

10 +V
© 11 Q10
© 12 Q11
© 13 Q12
© 14 Q13
© 15 Q14
© 16 Q15
© 17 Q16
© 18 Q17

19 COM(-)

20 +V

FC3A-T16K1 FC3A-T16P1
Terminal No. | Name Terminal No. | Name
1 Q0 1 Q0
2 Q1 2 Q1
3 Q2 3 Q2
4 Q3 4 Q3
5 Q4 5 Q4
6 Q5 6 Q5
7 Q6 7 Q6
8 Q7 8 Q7
9 COM(-) 9 COM(+)
10 +V 10 -V
11 Q10 11 Q10
12 Q11 12 Q11
13 012 13 Q12
14 Q13 14 Q13
15 Q14 15 Q14
16 Q15 16 Q15
17 Q16 17 Q16
18 Q17 18 Q17
19 COM(-) 19 COM(+)
20 +V 20 -V
FC3A-T16P1
Load Terminal No. Name
© 1 Q0
© 2 Q1
© 3 Q2
L 4 Q3
© 5 Q4
L 6 Q5
© 7 Q6
_ + Fuse © 8 Q7
= 9 COM(+)
10 Y
© 11 Q10
© 12 Q11
© 13 Q12
© 14 Q13
L 15 Q14
L 16 Q15
© 17 Q16
L 18 Q17
19 COM(+)
20 Y
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2: MODULE SPECIFICATIONS

FC3A-T16K3 (16-point Transistor Sink Output Module) — Nylon Connector Type

VHR-10N (J.S.T. Mfg.)
SVH-21T-P1.1 (J.S.T. Mfg.)

Applicable Connector:

CN1

0OO0O0DO0DO0DO0OO0OO0O0aDn
I 1

CN2

[= I = T = T = N = = R = R = Y = Y =
I 1

Wiring Schematic

o COM terminals are connected together internally.
e Terminal numbers are marked on the female connector on the cable.
o For wiring precautions, see page 3-6.

CN1
Terminal No. Name
- 1 Q0
anr 2 Q1
3 Q2
= 4 03
‘o 5 Q4
co 6 Q5
70
= 7 Q6
25 8 o7
xo 9 COM(-)
e 10 +V
CN2
Terminal No. Name
1 Q10
L 2 Q11
3 Q12
| 4 Q13
[T 5 Q14
' 6 Q15
7 Q16
8 Q17
9 COM(-)
10 +V
CN1
Load Terminal No. Name
L 1 Q0
L 2 Q1
L 3 Q2
L 4 Q3
© 5 Q4
L 6 Q5
© 7 Q6
Fuse + _ © 8 Q7
=t 9 COM(-)
10 +V
CN2
Load Terminal No. Name
L 1 Q10
L 2 Q11
© 3 Q12
© 4 Q13
© 5 Q14
© 6 Q15
© 7 Q16
© 8 Q17
9 COM(-)
10 +V

OPENNET CONTROLLER USER’S MANUAL
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2: MODULE SPECIFICATIONS

FC3A-T32K4 (32-point Transistor Sink Output Module) — Nylon Connector Type

Applicable Connector:  H18-SHF-AA (J.S.T. Mfg.)
SHF-001T-0.8BS (J.S.T. Mfg.)

CN1 CN2
R ] Terminal No. Name Terminal No. Name
] 18 Q0 18 Q20
° 17 Q1 17 Q21
: = 16 Q2 16 Q22
5 :9 15 Q3 15 Q23
: :5 14 Q4 14 Q24
o = 13 Q5 13 Q25
I 12 Q6 12 Q26
= wo 11 Q7 11 Q27
T |28 10 Q10 10 Q30
o B 9 Q11 9 Q31
2 sa 8 Q12 8 Q32
: g 7 Q13 7 Q33
|l [ER 6 Q14 6 Q34
5 %5 5 Q15 5 Q35
° S 4 Q16 4 Q36
5] ] 3 Q17 3 Q37
— L] 2 COM(-) 2 COM(-)
—~ 1 +V 1 +V

Wiring Schematic

e COM terminals are connected together internally.

e Terminal numbers are marked on the female connector on the cable.
o For wiring precautions, see page 3-6.

CN1 CN2
Load Terminal No. Name Terminal No. Name Load
© 18 Q0 18 Q20 ©
© 17 Q1 17 Q21 L
L 16 Q2 16 Q22 L
© 15 Q3 15 Q23 L
L 14 Q4 14 Q24 L
© 13 Q5 13 Q25 L
© 12 Q6 12 Q26 L
© 11 Q7 11 Q27 L
L 10 Q10 10 Q30 L
L 9 Q11 9 Q31 L
© 8 Q12 8 Q32 L
© 7 Q13 7 Q33 L
© 6 Q14 6 Q34 L
© 5 Q15 5 Q35 L
© 4 Q16 4 Q36 L
Fise - © 3 Q17 3 Q37 L
=t 2 COM(-) 2 COM(-)
1 +V 1 +V
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2: MODULE SPECIFICATIONS

FC3A-T32K5 (32-point Transistor Sink Output Module) — Fujitsu Connector Type
Applicable Connector:  FCN-367J040-AU (Fujitsu)

Terminal No. Name Terminal No. Name
— B20 Q0 A20 Q20
L B19 Q1 A19 Q21
B18 Q2 A18 Q22
- B17 Q3 A7 Q23
[o]| |8 B16 Q4 A16 Q24
MmN B15 Q5 A15 Q25
it b B14 Q6 Al4 Q26
T bo B13 Q7 A13 Q27
EE E B12 Q10 Al2 Q30
i va B11 Q11 A1l Q31
1 200
nil| |25 B10 Q12 A10 Q32
i g B9 Q13 A9 Q33
i 20 B8 Q14 A8 Q34
LY g B7 Q15 A7 Q35
[o]| [zsH B6 Q16 A6 Q36
§2§ B5 Q17 A5 Q37
L] B4 NC A4 NC
T B3 NC A3 NC
T B2 +V A2 COM(-)
B1 +V Al COM(-)
Wiring Schematic
e COM terminals are connected together internally.
e Termina numbers are the front view of the male connector on the output module.
o For wiring precautions, see page 3-6.
Load Terminal No. Name Terminal No. Name Load
Q B20 Qo0 A20 Q20 Q
L B19 Q1 A19 Q21 L
L) L)
L B18 Q2 Al8 Q22 L O
o o ™™
L B17 Q3 A17 Q23 L a0 [[00)] a0
© B16 Q4 Al6 Q24 L B9 || 00 || Ato
B18 0 A18
@ B15 Q5 AlS Q25 @ B17 || 00 || A7
L B14 Q6 Al4 Q26 © B16 |[ 01 || A6
) N B15 00| A15
L B13 Q7 A13 Q27 L) B14 ([ 00 || A4
© B12 Q10 A12 Q30 L B3 || 01 || A3
Py N B12 0 Al12
), B11 Q11 All Q31 L) B11 || 00 || A11
) M B10 0 Al10
% B10 Q12 A10 Q32 % ]l &
L B9 Q13 A9 Q33 L B8 || 00 || A8
1) M) B7 0a A7
L B8 Q14 A8 Q34 1, B6 || 00 || A6
L B7 Q15 A7 Q35 © B5 || 00 || As
N\ N\ B4 00 A4
O B6 Q16 A6 Q36 O 63 || 10 || Ao
L B5 Q17 A5 Q37 © Ei B B w2
B4 NC A4 NC -,
B3 NC A3 NC
B2 +V A2 COM(-) M
B1 +V Al COM(-)
Ifu_|se -
— 17
Connect the two +V terminals together, and connect the two COM(-) terminals together because
the current capacity of one terminal is exceeded when many outputs are on simultaneously.
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2: MODULE SPECIFICATIONS

Analog Input Module (A/D Converter)

The 12-bit analog input module converts 6 channels of analog signals to digital data of 0 through 4000 which can be pro-
cessed using advanced instructions such as the coordinate conversion instruction. The analog input moduleis afunctional
module and the converted digital datais stored to alink register, depending on the analog channel and the mounting slot
number of the analog input module in the system setup. The input mode can be selected using the rotary switch to meet

five different analog signal

ranges; 0 to 10V, £10V, 0 to 5V, £5V, or 4 to 20 mA.

Analog Input Module Type Number

Parts Description

Module Name 6-channel Analog Input Module

Type No. FC3A-AD1261

(5) Expansion Connector

p

= BH

ANy
e e e e

Annnn
inininin)

N

S inintnt

(1) Module ID

(2) Power LED

(3) Cable Terminal

(4) Terminal Label

(5) Expansion Connector
(6) Rotary Switch

Type of Protection

2-28

alaa e a a A aa e e A

nRy.annn!

-
-

A

(6) Rotary Switch

A/D indicates the analog input module ID.

Turns on when power is on.

Screw terminal block

Indicates terminal numbers on the terminal block.
Connects to CPU and other modules.

yah

(1) Module ID

(2) Power LED

(3) Cable Terminal

(4) Terminal Label

Selects the input mode from five different signal ranges

Rotary Switch Position Input Signal Range Resolution (Input value of LSB)
0 0 to 10V DC 2.5mv
+10V DC 5mV
2 0to 5vDC 1.25mv
3 +5V DC 2.5 mv
4 4 to 20 mADC 4 pA

+V

]
i A A

Voltage Input O 1 Y

Current lggl:/tlg_z‘%b—l - o '
Posor o e
)

-V
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2: MODULE SPECIFICATIONS

Analog Input Module Specifications

Type No.

FC3A-AD1261

Quantity of Input Channels

6 channels

Terminal Arrangement

See page 2-30.

Input Impedance within Signal Range

Voltage input: 1 MQ minimum
Current input: 250Q

Maximum Error at 25°C

+0.6% of full scale

Input Error Temperature Coefficient

+0.013 %/°C (typical)

Temperature Range

Maximum Error over Full

+1% of full scale

Digital Resolution

4000 increments

Data Type in Application Program

0 to 4000

Digital Output Reading at Overload

4000

Input Mode Selection

Using a rotary switch (see page 2-28)

Type of Input

Differential input

Common Mode Characteristics

Common mode reject ratio (CMRR) -50 dB

Common Mode Voltage

16V DC

Total Input System Transfer Time

3 msec per channel + 1 scan time maximum

Conversion Time

3 msec per channel

Conversion Method

YA type ADC

Maximum Temporary Deviation during

Electrical Noise Tests and Test Conditions

3% maximum of full scale at 500V impulse test

Conversion Type

Successive approximation type

Operating Mode Self-scan

Calibration or Verification to Maintain Rated .
Impossible

Accuracy

Monotonicity Yes

Crosstalk

2 LSB maximum

Non-lineality

0.1% of full scale maximum

Repeatability after Stabilization Time

0.5% of full scale maximum (more than 30 minutes after powerup)

Sample Duration Time 0.1 msec
Sample Repetition Time 0.5 msec
Input Filter 0.2 msec

Dielectric Strength

500V AC between input channel and power supply under normal operat-
ing conditions

Cable

Shielded cable is recommended for improved noise immunity

Effect of Improper Input Connection

Permanent damage may be caused

Terminal Block Insertion/Removal Durability

100 times minimum

Internal Current Draw

120 mA (24V DC)

Weight (approx.)

230g

OPENNET CONTROLLER USER’S MANUAL
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2: MODULE SPECIFICATIONS

Analog Input Module Terminal Arrangement

FC3A-AD1261 (6-channel Analog Input Module) — Screw Terminal Type
SM ST B2.5/20-ST-5.08 (Phoenix Contact)

Applicable Connector:

Wiring Diagram

Voltage Input

Analog

*)

Voltage
Output

Device

)

—— [ ]
: C AID
| |C
| L
| |C
1l [C
) |c
L1l |C
| |c
| |C
1 [c
| |c
L1 |C
1| |C
| |C
1| |C
—1| |C
A o [
1| |C
| |C |
= |
7
Current Input
Analog
Input
Module
+V Analog
Current
* Output
CoM Device
4 to 20 mA

0 to 10V, £10V, 0 to 5V, 5V

*)

Terminal No. Channel Name

1 +V (voltage)
2 Channel O +l (current)
3 COM (-V, -
4 +V (voltage)
5 Channel 1 +l (current)
6 COM (-V, -I)
7 +V (voltage)
8 Channel 2 +l (current)
9 COM (-V, -I)
10 +V (voltage)
11 Channel 3 +l (current)
12 COM (-V, -I)
13 +V (voltage)
14 Channel 4 +l (current)
15 COM (-V, -)
16 +V (voltage)
17 Channel 5 +| (current)
18 COM (-V, -I)
19 NC

20 NC

Unused Channel

Analog
Input
Module

+V
I_ +|

L

COM

Analog
Input
Module

+V
+|
COM

Connect +V and COM
terminals of unused
channels together.

Example: When converting an analog voltage input (0 to 10V, +10V, 0to 5V, or £5V DC) using channel 4, connect the
signal to terminals 13 and 15. When the analog input module is the second functional module installed in the OpenNet
Controller system, the converted digital value is stored to link register L204. When connecting an analog current input (4
to 20 mA), connect terminals +l and +V together, and connect the input across terminals +| and COM as shown in the mid-

dle above.

For wiring schematic and precautions, see page 3-8.

Notes:

e Before mounting the analog input module, first set the rotary switch to meet the required analog input range. After setting
the rotary switch, power up the CPU and other modules.

e The COM (-V, —I) terminal of each channel is independent from each other.

e Connect the +V and COM terminals of unused channels together. Connecting these terminals together will reduce the AD
conversion time in the analog input module (by approximately 10% for every unused slot).
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2: MODULE SPECIFICATIONS

Analog Output Module (D/A Converter)

The 12-bit analog output module converts digital data of 0 through 4000 to 2 channels of analog signals. The analog output
moduleisafunctional module and the digital datafor conversion must be stored to alink register, depending on the analog
channel and the mounting slot number of the analog output module in the system setup. The output mode can be selected
using the rotary switch to meet five different analog signal ranges; 0 to 10V, £10V, 0to 5V, £5V, or 4 to 20 mA.

Analog Output Module Type Number

Parts Description

Module Name

2-channel Analog Output Module

Type No.

FC3A-DA1221

(5) Expansion Connector

=

=

(1) Module ID
(2) Power LED
(3) Cable Terminal
(4) Terminal Label

(5) Expansion Connector

(6) Rotary Switch

Type of Protection

(6) Rotary Switch

D/A indicates the analog output module ID.

SSSASSSSooSoSS

LA e a a o aaa e e A

SSSS

Turns on when power ison.

Screw terminal block

ANy
e e e e

ydl

Annnn
inininin)

Y. e
S inintnt

an
AN

(1) Module ID

(2) Power LED

(3) Cable Terminal

(4) Terminal Label

Indicates terminal numbers on the terminal block.

Connects to CPU and other modules.

Selects the output mode from five different signal ranges

Rotary_S_witch Output Signal Range Resolution Output when
Position (Output value of LSB) Stopped

0] 0 to 10V DC 2.5mv ov
1 +10V DC 5mV -10V
2 O to 5V DC 1.25 mV ov
3 +5V DC 2.5 mv -5V
4 4 to 20 mA DC 4 pA 4 mA

+V

A A
’ {__ —CO Voltage Output

-V

n|7—|:'—0 COoM
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2: MODULE SPECIFICATIONS

Analog Output Module Specifications

Type No.

FC3A-DA1221

Quantity of Output Channels

2 channels

Terminal Arrangement

See page 2-33.

Maximum Error at 25°C

+0.6% of full scale

Temperature Coefficient

+0.013 %/°C (typical)

Output Error
Maximum Error over Full

Temperature Range

+1% of full scale

Digital Resolution

4000 increments

Data Type in Application Program

0 to 4000

Total Output System Transfer Time

3 msec + 1 scan time maximum

Settling Time after Maximum Range Change

3 msec

Overshoot

0%

Maximum Temporary Deviation during Electrical
Noise Tests and Test Conditions

3% maximum of full scale at 500V impulse test

Output Voltage Drop

1% maximum of full scale

Calibration or Verification to Maintain Rated
Accuracy

Impossible

Maximum Capacitive Load

Not applicable

Maximum Inductive Load

Not applicable

Monotonicity

Yes

Crosstalk

2 LSB maximum

Non-lineality

0.1% of full scale maximum

Repeatability after Stabilization Time

0.5% of full scale maximum (more than 30 minutes after powerup)

Output Ripple

1 LSB maximum

Output Response at Power Up and Down

Output returns to the lower limit value within 1 msec

Output Mode Selection and Output Value of LSB

Using a rotary switch (see page 2-31)

Load Impedance in Signal Range

2 kQ minimum
250Q (300Q maximum)

Voltage output:
Current output:

Maximum Allowed Output Voltage

Voltage output:
Current output:

+12V DC (between output terminals)
+12V DC (between output terminals)

Dielectric Strength

500V AC between output channel and power supply under normal
operating conditions

Cable

Shielded cable is recommended for improved noise immunity

Quantity of Channels per COM

1 channel per COM

Effect of Improper Output Connection

Permanent damage may be caused

Terminal Block Insertion/Removal Durability

100 times minimum

Applicable Load Type

Resistive load

Internal Current Draw

120 mA (24V DC)

Weight (approx.)

230g

2-32
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2: MODULE SPECIFICATIONS

Analog Output Module Terminal Arrangement

FC3A-DA1221 (2-channel Analog Output Module) — Screw Terminal Type
Applicable Connector:  SM STB2.5/20-ST-5.08 (Phoenix Contact)

— . Rotary Switch
_,_|C =/ Terminal No. Channel Position Name
|0 > 1 0 Voltage output (O to 10V)
= (C [la 2 COM (GND)
]| [C 3 1 Voltage output (+10V)
- 8 4 COM (GND)
= 5 Voltage output (0 to 5V)
L1l |C Ch 10 2
= |6 6 anne COM (GND)
| |C 7 3 Voltage output (£5V)
!l |C 8 COM (GND)
— g 9 4 Current output (4 to 20mA)
=l Ic 10 COM (GND)
=l |c 11 o Voltage output (0 to 10V)
| |C 12 COM (GND)
— 8 = 13 1 Voltage output (£10V)
= 14 COM (GND)
= 15 h | Voltage output (O to 5V)
L | — 1 2
Al lo |- 16 Channe COM (GND)
|
L 17 Voltage output (£5V)
——
~ 18 3 COM (GND)
19 4 Current output (4 to 20mA)
20 COM (GND)

Wiring Example:

Suppose that an analog output modul e is the sixth functional module installed in the OpenNet Controller system. To gener-
ate a4V analog output voltage from channel 1 using the 0 to 5V output range, set the rotary switch to 2 and store a digital
value of 3200 to link register L601, which is assigned to channel 1 of the sixth functional module.

Because 5V x 3200/4000 = 4V, digital value 3200 is converted to an analog value of 4V and outputted to terminals 15 and
16 of the analog output module.

For wiring schematic and precautions, see page 3-8.

Notes:

e Before mounting the analog output module, first set the rotary switch to meet the required analog output range. After set-
ting the rotary switch, power up the CPU and other modules.

e The COM (GND) terminals of each channel are connected together internally.
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2: MODULE SPECIFICATIONS

Expansion Power Supply Module

The FC3A-EA1 expansion power supply module is used to mount more than seven 1/0 and functional modules. When a

maximum of 15 1/0 modules are mounted, the number of I/O pointsis expanded from 224 to 480 maximum.

Whether an expansion module is used or not, seven functional modules such as analog 1/0, DeviceNet slave, and LON-

WORKS interface modul es can be mounted at the maximum in either the normal or expansion slots.

Expansion Power Supply Module Type Number

Module Name Expansion Power Supply Module
Type No. FC3AEAL

The expansion power supply module is supplied with the following attachments:

Cable/Connector 1 pc, cable length 1m (3.28 ft.)

Contact 3 pcs, used to extend the cable length

Parts Description

(6) Expansion Connector

QN

(1) Module ID

ittt

AR
AR AIARRA

(2) Power LED

il
AN

PERER
/
;\

(3) Terminal Cover

i\% (4) Terminal Label

(5) Cable Connector

Annn
Annn

&
/]

(1) Module ID EXP indicates the expansion power supply module ID.
(2) Power LED Turns on when power ison.

(3) Terminal Cover The terminal cover flips open to the right.

(4) Terminal Label Indicates terminal numbers.

(5) Cable Connector Nylon connector (5-pin)

(6) Expansion Connector Connects to CPU and other modules.

Expansion Power Supply Module Mounting Position
Mount the expansion power supply module in the eighth slot.

Do not mount the expansion power supply modulein any other slot than the eighth, otherwise correct allocation of

I/0 and link register numbersmay not occur.

| | |
ﬁ 7 modules (I/0 and functional) ﬁ 8 modules (170 and functional)

CPU Module Expansion Power Supply Module
|

A maximum of 7 functional modules can be mounted in any of 15 slots
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2: MODULE SPECIFICATIONS

Expansion Power Supply Module Specifications

Type No.

FC3A-EAL

Rated Power Voltage

24V DC

Allowable Voltage Range

19 to 30V DC (including ripple)

Dielectric Strength

Between power terminal and FG: 1,000V AC, 1 minute

Maximum Input Current

5A at 24V DC

Internal Current Draw

30 mA (24V DC)

Allowable Momentary Power
Interruption

10 msec (24V DC), Level PS-2 (EN61131)

Insulation Resistance

Between power terminal and FG: 10 MQ minimum (500V DC megger)

Inrush Current

50A (total of inrush currents into CPU and expansion power supply modules)

Ground

Grounding resistance: 100Q2 maximum

Grounding Wire

UL1015 AWG22

Power Supply Wire

UL1015 AWG22

Effect of Improper Power
Supply Connection

Reverse polarity:
Improper voltage or frequency:
Improper lead connection:

No operation, no damage
Permanent damage may be caused
Permanent damage may be caused

Weight (approx.)

180g

Power Supply Wiring to Expansion Power Supply Module
Connect a 24V DC power source to the 24V and OV pins on the expansion power supply module connector.

Use the same power source for the CPU moduleto power the expansion power supply module. The inrush current to
both the CPU and expansion power supply moduleis 50A total. AC power source cannot be used. Internal current draw of

Power Voltage: 24V DC
Inrush Current: 50A
(same power source for CPU)

the expansion power supply module is 30 mA.

Connector
1: NC —]

............ 2:NC
b ||'+ | Fu,ﬁl 3: 24V DC (red)
. |_| o= 4: 0V (blue) i
DR ' 5: FG (green)

| [ —

= Ground =

Thelength of the attached cableis 1 meter (3.28 feet). When alonger cable is needed, use the attached contacts to connect

the cable to the attached connector.

OPENNET CONTROLLER USER’S MANUAL 2-35



2: MODULE SPECIFICATIONS

Remote 1/0 Master Module

The remote 1/0O master module is used to configure aremote I/O network to increase 1/O points at remote stations. The
OpenNet Controller uses the INTERBUS network for communication with a maximum of 32 remote 1/0O slave stations.
For the remote 1/0O dave stations, IDEC’s SX5S communication 1/O terminals are used. When using 32 SX5S modules
with 16 input or output points, atotal of 512 1/O points can be distributed to 32 remote slave stations at the maximum.

For details about the remote I/O system, see page 24-1.
Remote 170 Master Module Type Number and Weight

Module Name

Remote I/0 Master Module

Type No.

FC3A-SX5SM1

Parts Description

(1) Module ID
(2) FG Terminal
(3) Connector 1

(4) Connector 2

(5) Status LED

2-36

Weight (approx.) 200g

(1) Module ID
(5) Status LED
(2) FG Terminal

(3) Connector 1 (V.24 Interface)
D-sub 9-pin Male Connector

=) (4) Connector 2 (REMOTE OUT)
D-sub 9-pin Female Connector

FC3A-SX5SM1 indicates the remote 1/O master module ID.

Frame ground

V.24 Interface for monitoring the communication line using CMD

(CMD is a software program to run on Windows 3.1/95 for configuration, monitoring,

and diagnosis supplied by Phoenix Contact.)

REMOTE OUT for connecting a communication cable to the REMOTE IN connector

on aremote I/O dave module
Turns on to indicate the following status:

RDY/RUN READY/RUN
NO ERR
REMOTE_BUS_ERR

EAIL LOCAL_BUS_ERR
CONTROLLER_ERR
WATCHDOG_ERR
HARDWARE_FAULT

BSA BUS_SEGMENT _DISABLED

PF MODULE_ERROR

HF HOST_HARDWARE_FAULT
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2: MODULE SPECIFICATIONS

Remote I/0 Master Module General Specifications

Type No.

FC3A-SX55M1

Power Voltage

Supplied by the CPU module

Dielectric Strength

Between power terminal on the CPU module and FG: 500V AC, 1 minute

Insulation Resistance

Between REMOTE OUT terminal and FG: 10 MQ minimum (500V DC megger)
Between V.24 Interface terminal and FG: 10 MQ minimum (500V DC megger)

Internal Current Draw

Approx. 142 mA (24V DC) See Power Consumption on page 2-4.

FG Terminal

M3 screw (Tightening torque: 0.6 to 1.0 N-m)

Ground

Grounding resistance: 100Q maximum

Grounding Wire

UL1015 AWG22, UL1007 AWG18

Weight (approx.)

200g

Remote 1/0 Master Module Function Specifications

Network Protocol

INTERBUS

Transmission Speed

500 kbps

Transmission Distance

Between remote |/0 master and remote bus station: 400m maximum
Between remote bus stations: 400m maximum
Remote bus total length: 12.8 km maximum

Quantity of Nodes

32 remote 1/0 slave stations maximum

170 Points per Node

128 points maximum (64 inputs and 64 outputs)

Branch Levels

16 maximum (INTERBUS device levels O through 15)

Remote I/0 Connector

D-sub 9-pin female connector on the remote I/0 master module

Network Cable

INTERBUS cable

V.24 Interface Connector

D-sub 9-pin male connector on the remote 1/0 master module

V.24 Interface Cable

Serial straight cable

Electrostatic Discharge
Severity Level

ESD-3 (network interface)
See page 24-11.
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2: MODULE SPECIFICATIONS

DeviceNet Slave Module

The OpenNet Controller can be linked to DeviceNet networks. For communication through the DeviceNet network, the
DeviceNet slave module is available.

For details about the DeviceNet slave module and DeviceNet communication system, see page 25-1.

DeviceNet Slave Module Type Number and Weight

Module Name DeviceNet Slave Module
Type No. FC3A-SX5DS1
Weight (approx.) 180g

Parts Description

(5) Expansion Connector

(1) Module ID
(4) Status LED

(2) DIP Switch

<) (3) Connector

(1) Module ID FC3A-SX5DSL1 indicates the DeviceNet lave module ID.
(2) DIP Switch 10-pole DIP switch for setting the node address (MAC I1D: media access control identi-
fier), datarate, output hold/load off, and physical port number
(3) Connector Network interface connector for connecting an input communication cable
(4) Status LED Indicates operating status
POW POWER

Green ON: Power is on

MODULE/NETWORK STATUS
OFF: Duplicate MAC ID test not completed
Green Flash: Normal operation (not communicating with master)

MNS Green ON: Normal operation (communicating with master)
Red Flash: Minor fault (e.g. timeout)
Red ON: Critical fault (e.g. duplicate MAC ID)
I/0 STATUS

10 Green ON: Normal operation
Red ON: Fault

(5) Expansion Connector Connects to CPU and other modules.
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2: MODULE SPECIFICATIONS

LONWORKS Interface Module

The OpenNet Controller can be linked to LONWORKS networks. For communication through the LONWORKS network, the
LoNWORKS interface module is available.

For details about the LONWORKS interface module and LONWORKS communication system, see page 26-1.

LonWoORKsS Interface Module Type Number and Weight

Module Name LONWORKS Interface Module
Type No. FC3A-SX5LS1
Weight (approx.) 180g

Parts Description

(6) Expansion Connector

(1) Module ID
(5) Status LED
(2) FG Terminal

(3) Service Request Button

(4) Connector

(1) Module ID FC3A-SX5L S1 indicates the LONWORKS interface module ID.
(2) FG Terminal Frame ground
(3) Service Request Button Pushbutton used for network management

(4) Connector Network interface connector for connecting an input communication cable
(5) Status LED Indicates operating status
POWER
POW Green ON: Power is on
RUN
RUN Green ON: Normal operation
COM_ERROR
ERR Red ON: Communication error
OFF: Normal
/0 I/0_ERROR
Red ON: Access error to the CPU through 170 bus
SERVICE
SER Yellow ON:  Application program not configured
Yellow Flash: Network management not configured

(6) Expansion Connector Connects to CPU and other modules.
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2: MODULE SPECIFICATIONS

Dimensions

All OpenNet Controller modules have the same profile for consistent mounting on aDIN rail.

CPU Module
8.5 55
- | B
n
<

1.8

100

Digital 170, Analog I/0, Expansion Power Supply, Remote 1/0 Master, DeviceNet Slave, and
LONWORKS Interface Modules

@©
i

w
)]

|.8.5

110

0]
<

1.8

100

Digital 1/0, analog 170, expansion power supply, remote I/0 master, Devicenet Slave,

and LoNWORKs interface modules have the same outside dimensions.

Example: The following figureillustrates a system setup consisting of aremote 1/O master module, a CPU module, and

three 1/0O modules.

195

55

| 35

L

35

w
[

110

H]UOOOOOOOOOOOOOOOOOOOOOIH

0000000000 OH

( 00000000 OOO0O0000O0O0O0O0OO0OO00

G'] 00000000 000000000000000

00000000 OO00000O00O0O0O0O0O00
oooooooo ooooooooooooooo

lHJ 0000000000000000000000 l.HJ
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3: INSTALLATION AND WIRING

Introduction
This chapter describes the methods and precautions for installing and wiring OpenNet Controller modules.

Before starting installation and wiring, be sure to read “ Safety Precautions’ in the beginning of this manual and under-
stand precautions described under Warning and Caution.

é Warning * Turn power off to the OpenNet Controller before starting installation, removal, wiring, mainte-
nance, and inspection of the OpenNet Controller. Failure to turn power off may cause electrical
shocks or fire hazard.

e Emergency stop and interlocking circuits must be configured outside the OpenNet Controller. If
such acircuit is configured inside the OpenNet Controller, failure of the OpenNet Controller may
cause disorder of the control system, damage, or accidents.

o Specia expertiseisrequired toinstall, wire, program, and operate the OpenNet Controller. People
without such expertise must not use the OpenNet Controller.

é Caution © Prevent metal fragments and pieces of wire from dropping inside the OpenNet Controller hous-
ing. Put a cover on the OpenNet Controller modules during installation and wiring. Ingress of
such fragments and chips may cause fire hazard, damage, or malfunction.

Installation Location
The OpenNet Controller must be installed correctly for optimum performance.

The environment for using the OpenNet Controller is* Pollution degree 2.” Use the OpenNet Controller in environments of
pollution degree 2 (according to |EC 60664-1).

Make sure that the operating temperature does not drop below 0°C or exceed 55°C. If the temperature does exceed 55°C,
use afan or cooler.

Mount the OpenNet Controller on avertical plane.

To eliminate excessive temperature build-up, provide ample venti- e ———
lation. Do not install the OpenNet Controller near, and especially m\l a—
above, any device which generates considerable heat, such asa \f :

heater, transformer, or large capacity resistor. The relative humidity
should be above 30% and below 95%.

The OpenNet Controller should not be exposed to excessive dust,
dirt, salt, direct sunlight, vibrations, or shocks. Do not use the
OpenNet Controller in an area where corrosive chemicals or flam-
mable gases are present. The modules should not be exposed to Mounting Clip
chemical, oil, or water splashes.

A ()

[

DoooDD00 | 0000000DO0000000
85555990 00069009509995599

ooogoooo
gogg590g
55555990

oogoogog  gooooa ff 0
55555558 doonna
——

(E=-0o o500 000004

IIEI: OPENNET CONTROLLER USER’S MANUAL 31



3. INSTALLATION AND WIRING

Assembling Modules

A Caution *Assemble OpenNet Controller modules together before mounting the modules onto a DIN rail.
Attempt to assemble modules on a DIN rail may cause damage to the modules.

e When using analog input or output modules, first set the rotary switch on the side of the module
to the desired input/output mode before assembling the module. The rotary switch cannot be
changed after the modul e has been assembled. For the operation modes of analog input and out-
put modules, see pages 2-28 and 2-31.

The following example demonstrates the procedure for assembling a CPU module and an 1/0O modul e together.

1. When assembling an analog input or output module, set the
rotary switch to select the desired operation mode. Use a small | = 5
flat screwdriver to turn the rotary switch.

©

2. Place the CPU module and I/O module side by side. Put the
expansion connectors together for easy alignment.

3. With the expansion connectors aligned correctly, press the
CPU module and 1/0 module together until the latches click to
attach the modules together firmly.

4. Pressthe end plate to each side of the module assembly. A pair
of end plates are supplied with each CPU module.
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3. INSTALLATION AND WIRING

Disassembling Modules

A Caution * Remove the OpenNet Controller modules from the DIN rail before disassembling the modules.
Attempt to disassemble modules on a DIN rail may cause damage to the modules.

1. If the modules are mounted on a DIN rail, first remove the
modules from the DIN rail as described below on this page.

2. Pressthe blue unlatch button on top of the modul e to disengage
the latches. With the button held depressed, pull the modules
apart as shown.

3. Toremove the end plate, push in the square button at the top —
and bottom of the end plate from the front and pull the end _
plate from the module row as shown. Attach the end plate to the
CPU module, if required.
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Mounting on DIN Rail

é Caution © !nstal the OpenNet Controller modules according to instructions described in this user’s manual.
Improper installation will result in falling, failure, or malfunction of the OpenNet Controller.

¢ Mount the OpenNet Controller modules on a 35-mm-wide DIN rail.
Applicable DIN rail: IDEC’'s BAA1000 (1000mm/39.4” 1ong)

1. Fastenthe DIN rail to a panel using screws firmly.

2. Pull out the clamp from each OpenNet Controller module, and put
the groove of the module on the DIN rail. Press the modules
towards the DIN rail and push in the clamps as shown on the right. Groove

3. Use BNL6 mounting clips on both sides of the OpenNet Controller 35-mm-wide DIN Rail

modules to prevent moving sideways.

Clamp

Removing from DIN Rail

/

1. Insert aflat screwdriver into the slot in the clamp.
/

2. Pull out the clamps from the modules 47— 35-mm-wide DIN Rail

3. Turn the OpenNet Controller modules bottom out.

IIEI: OPENNET CONTROLLER USER’S MANUAL 33



3. INSTALLATION AND WIRING

Installation in Control Panel

The OpenNet Controller modules are designed for installation in equipment. Do not install the OpenNet Controller mod-
ules outside equipment.

The environment for using the OpenNet Controller is“Pollution degree 2.” Use the OpenNet Controller in environments of
pollution degree 2 (according to |EC 60664-1).

When installing the OpenNet Controller modulesin a control panel, take the convenience of operation and maintenance,
and resistance against environments into consideration.

+ Front Panel
LT 777 77777 777777 77777

20 mm minimum 20 mm minimum
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Wiring Duct

Mounting Direction

Mount the OpenNet Controller modules horizontally on avertical plane as shown above. Keep a sufficient spacing around
the OpenNet Controller modules to ensure proper ventilation. When the ambient temperature is 40°C or below, the Open-
Net Controller modules can aso be mounted upright on a horizontal plane as shown at |eft bel ow.

Allowable Mounting Direction Incorrect Incorrect
at 40°C or below Mounting Mounting
Direction Direction
34 OPENNET CONTROLLER USER’S MANUAL



3: INSTALLATION AND WIRING

Input Wiring

é Caution © Terminal name“NC” means “No Connection.” Do not connect input or any other wiring to NC
terminals.

o Separate the input wiring from the output line, power line, and motor line.
e Use UL1015AWG22 or UL1007AWG18 wires for input wiring.

DC Source Input DC Sink Input
— = : I — = I
—]c e 111G |5
:20 :20
3
v2al—— eN Zig /8 v2a - e 548 =
1J zsc M= 1J ;50 =
is|C ||:2 Tlis|C||:S
+—0 O Hl7|c |22 +—C0 O =1|7|C ||25
|8 |C ||25 —|8[C |28
= elc |12
:1OC 1603 :100 160
:110 170 :110 170
- |l12(C - |[12(C
—1hs|C [ {j13(C
—[14|C —1|24/C
C s C[25|C
2-wire Sensor =" 8 2-wire Sensor — 16/C
—h7|C il —jr7|C il
]i8|C —1|18/C
po|C ||| —jt9C |||
_Zocl [ _Zocl [
7 7
AC Input
= — ||
—©—00 1[0 |
2
,_@ (O 3 =]
4 ‘o
|—@ 0O 5/C |38
6 co
,—@ offe 7 e
8
9

(LTI 0 e e
S
CO0000000000000O00 OO0

§
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3. INSTALLATION AND WIRING

Output Wiring

A Caution

* Connect afuse to the output module, selecting afuse appropriate for the load.
o Use UL1015AWG22 or UL1007AWG18 wires

......

e Termina name “NC” means “No Connection.” Do not connect output or any other wiring to NC terminals.

o |f relays or transistors in the OpenNet Controller output modules should fail, outputs may remain on or off. For
output signals which may cause heavy accidents, provide a monitor circuit outside the OpenNet Controller.

for output wiring. f l| ' output f | ' output
« When driving loads which generate noise, such 1 ¢l i Terminal 1 9l 1 Terminal
as el ectromagnetic contactors and solenoid AC DC
al absorber for AC power or a Power Surge Power i
V. VEs, useasurge p Load Absorber Load Diode
diode for DC power.
=)
Relay Output Transistor Sink Output
Insert a fuse compatible = —
with the load. 1 (Load] SR
A 1 ] — ouT
- — |1 C ORJT ®-Load - 2 C
+ Load Ell2|C ¢—{Load] |3 Clloa
¢{Load =113(C ||, o ¢-|Load - 1141C ||:8
— 0 Insert a fuse — =
¢—{Load] c114|C ||:5 compatible $—{Load| —Is(C lia
__ Load =1Is|C ||:8 with the load. ~ $Load =116(C ||:8
S SN EE $—1{Load] 7 |c |[58
+ {LoadH—17(C |[48 -{Load] 18[C ||:B
¢-{Load —1|8|C ||25 c119|C (|58
. Load =1l9|C ||ia E{1o|C |52
- ——eLoad = 1lo(C [|8 {Load] - |pa|c ||""
-— il ||7° {Load] - |p2|c
+ {Load] = h2|C b—{Load] T |[L3(C
¢{Load =hs(C Load —[4|C
s Load —p4|C »—{Load| |p5(C
-— ’-|L0ad = l15|C »—|Load - |[16|C
= —le|C —Load] o7l || [
+ [LoadH—1[17|C —Load} —ihs|C
#{Load = 1j18|C —1o(C
! Load =1[19|C F1RO|C :
- —e{icad =1ko|C =

3-6
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3: INSTALLATION AND WIRING

Output Wiring for Application in Europe

When equipment containing the OpenNet Controller is intended for use in European countries, insert an IEC 60127-
approved fuse to each output of every output module for protection against overload or short-circuit. Thisisrequired when
exporting equipment containing the OpenNet Controller to Europe.

Example: FC3A-R161 Relay Output Module Wiring

Fuse —

=
o))

=
~

B
I

=
@

=
©

\ o 1]
\ :1C &

ol 2o
- ¢{Loadl—== = 113(C ||, o
—load—= F1j4(C |35
[Load}= =115(C || 8
—e(C ||:5
ol =7/c |8
T $load—== - {|s|C ||15
Fllo|C [|55
{Load|—= = 1[o|C |5
:110 170

el

Load—= - |[t3|C

—|[4|C

= |1s|C

= 1[16|C

= 1p7|C

= 1[28|C

=1[19(C

=1lo|C

ﬁl*— ﬁl*—
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B
I
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a2
I
N
=}
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Data Link Wiring
o For wiring the data link cable to the RS485 terminals on the CPU

module, use a two-core twisted pair shielded cable with aminimum B A |_]|g|C
core diameter of 0.9 mm. — | ] C
o Separate the data link cable from the output line, power line, and - G
motor line. —| &
= |-/ |C
— | +
1120
- 1|2(C
=l
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3. INSTALLATION AND WIRING

Analog Input/Output Wiring

When using an analog input or output module, connect analog signals and ground wire as shown bel ow.

e For wiring analog input or output module, use a two-core twisted pair shielded cable with a minimum core diameter of
0.9 mm. Connect the shield to a proper frame ground (grounding resistance 100Q2 maximum).

o Connect the FG terminals of the 24V DC power supply and the CPU maodule to the ground (grounding resistance 100Q2
maximum). The ground connection improves the stability of analog/digital conversion.

e Terminal numbers are marked on the terminal block label on the input/output module.

e For analog input and output modul e specifications, see pages 2-28 and 2-31.

Wiring Schematic

Analog Voltage Input (rotary switch set to O through 3)

Analog Input Module
ol Terminal No. | Channel | Name
Analog P it 1 +V
Voltage [ L 2 cho +l
Output vl ! 3 CoM
Device [_ V. ________ -
- 4 +V
0 to 10V, 5 Ch1 +
+10V, L]
0to5V, ol (75 CS\?A
+5V R
8 Ch2 +|
P 9 COM
Connect +V and B 10 Ry,
COM terminals of 11 Ch 3 H
unused channels
together. ] 12 com
A\ 13 +V
14 Ch4 +l
\_ 15 COM
— 16 +V
17 Chs +I
- 18 COM
19 — NC
20 — NC
A FG

Analog Voltage Output (rotary switch set to 0)

Analog Current Input (rotary switch set to 4)

Analog Input Module
ol . Terminal No. | Channel | Name
Analog A T 1 ny;
Current | 1 1 l_ 2 Cho +l
utput |, L 3 COM
Device Nl —
- 4 +V
— 6 COM
ﬂ_ 7 +V
8 Ch 2 +
4 9 COM
Connect +V and ] 10 y
COM terminals of 11 Ch3 A
unused channels
together. ] 12 coM
\ 13 vV
14 Ch4 +l
\_ 15 COM
— 16 +V
17 Ch5 +
- 18 COM
19 — NC
20 — NC
mr FG

Analog Current Output (rotary switch set to 4)

Analog Output Module
Term Rotary
Chan Name
Anak)g L - No. Sw.

Voltage T — 1 0 0-10V

Input — ",' 2 COM
Device |~ “777 7T 7 3 B +10V

0 to 10V DC 4 COM

5 0-5V

3 Cho 2 COM

7 3 +5V

8 COM
9 4 4-20mA

Analog |4+ oo - 10 COM
Voltage [—+ +— 11 0 0-10V

Input — — 12 COM
Device [~ ™ 7777777 7 13 1 +10V

0 to 10V DC 14 COM
15 0-5V

16 chl 2 COM

17 3 +5V

18 COM
19 4 4-20mA

20 COM

77 FG
3-8

Analog Output Module
Term Rotary
No. Chan Sw. Name
1 0 0-10vV
2 COM
3 1 +10V
4 COM
5 0-5v
6 Cho 2 CoM
7 3 +5V
Analog [+ —-o______ 8 COM
Current [ - 9 4 | A420mA
Input L i 10 COM
Device |~ "7 7777 T77C ] 11 o 0-10V
0 to 20 mA 12 COM
13 1 +10V
14 COM
15 0-5v
16 chl 2 COM
17 3 +5V
Analog |+ oo 18 CcoM
Current —r — 19 4 | 420mA
Input i — 20 COM
Device |~ “" 7777777 M
0 to 20 mA 1 FG
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3. INSTALLATION AND WIRING

Power Supply

OpenNet Controller on any other voltage.

ing circuit outside the OpenNet Controller.

é Caution ©Yseapower supply of the rated value. Use of awrong power supply may cause fire hazard.

e Use an |EC 60127-approved fuse on the power line outside the OpenNet Controller. Thisis
required when exporting equipment containing OpenNet Controller to Europe.

» The allowable power voltage range for the OpenNet Controller is 19 to 30V DC. Do not use the

o If the power voltage turns on or off very slowly between 5 and 15V DC, the OpenNet Controller
may run and stop repeatedly between these voltages. If failure or disorder of the control system,
damage, or accidents may be caused, provide a measure for prevention using a voltage monitor-

Power Supply Voltage
The allowable power voltage range for the OpenNet Controller is 19 to 30V DC.

Power failure detection voltage depends on the quantity of used input and output points. Basically, power failureis
detected when the power voltage drops below 19V DC, stopping operation to prevent malfunction.

A momentary power interruption for 10 msec or lessis not recognized as a power failure at the rated voltage of 24V DC.

Inrush Current at Powerup

When the OpenNet Controller is powered up, an inrush current of 40A or
less flows at the rated voltage of 24V DC.

Power Supply Wiring

Use a stranded wire of UL1015 AWG22 or UL1007 AWG18 for power
supply wiring. Make the power supply wiring as short as possible.

Run the power supply wiring as far away as possible from motor lines.

Grounding (CPU Module)

To prevent electrical shocks or malfunctioning due to noise, connect the
FG terminal to the ground using awire of UL1015 AWG22 or UL 1007

AWG18 (grounding resistance 100Q maximum). Do not connect the 24v DC

grounding wire in common with the grounding wire of motor equipment.

Grounding (Remote 1/0 Master and LONWORKS Interface Modules)

8 Z 8 Y W0J|

+ |
T

O N0 NPT 2 gefey Y

EEEEEEE| =

OO0 OO0 ooolﬂ
n

{

Connect the FG terminal to the ground using awire of UL1015 AWG22 or UL1007 AWG18 (grounding resistance 100Q
maximum) and a ring-shape wire terminal. Tighten the M3 FG terminal screw to atorque of 0.6 to 1.0 N-m. Do not con-

nect the grounding wire in common with the grounding wire of motor equipment.

Note: For power supply wiring to the expansion power supply module, see page 2-35.
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3. INSTALLATION AND WIRING

Terminal Connection

ﬁ Caution * Makesurethat the operating conditions and environments are within the specification values.

¢ Be sure to connect the grounding wire to a proper ground, otherwise electrical shocks may be
caused.

¢ Do not touch live terminals, otherwise electrical shocks may be caused.

¢ Do not touch terminals immediately after power is turned off, otherwise electrical shocks may be
caused.

Ferrules, Crimping Tool, and Screwdriver for Phoenix Terminal Blocks

The screw terminal block can be wired with or without using ferrules on the end of cable. Applicable ferrules for the Phoe-
nix terminal blocks and crimping tool for the ferrules are listed below. The screwdriver is used for tightening the screw ter-
minals on the OpenNet Controller modules. These ferrules, crimping tool, and screwdriver are made by Phoenix Contact
and are available from Phoenix Contact.

Type numbers of the ferrules, crimping tool, and screwdriver listed below are the type numbers of Phoenix Contact. When
ordering these products from Phoenix Contact, specify the Order No. and quantity listed below.

Ferrule Order No.

Quantity of Cables Cable Size Phoenix Type Order No. Pcs./Pkt.
. UL1007 AWG18 Al 1-8 RD 3200030 100
For 1-cable connection
UL1015 AWG22 Al 0,5-8 WH 3200014 100
. UL1007 AWG18 Al-TWIN 2 x 1-8 RD 3200810 100
For 2-cable connection
UL1015 AWG22 AI-TWIN 2 x 0,5-8 WH 3200933 100

Crimping Tool and Screwdriver Order No.

Tool Name Phoenix Type Order No. Pcs./Pkt.
Crimping Tool CRIMPFOX UD 6 1204 436 1
Screwdriver SZS5 0,6 x 3,5 120505 3 10
Screw Terminal Tightening Torque 0.5t0 0.6 N-m

If ferrules other than listed above are used, the ferrule may come in contact with the terminal block cover. Then, remove
the terminal block cover from the module.

3-10 OPENNET CONTROLLER USER’S MANUAL



4: OPERATION BASICS

Introduction

This chapter describes general information about setting up the basic OpenNet Controller system for programming, start-
ing and stopping OpenNet Controller operation, and introduces simple operating procedures from creating a user program
using WindLDR on a computer to monitoring the OpenNet Controller operation.

Connecting OpenNet Controller to PC (1:1 Computer Link System)
The OpenNet Controller can be connected to an IBM PC or compatible computer in two ways.

Computer Link through RS232C Port 1 or Port 2

When connecting a Windows computer to the RS232C port 1 or port 2 on the OpenNet Controller CPU module, enable the
maintenance mode for the RS232C port.

To enable the maintenance mode for the RS232C port 1, set the DIP switch 2 to OFF.
To enable the maintenance mode for the RS232C port 2, set the DIP switch 3 to OFF.

To set up a1:1 computer link system, connect a computer to the OpenNet Controller using the computer link cable 4C
(FC2A-KCA4C).

RS232C Port 2

gl 9

Computer Link Cable 4C oz H
FC2A-KC4C Switch f

3m (9.84 ft.) long

e i
== ~<o3oc 2 =Ll

D-sub 9-pin Female Connector RS232C Port 1

[u]

Computer Link through RS485 Port

When connecting a Windows computer to the RS485 port on the OpenNet Controller CPU module, enable the mainte-
nance mode for the RS485 port.

To enable the maintenance mode for the R$485, set the DIP switch 1 to OFF.

To set up a1:1 computer link system, connect a computer to the OpenNet Controller using the computer link cable 6C
(FC2A-KC6C). An AC adapter is needed to supply 5V DC power to the RS232C/RS485 converter on the computer link
cable 6C. For the applicable output plug of the AC adapter, see page A-5.

Computer Link Cable 6C
FC2A-KC6C
2m (6.56 ft.) long

P

== |
. |

RS232C
L g5 | (em

D-sub 9-pin

Female Connector
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4: OPERATION BASICS

Start/Stop Operation
This section describes operations to start and stop the OpenNet Controller and to use the stop and reset inputs.

é Caution * Makesure of safety before starting and stopping the OpenNet Controller. Incorrect operation on
the OpenNet Controller may cause machine damage or accidents.

Start/Stop Schematic
The start/stop circuit of the OpenNet Controller con-

sists of three blocks; power supply, M8000 (start | — — 1\ """ 1\ p—
control special internal relay), and stop/reset inputs. T — — T PLC
Each block can be used to start and stop the OpenNet { Power i | MBOOO i E,t,flft ﬁ{r?;ftt f
Controller while the other two blocks are set to run p Supply ¢ S R :

...........................................

the OpenNet Controller.

Start/Stop Operation Using WindLDR

The OpenNet Controller can be started and stopped using WindLDR run on a PC connected to the OpenNet Controller CPU
module. When the PL C Start button is pressed in the dialog box shown below, start control special internal relay M8000
isturned on to start the OpenNet Controller. When the PL C Stop button is pressed, M8000 is turned off to stop the Open-
Net Controller.

1. Connect the PC to the OpenNet Controller, start WindLDR, and power up the OpenNet Controller. See page 4-1.

2. Check that astop input is not designated using Configure > Function Area Settings > Run/Stop. See page 5-1.

Note: When a stop input is designated, the OpenNet Controller cannot be started or stopped by turning start control special
internal relay M8000 on or off.

3. Select Online from the WindLDR menu bar, then select Download Program. Or, click the download icon .
OpenNet Download Program dialog box appears.

[awrfisad Te Timeley Mgk
,qit 17 Banap ¥ Clasn
i Fanly 1 hewd
My Sirs [l 2]
L | = |

# M g Sefies downdoed
# Aufemae alal el dosesio sl
K iain vrwl [l chus i b sl

il

4. Click the PLC Start button to start operation, then the start control special internal relay M8000 is turned on.

5. Click the PL C Stop button to stop operation, then the start control specia internal relay M8000 is turned off.

The PLC operation can also be started and stopped while WindLDR isin the monitor mode. To access the Start or Stop
button, select Online > Monitor and select Online> PL C Status > Run/Stop Status.

Note: Special internal relay M800O0 is a keep type internal relay and stores the status when power is turned off. M800O
retains its previous status when power is turned on again. However, when the backup battery is dead, M800O loses the
stored status, and can be turned on or off as programmed when the OpenNet Controller is powered up. The selection is
made in Configure > Function Area Settings > Run/Stop > Run/Stop Selection at Memory Backup Error. See page 5-2.

The backup duration is approximately 30 days (typical) at 25°C after the backup battery is fully charged.

4-2 OPENNET CONTROLLER USER’S MANUAL



4: OPERATION BASICS

Start/Stop Operation Using the Power Supply

The OpenNet Controller can be started and stopped by turning power on and off.
1. Power up the OpenNet Controller to start operation. See page 4-1.

2. If the OpenNet Controller does not start, check that start control special internal relay M8000 is on using WindLDR. If
M8000 is off, turn it on. See page 4-2.

3. Turn power on and off to start and stop operation.

Note: If M80O0O is off, the OpenNet Controller does not start operation when power is turned on. To start operation, turn
power on, and turn M800O0 on by clicking the Start button in WindLDR.

The response time of the OpenNet Controller at powerup depends on such factors as the contents of the user program, data
link usage, and system setup. The table below shows an approximate time delay before starting operation after powerup.

Response time when no data link and remote I/0 modules are used:

Program Size After powerup, the CPU starts operation in
1K words Approx. 1 second
4K words Approx. 2 seconds
8K words Approx. 3 seconds
16K words Approx. 5 seconds

Order of Powerup and Powerdown I
To ensure 1/O data transfer, power up the 1/O mod- 170 Module Power (;)FI: | |
ulesfirst, followed by the CPU module or power up oN : |_//_| :
the CPU and 1/0 modules at the same time. When OFF : :
shutting down the system, power down the CPU first, b b
followed by 1/0O modules or power down the CPU > -
and 1/0 modules at the same time. 0 sec or more O sec or more

CPU Module Power

<

Start/Stop Operation Using Stop Input and Reset Input

Any input 10 through 1597 can be designated as a stop or reset input using Function Area Settings. The procedure for
selecting stop and reset inputs is described on page 5-1.

Note: When using a stop and/or reset input to start and stop operation, make sure that start control special internal relay
M8000 ison. If MB8000 is off, then the CPU does not start operation when the stop or reset input is turned off. M8000 is
not turned on or off when the stop and/or reset input is turned on or off.

When a stop or reset input is turned on during program operation, the CPU stops operation, the RUN LED is turned off,
and all outputs are turned off.

The reset input has priority over the stop input.

System Statuses

The system statuses during running, stop, reset, and restart after stopping are listed below:

Internal Relays, Shift Registers, ) ] )
Mode Outputs Counters, Data Registers Timer Link Register
Current Value (Note)
Keep Type Clear Type
Run Operating Operating Operating Operating Operating
Stop (Stop input ON) OFF Unchanged Unchanged Unchanged Unchanged
Reset (Reset input ON) | OFF OFF/Reset to zero | OFF/Reset to zero Reset to zero Reset to zero
Restart Unchanged Unchanged OFF/Reset to zero Reset to preset | Unchanged
Note: Link registers used as outputs are turned off like outputs.
OPENNET CONTROLLER USER’S MANUAL 4-3



4: OPERATION BAsSICS

Simple Operation

This section describes how to edit asimple program using WindLDR on a computer, transfer the program from WindLDR on
the PC to the OpenNet Controller, run the program, and monitor the operation on WindLDR.

Connect the OpenNet Controller to the computer as described on page 4-1.

Sample User Program

Create a simple program using WindLDR. The sample program performs the following operation:

When only input 10 is turned on, output QO is turned on.
When only input 11 isturned on, output Q1 isturned on.
When both inputs 10 and 11 are turned on, output Q2 flashes in 1-sec increments.

Rung No. Input 10 Input 11 Output Operation
01 ON OFF Output QO is turned ON.
02 OFF ON Output Q1 is turned ON.
03 ON ON Output Q2 flashes in 1-sec increments.
Start WindLDR

From the Start menu of Windows, select Programs > WindLDR >WindLDR.
WindLDR starts and a blank ladder editing screen appears with menus and tool bars shown on top of the screen.

Edit User Program Rung by Rung

Start the user program with the LOD instruction by inserting a NO contact of

input 10.

1. Click the Normally Open contact icon 4H.
When the mouse pointer is placed on an icon, the name of the icon isindicated. preally Open

4-4
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2. Move the mouse pointer to the first column of the first line where you
want to insert a NO contact, and click the left mouse button. E%I .--"|'| H‘""I'C)“@"d

The Normally Open dialog box appears.

Pune 01

3. Enter 10in the Tag Namefield, and click OK.

_Trlll: T.ag Mams: m
% Hosmally Open
~H jiy Closed LInaen

Tanﬂ-n-u ‘

(7o ] [remen | 2w |

A NO contact of input 10 is programmed in the first column of the first ladder line.

Next, program the ANDN instruction by inserting a NC contact of input 11.

4. Click the Normally Closed contact icon #4.
The mouse pointer isindicated with the name of theicon “Normally Closed.”

5. Move the mouse pointer to the second column of the first ladder line where you want to insert a NC contact, and click
the left mouse button.

The Normally Closed dialog box appears.

6. Enter 11 inthe Tag Namefield, and click OK.
A NC contact of input 11 is programmed in the second column of thefirst ladder line.
At the end of thefirst ladder line, program the OUT instruction by inserting aNO coil of output QO.

7. Click the Output coil icon Z4.
The mouse pointer isindicated with the name of theicon “Output.”

8. Move the mouse pointer to the third column of the first ladder line where you want to insert an output coil, and click
the left mouse button.

The Output dialog box appears.

9. Enter Q0 inthe Tag Namefield, and click OK.

A NO output coil of output QO is programmed in the third column of the first ladder line. This completes programming for
rung 1.

L |14 Ha o oo e | B | ) 53
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Continue programming for rungs 2 and 3 by repeating the similar procedures.
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A new rung isinserted by pressing the Enter key while the cursor is on the preceding rung. A new rung can aso be
inserted by selecting Edit > Append > Rung. When completed, the ladder program looks like below.

L./ Ao oo o | B |

Piikey 01

£

_.

-y
|

e

TO000 TOO01  Qoooo

T
)

MOOLlD ME1Z1 D00z

Now, save the file with anew name.

10. Fromthe menu bar, select File > Save Asand type TESTOL.LDR in the File Name field. Change the Folder or Drive
as necessary.

Click OK, and thefileis saved in the selected folder and drive.

Download Program
You can download the user program from WindLDR running on a PC to the OpenNet Controller.

From the WindLDR menu bar, select Online > Download Program. The Download Program Dialog shows, then click
the Download button. The user program is downloaded to the OpenNet Controller.

| DpenHet Downlosd Duslog
DNewmnload To: Toamzfon Baods:
~PLL ¥ Binasy
© Lonider T Axci

@7 Download Button
Program Size: (k=T
INRREARRARR -
0 0 A 30 40 S0 &0 T O@BD 90 100 F‘I-Hlnrl
¥ Subsmalic Fop bafoe dovenload r:—.hﬁ.j

¥ Aulsmalse Dol albe dosnload
| Eeep oubput duneg downiosd

Note: When downloading a user program, all values and selections in the Function Area Settings are also downloaded to the
OpenNet Controller. For Function Area Settings, see pages 5-1 through 5-18.
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Monitor Operation

Another powerful function of WindLDR is to monitor the PLC operation on the PC. The input and output statuses of the
sample program can be monitored in the ladder diagram.

From the WindLDR menu bar, select Online > M onitor.

When both inputs 10 and 11 are on, the ladder diagram on the monitor screen looks as follows:

=

MOO LD

ME1Z 1

Quitting WindLDR

When you have completed monitoring, you can quit WindLDR either directly from the monitor screen or from the editing
screen. In both cases, from the menu bar select File > Exit WindLDR.

Rung 01:
— IR | T
|r!!n |?ﬁ:: u%ﬁh?
- Rung 02:
—/—l—_—
TOOno 10001 Q00OL
_.| I ..._ Rung 03:
TOODo 0001 ml0i0

100
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When both inputs 10 and 11 are on, output QO is turned
off.

When both inputs 10 and |1 are on, output Q1 is turned
off.

When both input 10 and 11 are on, internal relay M10is
turned on.

M8121 isthe 1-sec clock special internal relay.
While M10 is on, output Q2 flashesin 1-sec increments.
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Introduction

The OpenNet Controller features special functions such as stop/reset inputs, run/stop selection at memory backup error,
keep designation for internal relays, shift registers, counters, and data registers. These functions are programmed using the
Function Area Settings menu. Also included in the Function Area Settings are module ID selection and run/stop operation
upon disparity, input filter, catch input, high-speed counter, key matrix input, and user program read/write protection.

This chapter describes these special functions. Constant scan and memory card features are also described in this chapter.

Although included in the Function Area Settings, the data link communication function is detailed on pages 21-1 through
21-12.

A Caution © Sinceall Function Area Settings relate to the user program, the user program must be down-
|oaded to the OpenNet Controller after changing any of these settings.

Stop Input and Reset Input

As described on page 4-2, the OpenNet Controller can be started and stopped using a stop input or reset input, which can
be designated from the Function Area Settings menu. When the designated stop or reset input is turned on, the OpenNet
Controller stops operation. For the system statuses in the stop and reset modes, see page 4-3.

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller after
changing any of these settings.

Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. Select the Run/Stop tab.

Stop Input:  Click the check box on the left and type a desired input number 10 through 1597 in the input number field.
Reset Input:  Click the check box on the left and type a desired reset number 10 through 1597 in the input number field.

e S - |
RurtSoop | Kosp | Modds 10 | FlteTaich | D Lisk | £ 8]
This example designates input 10 [ Stop Ingut frews
as a stop input and input 112 as = Fasel npel it
a reset input. A R R Wl ol
7 flum | el ~ Gep

Default: No stop and reset inputs are designated.
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Run/Stop Selection at Memory Backup Error

Start control specia internal relay M8000 maintainsits status when the CPU is powered down. After the CPU has been off
for aperiod longer than the battery backup duration, the data designated to be maintained during power failure is broken.
The Run/Stop Selection at Memory Backup Error dialog box is used to select whether to start or stop the CPU when
attempting to restart operation after the “keep” datain the CPU RAM has been lost.

Since this setting relates to the user program, the user program must be downloaded to the OpenNet Controller after chang-
ing this setting.
Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. Select the Run/Stop tab.

Run (Default): Click the button on the left to start the CPU at memory backup error.

Stop: Click the button on the | eft to stop the CPU when attempting to start at memory backup error.
When the CPU does not start because of the Stop selection, the CPU can not be started alone, then the
CPU can still be started by sending a start command from WindLDR. For start/stop operation, see page

4-2.
e N - |
FluntSiod |Ensp | Modds 1D | Flten/Taioh | Data Lisk | £2] ]
[ Shop gt
I~ Resel lopst
This example designates to allow Hun# St 5 al mmney Hackus £
to start operation when the 7 T |0 i} i~ Siep

“keep” data has been lost.

Default: Run
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Keep Designation for Internal Relays, Shift Registers, Counters, and Data Registers

The statuses of internal relays and shift register bits are usually cleared at startup. It is also possible to designate all or a
block of consecutive internal relays or shift register bits as “keep” types. Counter current values and data register values
are usually maintained at powerup. It isaso possible to designate all or ablock of consecutive counters and data registers
as“clear” types.

When the CPU is stopped, these statuses and values are maintained. When the CPU is reset by turning on a designated
reset input, these statues and values are cleared despite the settings in the Keep dialog box shown below. The keep/clear
settings in this dialog box have effect when restarting the CPU.

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller after
changing any of these settings.

Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. Select the Keep tab. The Keep page appears.

e N -
AuniGonp [Koep | Mode 10 | FtenTatoh | Dasa Lisk [ £ ] ¢

o A Clear

I~ A K

™ Enep Ramge

[ T Ty A —
= AN Claar

™ Al Ky

I Eaep Rangs

= AN K fang

Al Clasi

™ Chessl Pl

Uata Megalm Tine Dasgnstion
= A K

™ Al Clam

" Clews Flarnge

[_eom ] [concel ][ ootma || wvm ][ tmew |
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Internal Relay ‘Keep’ Designation
All Clear: All internal relay statuses are cleared at startup (default).
All Keep: All internal relay statuses are maintained at startup.

Keep Range: A designated area of internal relays are maintained at startup. Enter the start “keep” number inthe
left field and the end “keep” number in theright field. The start “keep” number must be smaller
than or equal to the end “keep” number.

Valid internal relay numbers are MO through M2557. Special internal relays cannot be desig-
nated.

Aundsnap Eoep | Wods |0 | FleTeich | Dats Lksk | £20] 5]

irternad Fielay Toome® Drapraion
1 Al Claar
I~ AN Eesg
= Eoep Rainge: O I
Start Keep Number —T T— End Keep Number (> Start Keep Number)

When arange of M50 - M 100 is designated as shown in the example above, M50 through M 100
are keep types, MO through M49 and M 101 through M2557 are clear types.

Shift Register ‘Keep’ Designation
All Clear: All shift register bit statuses are cleared at startup (default).
All Keep: All shift register bit statuses are maintained at startup.

Keep Range: A designated area of shift register bits are maintained at startup. Enter the start “keep” number in
the left field and the end “keep” number in the right field. The start “keep” number must be
smaller than or equal to the end “keep” number. Valid shift register bit numbers are RO through
R255.

When arange of R17 - R32 is designated, R17 through R32 are keep types, RO through R16 and
R33 through R255 are clear types.

Counter ‘Clear’ Designation
All Keep: All counter current values are maintained at startup (default).
All Clear: All counter current values are cleared at startup.

Clear Range: A designated area of counter current values are cleared at startup. Enter the start “clear” number
in the left field and the end “ clear” number in the right field. The start “clear” number must be
smaller than or equal to the end “clear” number. Valid counter numbers are CO through C255.

When arange of CO - C10 is designated, CO through C10 are clear types, and C11 through C255
are keep types.

Data Register ‘Clear’ Designation
All Keep: All dataregister values are maintained at startup (default).
All Clear: All dataregister values are cleared at startup.

Clear Range: A designated area of data register values are cleared at startup. Enter the start “clear” number in
the left field and the end “clear” number in theright field. The start “ clear” number must be
smaller than or equal to the end “clear” number. Valid data register numbers are DO through
D7999. Specia data registers cannot be designated.

When arange of D100 - D7999 is designated, DO through D99 are keep types, and D100 through
D7999 are clear types.
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Module ID Selection and Run/Stop Operation upon Disparity

The CPU module can be mounted with a maximum of seven I/O modules and functional modules without using an expan-
sion power supply module. When using an expansion power supply module, a maximum of 15 modules can be mounted
with one CPU module.

The Module ID function is used to register the type of module installed in each slot. If the information in the memory
about the module ID for each dot isfound different from the actual module installed at startup, the CPU can be stopped to
run in order to prevent accidents.

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller after
changing any of these settings.
Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. Select the Module I D tab.
[perbict Fusction dipafattns ]

oSt | Enep  Module 1D | FtenTatoh | Dot Lisk | £2]
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7 ] [rcums] [om ][ 5w ][ e |

3. Click Module 01 through Module 15 in the M odule Selection list box to select a slot number to mount a module.

Digital 1/0 and functional modules are numbered Module 01 through Module 15 starting with the module mounted next to
the CPU module.

4. Select amodule typeinthe Module Type list box.

Not Set: Module typeis not selected for the selected dlot.
Digital 1/O: A digital 1/0 module is selected for the selected slot.
Functional Module: A functional module is selected for the selected slot; such as an analog I/0O or OpenNet I/F module.

5. Click the check box under Module ID Operation Selection.

Check in the Box (default): The CPU startsto run even if actual modules differ from the module ID settings.
No Check in the Box: The CPU does not start to run when actual modules differ from the module ID settings.
(Terminal and connector type difference has no effect.)

When the check box is unchecked and the CPU does not start, the ERROR LED isturned on and 1/0 bus error is caused
(error code 0800h). Then, replace the I/O and functional modules to match the information specified in the user program,
and retry to start the CPU.
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Input Filter

The input filter function is used to reject input noises. The catch input function described in the next section is used to
receive short input pulses. On the contrary, the input filter function ignores short input pulses when the OpenNet Controller
is used with input signals containing noises.

Normal inputs require a pulse width of the filter value plus one scan time to receive input signals. Input filter values have
effect on the performance of the catch inputs, key matrix inputs, and digital read instruction.

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller after
changing any of these settings.

Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. Select the Filter/Catch tab.

e S, - |
FundStos | Kosp | Module 10 [Pl FCaeh 1| Do Liak | £ ¢
Module Number Selection ——— sl Ssbscion: i P T - Input Filter Time Selection
Module 1 to 15 S o e -
oL (4w =] Groups of 8 inputs
T [d e 'rI 0,0.5,1, 2, 4, 8, 16, 32 msec
_IRTE (4 | Default: 4 msec
ALTE [4 e 3 |
Lsich Inpus famgl allrsg i dgn - Catch Input Rising/Falling
o] zl . Edge Selection
Normal =l | No effect on the input filter
Momal Ingud =]
IH_CTHE [Morrsal i |

Module Number Selection Select the module number from 1 through 15 to designate input filter (or catch input)
function. Module number 1 is the input module mounted next to the CPU module.
Module number 2 is the second from the CPU module, and so on.

Input Filter Time Selection Input filter timeis selected in groups of eight inputs. For example, input numbers of
module number 1 containing 32 inputs are divided into four groups:

IN_FLTO: 10 through 17 (only IN_FLTO has effect on catch inputs)
IN_FLT12: 110 through 117
IN_FLT2: 120 through 127
IN_FLT3: 130 through 137

Select aninput filter value from 0, 0.5, 1, 2, 4, 8, 16, or 32 msec for each input group.
Default: 4 msec
Catch Input Rising/Falling Edge Selection — No effect on the input filter

Input Filter Values and Input Operation
Depending on the selected values, the input filter has three response areas to receive or reject input signals.

Input reject area: Input signals are ignored and not received (one-third of the selected filter value or less).
Input indefinitearea:  Input signals may be received or ignored.
Input accept area: Input signals are received (the selected filter value or higher).

Example: Rejecting Input Pulses of 2.6 msec at Inputs O through 7

To accept input pulses of 8 msec plus 1 scan time using normal inputs, select 8 msec in the Input Filter Time Selection
areafor IN_FLTO. Then, since 8/3 approximately equals 2.6 msec, input pulses shorter than 2.6 msec are rejected.

2.6 msec 8 msec + 1 scan
Inputs 10 to I7 Reject | Indefinite | Accept
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Catch Input

The catch input function is used to receive short pulses from sensor outputs regardless of the scan time. Input pulses
shorter than one scan time can be received. First eight inputs of every DC input module can be designated to catch arising
or falling edge of short input pulses. The Function Area Settingsis used to designate first eight inputs of every DC input
module as a catch input or normal input.

Input signals to normal input terminals are read when the END instruction is executed at the end of a scan.

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller after

changing any of these settings.

Catch Input Specifications

Minimum Turn ON Pulse Width

40 psec (when the input filter is set to O msec)

Minimum Turn OFF Pulse Width

150 psec (when the input filter is set to O msec)

Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box

appears.
2. Select the Filter/Catch tab.

Module Number Selection — > s & plzsiion:

Module 1 to 15

Module Number Selection

Input Filter Time Selection

FuniSoap | Kosp | Modus 10 [ FiteCaich | Dosa Lisk | £20] 5]

Iropad Filled Ve Sofoctan Input Filter Time Selection
T[4 =] Groups of 8 inputs
LT D 0,0.5,1, 2,4,8, 16, 32 msec
WATE [ =] Default: 4 msec
MR 3]
Lmich Ingin MamgsT allrsg 1 dges 5 =< i Catch Input Rising/Falling
IH_ETIE (Mol Insw = | Edge Selection
IH_CTIE: |Mormal Ingu = | Normal Input (default)
IH_CFHE |Moomal Ingas =1 Catch Input Falling Edge
IH_CTHE [Mormal i . | Catch Input Rising Edge
IH_CTHE | 4omel Ingu P |
M_CTHE (Mol s |

Select the module number from 1 through 15 to designate catch input or input filter
function. Module number 1 is the input module mounted next to the CPU module.
Module number 2 is the second from the CPU module, and so on.

Input filter timeis selected in groups of eight inputs. For example, input numbers of
module number 1 are divided into four groups:

IN_FLTO: 10 through 17 (only IN_FLTO has effect on catch inputs)
IN_FLT1, IN_FLT2, and IN_FLT3 have no effect on catch inputs.

Select aninput filter valuefrom 0, 0.5, 1, 2, 4, 8, 16, or 32 msec for IN_FLTO of each
DC input module.

Default: 4 msec

Catch Input Rising/Falling Edge Selection

Select catch input of rising or falling edge or normal input for the first eight inputs of
each DC input module.

Default: Normal Input
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Catching Rising Edge of Input Pulse

Note 1
Actual Input o | [] 1 | [T 1 1:
: : : : : | Note 2\ : :
Input Relay oN ! | | |
(10 to 17) oFF ‘ ‘ ‘ ‘ i ‘ : ‘
1 One Scan_ ' ' ' ' ' ' '
i 1 1 1 1 1 1 i
END
Processed
Catching Falling Edge of Input Pulse
Note 1

Actual Input OOFI: 1] | i | |
B B B R g
nput Relay ON .

(10 to 17) oFF I T

END
Processed

Note 1: When two or more pulses enter within one scan, subsequent pulses are ignored.
Note 2: The pulse entering at the timing shown above cannot be used as pulse inputs for counters and shift registers.

Example: Counting Catch Input Pulses
This example demonstrates a program to count short pulses using the catch input function.

Reset oNT o2 Input 10 is used as areset input for adding counter C2.
| Ol 100 Input 11 is designated as a catch input using the Function Area Settings.
Pulse Counter C2 counts short-pulse inputs to input 11.
I Note: When a catch input is used as a pulse input to a counter, the repeat cycle period of

the pulse inputs must be more than 2 scan times.

Designate input 11 as a catch input

Example: Maintaining Catch Input

When acatch input is received, the input relay assigned to a catch input is turned on for only one scan. This example dem-
onstrates a program to maintain a catch input status for more than one scan.

- A O Input 10 is designated as a catch input using the Function Area Settings.
10 11 MO
MO

When input 10 is turned on, internal relay MO is turned on, and MO is maintained in the
. self-holding circuit.
Catch input When NC input |1 is turned off, the self-holding circuit is unlatched, and MO is turned off.

MO is used as an input condition for the subsequent program instructions.

Note: To catch as short inputs as possible, select 0 msec in the Input Filter Time Selection field.
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High-speed Counter

This section describes the high-speed counter function to count many pulse inputs within one scan. Using the built-in 16-
bit high-speed counter, the OpenNet Controller counts up to 65535 high-speed pulses from a rotary encoder or proximity
switch without regard to the scan time, compares the current value with a preset value, and turns on the output when the
current value exceeds the preset value. This function can be used for simple motor control or to measure lengths of objects.

The high-speed counter can be used in the rotary encoder mode or dual -pulse reversible counter mode, which can be
selected using the Function Area Settings in WindLDR.

The CPU module has screw terminals 1 through 5 dedicated to the high-speed counter. The high-speed counter counts up

or down input pulsesto terminals 2 (phase A or CW) and 3 (phase B or CCW), and turns on the comparison output at ter-

minal 5 (comparison output) when the current val ue exceeds the preset value. The comparison output does not go on when
the preset value is reached, but goes on when another input pulse enters after reaching the preset value. Use of the compar-
ison output is selected using the Function Area Settings.

When the input to terminal 4 (phase Z or reset-to-zero input) is turned on, the current value is reset to zero.

Three specia data registers and seven specia internal relays are assigned to control and monitor the high-speed counter
operation. The high-speed counter current value is stored in data register D8045 and is updated every scan. The value
stored in D8046 is used as areset value, and the value in D8047 is used as a preset value to compare with the current value.
When a high-speed counter reset input (described later) isturned on, the current value in D8045 isreset to the value stored
in D8046 and the high-speed counter counts subsequent input pulses starting at the reset value.

When comparison output reset specia internal relay M8010 is turned on, the comparison output is turned off. While the
high-speed counter is counting up, up/down status special internal relay M8130 remains on. While counting down, M8130
remains off. When the current val ue exceeds the preset value, comparison ON status specia internal relay M8131 turnson
in the next scan. When the current value is reset (cleared) to zero, current value zero-clear special internal relay M8132
turns on in the next scan. When a current value overflow or underflow occurs while counting up or down, special internal
relay M8133 or M8134 turns on in the next scan, respectively. While the comparison output is on, comparison output sta-
tus special internal relay M8135 remains on. While the comparison output is off, M8135 remains off. See page 5-12.

In addition, two inputs can be designated as a high-speed counter gate input and reset input to control the high-speed
counter operation. The gate input and reset input are designated using the Function Area Settings. When a gate input is
designated, counting is enabled while the gate input is on and is disabled while the gate input is off. When agate input is
not designated, counting is always enabled. When the reset input is turned on, the current value is reset to the reset value.

High-speed Counter Operation Modes and Input/Output Terminals
CPU Module Terminal No.

Rotary Encoder Mode Dual-pulse Reversible Counter Mode

1 COoM COM

2 Phase A Ccw

3 Phase B CCw

4 Phase Z Reset to zero

5 Comparison output Comparison output

Note: When using the phase Z (reset to zero) input, keep the input signal on for 100 psec or more.

Comparison Output Timing Chart
The comparison output at terminal 5 (comparison output) is turned on when the current val ue exceeds the preset value. The
comparison output does not go on when the current value equal s the preset value, but goes on when another input pulse

enters after reaching the preset value. The figure below illustrates the comparison output timing when the preset valueis N:

ON
pulsenput v | 1 [1 [1 [1 []
HSC Current Value | N-2 N-1 N N+1 N+2
Comparison Output (;)F’\; :
i
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High-speed Counter Input Specifications

Maximum Counting Frequency

10 kHz

Counting Range

0 to 65535 (16 bits)

Input Voltage

24V DC +15%

Input Impedance

6 kQ

High-speed Counter Output Specifications

Comparison Output

1 point (terminal 5 on the CPU module)

Output Device

Transistor sink or source output depending on the CPU module type

Output Power Voltage

24V DC +15%

Output Current

500 mA maximum

Comparison Output Delay

20 psec maximum

Special Internal Relays for High-speed Counter

No. Description ON OFF Operation R/W
M8010 | Comparison Output Reset | Turns off comparison output — Continuous R/W
M8130 | Up/Down Status Counting up Counting down Continuous Read
M8131 | Comparison ON Status Comparison ON — ON for 1 scan | Read
M8132 | Current Value Zero-clear Phase Z input ON — ON for 1 scan | Read
M8133 | Current Value Overflow Overflow occurred — ON for 1 scan | Read
M8134 | Current Value Underflow Underflow occurred — ON for 1 scan | Read
M8135 | Comparison Output Status | Comparison output ON Comparison output OFF | Continuous Read

Note: Special internal relays M8131 through M8134 go on for only one scan.
Special Data Registers for High-speed Counter

No. Description Updated Read/Write
D8045 | High-speed Counter Current Value Every scan Read only
D8046 | High-speed Counter Reset Value — R/W
D8047 | High-speed Counter Preset Value — R/W

In the first counting cycle, the value stored in D8047 at the second scan is used as a preset value to compare with the cur-
rent value. In subseguent counting cycles, the D8047 value at the moment when coincidence occurred is used as a preset
value for the next counting cycle.

Gate and Reset Inputs for High-speed Counter

No. Description ON OFF R/W
Any Input or Internal Relay | High-speed Counter Gate Input Enables counting Stops counting R/W
High-speed Counter Reset Input Resets the current value — R/W

Any Input or Internal Relay

to the D8046 reset value

Any input or internal relay number can be designated as a high-speed counter gate input and reset input using Function
Area Settings > Others> Enable High-speed Counter in WindLDR.

Clearing High-speed Counter Current Value
The high-speed counter current value is cleared to zero in five ways:

when the CPU is powered up,

when a user program is downloaded to the CPU,
when the phase Z or reset-to-zero input at terminal No. 4 isturned on,
when the communication enable button on the CPU module is pressed, or

when the reset input (not the high-speed counter reset input) designated in the Function Area Settingsis turned on.

5-10
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5: SPECIAL FUNCTIONS

Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. Select the Otherstab.
Dperkict Fusction AsaSetins [

e /Taiih | i Link | Camum Pt | flppoe Biss Otbors | 4] ]

|F-uil|| Emampdien :l

" Ensble 115E Nassl i
™ Ensbls HSC Gate lapd

T Enable Comgaissn lhatpn
T Cuprmrd Wabar Autesdine el
7 Lrushls Eap Mahm Inpsi
Fosl jmil B irgurin
Fanl Oufged Wi I I

Far Wl {m ey |ifoasaian
™ Pkl Uer P e
Mopien ¢ Wynip
Prgirrt Lide

o Dol

] = Cainzil et il v  Rl=in

3. Click the Enable High-speed Counter check box.

HSC Operation Mode
Two operation modes are available. Select a required operation mode in the pull-down list box.

Rotary Encoder: Counts input pulses from arotary encoder
Dual-pulse Reversible Counter: Counts input pulses from a dual pulse reversible counter

Enable HSC Reset Input

Click the check box to enable the high-speed counter reset input, then afield appearsto theright. Enter aninput or internal
relay number to designate areset input. When the high-speed counter reset input is turned on, the current value in D8045
isreset to the value stored in D8046 (high-speed counter reset value) and the high-speed counter counts subsequent input
pulses starting at the reset value.

Enable HSC Gate Input

Click the check box to enable the high-speed counter gate input. Enter an input or internal relay number to designate agate
input. When agateinput is designated, counting is enabled while the gate input is on and is disabled while the gate input is
off. When agate input is not designated, counting is always enabled.

Enable Comparison Output

Click the check box to enable the high-speed counter comparison output. With this box checked, the high-speed current
value is compared with the preset value. The comparison output at terminal 5 (comparison output) is turned on when the
current value exceeds the preset value. The comparison output is turned off by turning on special internal relay M8010
(comparison output reset).

Current Value Automatic Reset

Click the check box to enable the high-speed counter current value automatic reset. When the comparison output is turned
on with this box checked, the current value in D8045 is reset to the value stored in D8046 (high-speed counter reset value)
automatically. The high-speed counter counts subsequent input pulses starting at the reset value.

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller after
changing any of these settings.
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5: SPECIAL FUNCTIONS

High-speed Counter Timing Chart

Current Value

The D8047 value at this point becomes the
preset value for the next counting cycle.

OoORFr NW

65535
65534

Preset Value —>

ne scan one scan

ON

Phase Z Input (Terminal 4)

O A I J

Comparison Output (Terminal 5)

ON
|

Comparison Output Reset M8010 &’: ‘ ‘ ‘ | |
Up/Down Status M8130 C?F'\F' | | |
. ON ‘ ‘ 1 1
Comparison ON Status M8131 | | 1 1

ON

s s | |
Current Value Overflow M8133 C?F’: l | | |

Current Value Zero-clear M8132

ON

Current Value Underflow M8134 .- [ |
Comparison Output Status M8135 C?F’: [
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5: SPECIAL FUNCTIONS

High-speed Counter Wiring Diagram

Sink Type High-speed Counter Comparison Output — FC3A-CP2K and FC3A-CP2KM

Wiring for loads insusceptible to noises

COM

CwW

Wiring for loads susceptible to noises

CoOM

CcCw

Cw

Reset to zero

CCw

Q|| W|DN| R

HSC OUT

+24V DC

Reset to zero

2
Q|| W|N| R

10

ov

HSC OUT
I 9 | +24vV DC
10 | OV

Source Type High-speed Counter Comparison Output — FC3A-CP2S and FC3A-CP2SM

Wiring for loads insusceptible to noises

COM

CW

Wiring for loads susceptible to noises

CoM

CcCw

Ccw

Reset to zero

CCw

Q| | W|N| PR

HSC OUT

+24V DC

Reset to zero

_K
ajlr|lw|[N]| R

10

ov

HSC OUT
9 | +24vDC
i} 10 | ov

A Caution

* Be sure to use shielded cables for wiring high-speed counter inputs. If the input cableis not
shielded, high-speed input pulses may not be counted correctly.

OPENNET CONTROLLER USER’S MANUAL
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5: SPECIAL FUNCTIONS

Example: Counting High-speed Input Pulses from Rotary Encoder
This example demonstrates a program to punch holes in a paper tape at regular intervals.

Description of Operation

A rotary encoder is linked to the tape feed roller directly, and
the output pulses from the rotary encoder are counted by the
high-speed counter in the OpenNet Controller CPU module. Feed Roller
When the high-speed counter current value reaches 3,000, the O/ ==
comparison output is turned on. When the comparison output is
turned on, the current value is reset to 300 automatically to
continue another cycle of counting. The comparison output
remains on for 0.5 second to punch holesin the tape, and is Rotary Encoder
turned off until the preset value is reached again.

Rolled Tape

Tape Punch

Wiring Diagram

+24V +V
Control Input
GND GND
Power Supply Tape Punch
1 | COM +V (24V)
2 | Phase A Output A
3 | Phase B Output B
4 | Phase Z Output Z
5 | HSC ouT
9 | +24V DC
10 | oV ov
OpenNet Controller CPU Module Rotary Encoder

FC3A-CP2K (Sink Output Type)

Note: This example does not use the Phase Z signal.

Program Parameters

Enable High-speed Counter Yes

HSC Operation Mode Rotary Encoder

Enable HSC Reset Input No

Enable HSC Gate Input No

Enable Comparison Output Yes

Current Value Automatic Reset Yes

HSC Reset Value (D8046) 300

HSC Preset Value (D8047) 2,999

Timer Preset Value 0.5 sec (needed for punching) programmed in TIM instruction
5-14 OPENNET CONTROLLER USER’S MANUAL



5: SPECIAL FUNCTIONS

Programming WindLDR
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Timing Chart

When the high-speed counter current value
reaches 3000, the comparison output is turned

on and the current value is reset to 300.
Current Value

Preset Value D8047 2999

Reset Value D8046 300

ON

Comparison Output Status M8135

0.5 sec for punching

Comparison
Comparison output status M8135 turns on in Output Reset
one scan time after the comparison output is
}ﬁ

turned on. A maximum of one scan time of
delay exists before M8135 is turned on.

—TM  T10
8135 |5 M8010

When M8135 turns on, the 100-msec timer TIM instruction
starts to time down. When the preset value of 0.5 second is
reached, M8010 is turned on to reset the comparison output.
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5: SPECIAL FUNCTIONS

Key Matrix Input

The key matrix input function can be programmed using the Function Area Settingsin WindLDR to form amatrix with 1 to
16 input pointsand 1 to 16 output pointsto multiply input capability. A key matrix with 8 inputs and 4 outputs would equal
32 inputs, for example. The maximum, 16 inputs and 16 outputs, would result in 256 input points.

Theinput information is stored in consecutive internal relays as many as the quantity of input points multiplied by the
quantity of output points, starting at the first internal relay number programmed in the Function Area Settings.

When using the key matrix input function, DC input modules and transistor output modules must be used.

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller after
changing any of these settings.

Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. Select the Otherstab.
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3. Click the Enable Key Matrix Input check box and enter required data in the areas shown below.

First Input No.: Enter the first input number used for the key matrix.
Inputs: Enter the quantity of input points used for the key matrix.
First Output No.: Enter the first output number used for the key matrix.
Outputs: Enter the quantity of output points used for the key matrix.

First IR for Storing Information:  Enter thefirst internal relay number used for storing key matrix input information.

Key Matrix Dialog Box

The screen display shown above is an example to configure akey matrix of 6 input pointsand 5 output points, starting with
input 10 and output QO. The key matrix information is stored to 30 internal relays starting with M 100.
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5: SPECIAL FUNCTIONS

Key Matrix Circuit

The key matrix structure includes sequentially-numbered input points along the top and sequentially-numbered output
points along the side. The 1/0O connecting blocks include a diode and a switch, as shown below.

DC Input Module

Transistor
Sink Outpu
Module

t

Input 10 11 12 13 14 I5 eceeeaaaaa
SLVO‘OKC/ SWOl/ c/ SWOZ/ o/ SW03/ o/ SWO} c/ SW05/ c/
Output Output
. XX .
SWlO/C/ SV)V;C/ SWlZ/O/ SW13/0/ SWl?C/ SWlS/c/
X XX XX o
SWZO/C/ SWZl/c/ S\i/? SW23/0/ SWZ?C/ SW25/C/
G X Q2
SW30/ 0/ SW3l/ 0/ SW32/ o/ Sﬁ? SW3} 0/ SW35/ 0/
%3 o3
SW40/ c/ SW4l/ c/ SW42/ 0/ SW43/ 0/ Sﬁ:;t/ SW45/ c/
Q4

o]
a

Internal Relay Allocation

The example of akey matrix configuration shown on page 5-16 stores input information to 30 internal relays starting with
internal relay M100. The switches are assigned to internal relays as shown below:

Note: For the circuit above, atransistor sink output module must be used. When
using atransistor protect source output module, reverse the direction of diodes.

Dioderating is:

Average rectified current > 100 mA
Reverse voltage > 100V DC

Use switches with superior contact reliability.

Inputs
Outputs
10 11 12 13 14 15
Qo0 M100 M101 M102 M103 M104 M105
(Swoo) (Swo1) (SwWo02) (Swo3) (Swo4) (Swo5)
01 M106 M107 M110 M111 M112 M113
(Sw10) (Sw11) (SW12) (SwW13) (Sw14) (SwW15)
Q2 M114 M115 M116 M117 M120 M121
(SW20) (Sw21) (Sw22) (SwW23) (Sw24) (Sw25)
Q3 M122 M123 M124 M125 M126 M127
(SW30) (Sw31) (SW32) (SW33) (SW34) (SW35)
Q4 M130 M131 M132 M133 M134 M135
(Sw40) (Sw41) (Sw42) (Sw43) (Sw44) (Sw45)

OPENNET CONTROLLER USER’S MANUAL
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5: SPECIAL FUNCTIONS

User Program Protection

The user program in the OpenNet Controller CPU module can be protected from reading, writing, or both using the Func-
tion Area Settingsin WindLDR.

é Warning ® When proceeding with the following steps, make sure to note the protect code, which is needed to
disable the user program protection. If the user program in the OpenNet Controller CPU moduleis
write- or read/write-protected, the user program cannot be changed without the protect code.

Programming WindLDR

1. Fromthe WindLDR menu bar, select Configure > Function OperMeifusction AsaSeting ™ [
Area Settings. The Function Area Setting dialog box — | Dt Linkc | o Pt | o i O | 411
appears.
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3. Click the Protect User Program check box and enter required data in the areas shown below.

Protect Mode: Select from Write Protect, Read Protect, or Read/Write Protect.
Protect Code: Enter a protect code of 1 through 16 ASCII characters from the keyboard.
Code Confirm: Repeat to enter the same protect code for confirmation.

Download the user program to the OpenNet Controller after changing any of these settings.

Disabling and Enabling Protection

1. From the WindLDR menu bar, select Online > Monitor. The monitor mode is enabled.

2. From the WindLDR menu bar, select Online > PL C Status. [ Dperdict Chasgs Pestocd Staven. ]
3. Under the Protect Statusin the PLC Status dialog box, press the Change but- Pretuect Code: 3d
ton. The Change Protect dialog box appears.
4. Enter the protect code, and click either button under Disable/Enable Protect. = Dl Poataci
™ Enable Protect
Disable Protect:  Disablesthe user program protection temporarily. When the
CPU is powered up again, the protection stored in the user
program takes effect again.
Enable Protect:  After disabling, enables the user program protection again [Lon ]| wconce | | vhiem |
without turning power up and down the CPU.
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5: SPECIAL FUNCTIONS

Memory Card

A user program can be stored on a miniature memory card from a computer running WindLDR and downloaded to the
OpenNet Controller CPU module without using a computer. This featureis available on FC3A-CP2KM and FC3A-
CP2SM only.

Using amemory card, the user program in the CPU module can be replaced where WindLDR or a computer cannot be used.

Depending whether amemory card isinstalled in the OpenNet Controller CPU module or not, a user program stored on
the memory card or in the CPU is executed, respectively.

Memory Card User Program
Installed in the CPU The user program stored on the memory card is executed.
Not installed in the CPU The user program stored in the flash ROM in the CPU module is executed.

é Caution ° When the user program is downloaded from the memory card to the CPU, the user program
stored in the flash ROM in the OpenNet Controller CPU module is overwritten.

o Power down the CPU before inserting or removing the memory card.

¢ Program execution using the memory card must be limited to operation check only. Do not use
the memory card for normal execution of user programs.

Downloading User Program from Memory Card to the CPU

1. Power down the OpenNet Controller CPU module.

2. Insert amemory card into the CPU module until the card clicksinto place as shown at right.

3. Power up the CPU module. The CPU startsto run the user program stored on the memory card.

4. Check the operation of the user program stored on the memory card.

5. If thereis no problem in the program operation, power down the CPU.

6. Hold the communication enable button depressed, and power up the CPU. The user program is downloaded from the
memory card to the flash ROM in the CPU. For the communication enable button, see page 2-1.

While program download is in progress, the ERROR LED flashes. If program download fails, the ERROR LED goes on.
7. Power down the CPU, and remove the miniature card by pressing the miniature card gject button.

8. Power up the CPU to start the program. Memory Card
Eject Button

Specifications

Card Type Miniature memory card (FC9Z-MC02)
Accessible Memory Capacity | 2MB, 5V type

Download Destination CPU module (FC3A-CP2KM and -CP2SM)
Software for Writing Card WindLDR

Quantity of Stored Programs | One user program stored on one memory card

When a memory card is inserted, user program on the
memory card is executed.

Program Execution Priority

Downloading User Program from WindLDR to Miniature Card

For the procedures to download a user program from WindLDR on a computer to a miniature card, see page 4-6. When a
miniature card isinserted in the CPU module, the user program is downloaded to the miniature card.
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Constant Scan Time

The scan time may vary whether basic and advanced instructions are executed or not depending on input conditions to
these instructions. The scan time can be made constant by entering arequired scan time preset value into special data reg-
ister D8022 reserved for constant scan time. When performing accurate repetitive control, make the scan time constant
using this function. The constant scan time preset value can be between 1 and 1,000 msec.

The scan time error is+1 msec of the preset value normally. When the data link or other communication functions are
used, the scan time error may be increased to several milliseconds.

When the actual scan timeislonger than the scan time preset value, the scan time cannot be reduced to the constant value.

Special Data Registers for Scan Time
In addition to D8022, three more special dataregisters are reserved to indicate current, maximum, and minimum scan time

values.
D8022 Constant Scan Time Preset Value (1 to 1,000 msec)
D8023 Scan Time Current Value (msec)
D8024 Scan Time Maximum Value (msec)
D8025 Scan Time Minimum Value (msec)

Example: Constant Scan Time
This example sets the scan time to a constant value of 500 msec.

— Mov(W)
M8120

S1- Di1-
500 D8022

Ep M8120 isthe initialize pulse special internal relay.
When the CPU starts operation, the MOV (move) instruction sets 500 to

5-20

special dataregister D8022.
The scan timeis set to a constant value of 500 msec.
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6: ALLOCATION NUMBERS

ntroduction

This chapter describes allocation numbers available for the OpenNet Controller CPU module to program basic and
advanced instructions. Special internal relays and specia data registers are also described.

The OpenNet Controller is programmed using operands such as inputs, outputs, internal relays, timers, counters, shift reg-
isters, data registers, and link registers.

Inputs (1) are relaysto receive input signals through the input terminals.

Outputs (Q) are relays to send the processed results of the user program to the output terminals.

Internal relays (M) are relays used in the CPU and cannot be outputted to the output terminals.

Special internal relays (M) are internal relays dedicated to specific functions.

Timers (T) are relays used in the user program, available in 1-sec, 100-msec, 10-msec, and 1-msec timers.

Counters (C) arerelays used in the user program, available in adding counters and reversible counters.

Shift registers (R) are registers to shift the data bits according to pulse inputs.

Dataregisters (D) are registers used to store numerical data. Some of the data registers are dedicated to special functions.
Link registers (L) are registers used for inputting and outputting numerical values to and from functional modules.
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6: ALLOCATION NUMBERS

Operand Allocation Numbers

Operand

Allocation Numbers

Total Points

Input (1)

10000-10007
10040-10047
10080-10087
10120-10127
10160-10167
10200-10207
10240-10247

10010-10017
10050-10057
10090-10097
10130-10137
10170-10177
10210-10217
10250-10257

10020-10027
10060-10067
10100-10107
10140-10147
10180-10187
10220-10227
10260-10267

10030-10037
10070-10077
10110-10117
10150-10157
10190-10197
10230-10237
10270-10277

224

10280-10287
10320-10327
10360-10367
10400-10407
10440-10447
10480-10487
10520-10527
10560-10567

10290-10297
10330-10337
10370-10377
10410-10417
10450-10457
10490-10497
10530-10537
10570-10577

10300-10307
10340-10347
10380-10387
10420-10427
10460-10467
10500-10507
10540-10547
10580-10587

10310-10317
10350-10357
10390-10397
10430-10437
10470-10477
10510-10517
10550-10557
10590-10597

480 total
when using an
expansion power
supply module

Output (Q)

Q0000-Q0007
Q0040-Q0047
Q0080-Q0087
Q0120-Q0127
Q0160-Q0167
Q0200-Q0207
Q0240-Q0247

Q0010-Q0017
Q0050-Q0057
Q0090-Q0097
Q0130-Q0137
Q0170-Q0177
00210-Q0217
Q0250-Q0257

Q0020-Q0027
Q0060-Q0067
Q0100-Q0107
Q0140-Q0147
Q0180-Q0187
Q0220-Q0227
Q0260-Q0267

Q0030-Q0037
Q0070-Q0077
Q0110-Q0117
Q0150-Q0157
Q0190-Q0197
Q0230-Q0237
Q0270-Q0277

224

Q0280-Q0287
Q0320-Q0327
Q0360-Q0367
Q0400-Q0407
Q0440-Q0447
Q0480-Q0487
Q0520-Q0527
Q0560-Q0567

Q0290-Q0297
Q0330-Q0337
Q0370-Q0377
Q0410-Q0417
Q0450-Q0457
Q0490-Q0497
Q0530-Q0537
Q0570-Q0577

Q0300-Q0307
Q0340-Q0347
Q0380-Q0387
Q0420-Q0427
Q0460-Q0467
Q0500-Q0507
Q0540-Q0547
Q0580-Q0587

Q0310-Q0317
Q0350-Q0357
Q0390-Q0397
Q0430-Q0437
Q0470-Q0477
Q0510-Q0517
Q0550-Q0557
Q0590-Q0597

480 total
when using an
expansion power
supply module

Internal Relay (M)

MOO00-M0007
M0040-M0047
M0O080-M0087
M0120-M0127
M0160-M0167
M0200-M0207
M0240-M0247
M0280-M0287
M0320-M0327
M0360-M0367
M0400-M0407
M0440-M0447
M0480-M0487
M0520-M0527
M0560-M0567
M0O600-M0607
M0640-M0647
MO0680-M0687
MO0720-M0727
MO760-M0767
M0800-M0807
M0840-M0847
M0880-M0887
M0920-M0927
M0960-M0967

M0010-M0017
MO050-M0057
M0O090-M0097
M0130-M0137
M0170-M0177
M0210-M0217
M0250-M0257
M0290-M0297
M0330-M0337
M0370-M0377
M0410-M0417
M0450-M0457
M0490-M0497
M0530-M0537
MO570-M0577
M0610-M0617
MO650-M0657
MO0690-M0697
MO0730-M0737
MO770-MO777
M0810-M0817
M0850-M0857
M0890-M0897
M0930-M0937
MO0970-M0977

M0020-M0027
MO060-M0067
M0100-M0107
M0140-M0147
M0180-M0187
M0220-M0227
M0260-M0267
M0300-M0307
M0340-M0347
M0380-M0387
M0420-M0427
M0460-M0467
MO0500-M0507
M0540-M0547
M0580-M0587
M0620-M0627
MO0660-M0667
MO0700-M0707
MO740-M0747
MO780-M0787
M0820-M0827
M0860-M0867
M0900-M0907
M0940-M0947
M0980-M0987

MO0030-M0037
M0070-M0077
M0110-M0117
M0150-M0157
M0190-M0197
M0230-M0237
M0270-M0277
M0310-M0317
M0350-M0357
M0390-M0397
M0430-M0437
MO0470-M0477
M0510-M0517
M0550-M0557
M0590-M0597
M0630-M0637
M0670-M0677
MO0710-M0717
MO750-M0757
MO790-M0797
M0830-M0837
M0870-M0877
M0910-M0917
MO0950-M0957
M0990-M0997

2048
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Operand

Allocation Numbers

Total Points

Internal Relay (M)

M1000-M1007
M1040-M1047
M1080-M1087
M1120-M1127
M1160-M1167
M1200-M1207
M1240-M1247
M1280-M1287
M1320-M1327
M1360-M1367
M1400-M1407
M1440-M1447
M1480-M1487
M1520-M1527
M1560-M1567
M1600-M1607
M1640-M1647
M1680-M1687
M1720-M1727
M1760-M1767
M1800-M1807
M1840-M1847
M1880-M1887
M1920-M1927
M1960-M1967
M2000-M2007
M2040-M2047
M2080-M2087
M2120-M2127
M2160-M2167
M2200-M2207
M2240-M2247
M2280-M2287
M2320-M2327
M2360-M2367
M2400-M2407
M2440-M2447
M2480-M2487
M2520-M2527

M1010-M1017
M1050-M1057
M1090-M1097
M1130-M1137
M1170-M1177
M1210-M1217
M1250-M1257
M1290-M1297
M1330-M1337
M1370-M1377
M1410-M1417
M1450-M1457
M1490-M1497
M1530-M1537
M1570-M1577
M1610-M1617
M1650-M1657
M1690-M1697
M1730-M1737
M1770-M1777
M1810-M1817
M1850-M1857
M1890-M1897
M1930-M1937
M1970-M1977
M2010-M2017
M2050-M2057
M2090-M2097
M2130-M2137
M2170-M2177
M2210-M2217
M2250-M2257
M2290-M2297
M2330-M2337
M2370-M2377
M2410-M2417
M2450-M2457
M2490-M2497
M2530-M2537

M1020-M1027
M1060-M1067
M1100-M1107
M1140-M1147
M1180-M1187
M1220-M1227
M1260-M1267
M1300-M1307
M1340-M1347
M1380-M1387
M1420-M1427
M1460-M1467
M1500-M1507
M1540-M1547
M1580-M1587
M1620-M1627
M1660-M1667
M1700-M1707
M1740-M1747
M1780-M1787
M1820-M1827
M1860-M1867
M1900-M1907
M1940-M1947
M1980-M1987
M2020-M2027
M2060-M2067
M2100-M2107
M2140-M2147
M2180-M2187
M2220-M2227
M2260-M2267
M2300-M2307
M2340-M2347
M2380-M2387
M2420-M2427
M2460-M2467
M2500-M2507
M2540-M2547

M1030-M1037
M1070-M1077
M1110-M1117
M1150-M1157
M1190-M1197
M1230-M1237
M1270-M1277
M1310-M1317
M1350-M1357
M1390-M1397
M1430-M1437
M1470-M1477
M1510-M1517
M1550-M1557
M1590-M1597
M1630-M1637
M1670-M1677
M1710-M1717
M1750-M1757
M1790-M1797
M1830-M1837
M1870-M1877
M1910-M1917
M1950-M1957
M1990-M1997
M2030-M2037
M2070-M2077
M2110-M2117
M2150-M2157
M2190-M2197
M2230-M2237
M2270-M2277
M2310-M2317
M2350-M2357
M2390-M2397
M2430-M2437
M2470-M2477
M2510-M2517
M2550-M2557

2048

Special Internal Relay (M)
M8120-M8237 for read only

M8000-M8007
M8040-M8047
M8080-M8087

M8010-M8017
M8050-M8057
M8090-M8097

M8020-M8027
M8060-M8067
M8100-M8107

M8030-M8037
M8070-M8077
M8110-M8117

M8120-M8127
M8160-M8167
M8200-M8207

M8130-M8137
M8170-M8177
M8210-M8217

M8140-M8147
M8180-M8187
M8220-M8227

M8150-M8157
M8190-M8197
M8230-M8237

192

Shift Register (R)

RO0O00-R0255

256

Timer (T)

TOO00-T0255

256

Counter (C)

C0000-C0255

256

Data Register (D)

DO000-D7999

8000

Special Data Register (D)

D8000-D8999

1000

Link Register (L)

LO100-L0127 LO200-L0227 LO300-L0327 LO400-L0427
LO500-L0527 LO600-L0627 LO700-L0727

Slave: 168

L1000-L1317

Master: 256

For details about allocation numbers of link registers, see page 6-4.

For details about allocation numbers used for data link communication, see page 6-5.
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6: ALLOCATION NUMBERS

Operand Allocation Numbers for Functional Modules

Functional Module

Allocation Numbers

Status Area

Reserved Area

Data Area (Read Only) (Access Prohibited)
Functional Module 1 L0100-L0107 L0110-L0117 L0120-L0127
Functional Module 2 L0200-L0207 L0210-L0217 L0220-L0227
Functional Module 3 L0300-L0307 L0310-L0317 L0320-L0327
Functional Module 4 L0400-L0407 L0410-L0417 L0420-L0427
Functional Module 5 LO500-L0507 L0510-L0517 L0520-L0527
Functional Module 6 LO600-L0607 L0610-L0617 L0620-L0627
Functional Module 7 LO700-LO707 LO710-LO717 LO720-L0727

Operand Allocation Numbers for Master Module

Allocation Numbers

Node

Input Data Output Data
Node O L1000-L1003 L1004-L1007
Node 1 L1010-L1013 L1014-L1017
Node 2 L1020-L1023 L1024-L1027
Node 3 L1030-L1033 L1034-L1037
Node 4 L1040-L1043 L1044-L1047
Node 5 L1050-L1053 L1054-L1057
Node 6 L1060-L1063 L1064-L1067
Node 7 L1070-L1073 L1074-L1077
Node 8 L1080-L1083 L1084-L1087
Node 9 L1090-L1093 L1094-L1097
Node 10 L1100-L1103 L1104-L1107
Node 11 L1110-L1113 L1114-1L1117
Node 12 L1120-L1123 L1124-11127
Node 13 L1130-L1133 L1134-L1137
Node 14 L1140-L1143 L1144-L1147
Node 15 L1150-L1153 L1154-11157
Node 16 L1160-L1163 L1164-L1167
Node 17 L1170-L1173 L1174-L1177
Node 18 L1180-L1183 L1184-.1187
Node 19 L1190-L1193 L1194-L.1197
Node 20 L1200-L1203 L1204-L1207
Node 21 L1210-L1213 L1214-11217
Node 22 L1220-L1223 L1224-1.1227
Node 23 L1230-L1233 L1234-L.1237
Node 24 L1240-L1243 L1244-1.1247
Node 25 L1250-L1253 L1254-.1257
Node 26 L1260-L.1263 L1264-L1267
Node 27 L1270-L1273 L1274-L1277
Node 28 L1280-L1283 L1284-.1287
Node 29 L1290-L.1293 L1294-L.1297
Node 30 L1300-L1303 L1304-L1307
Node 31 L1310-L1313 L1314-.1317
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Operand Allocation Numbers for Data Link Master Station

Allocation Number

Slave Station Number Transmit Data Receive Data Data Link
to Slave Station from Slave Station Communication Error
Slave Station 1 D7000-D7009 D7010-D7019 D8400
Slave Station 2 D7020-D7029 D7030-D7039 D8401
Slave Station 3 D7040-D7049 D7050-D7059 D8402
Slave Station 4 D7060-D7069 D7070-D7079 D8403
Slave Station 5 D7080-D7089 D7090-D7099 D8404
Slave Station 6 D7100-D7109 D7110-D7119 D8405
Slave Station 7 D7120-D7129 D7130-D7139 D8406
Slave Station 8 D7140-D7149 D7150-D7159 D8407
Slave Station 9 D7160-D7169 D7170-D7179 D8408
Slave Station 10 D7180-D7189 D7190-D7199 D8409
Slave Station 11 D7200-D7209 D7210-D7219 D8410
Slave Station 12 D7220-D7229 D7230-D7239 D8411
Slave Station 13 D7240-D7249 D7250-D7259 D8412
Slave Station 14 D7260-D7269 D7270-D7279 D8413
Slave Station 15 D7280-D7289 D7290-D7299 D8414
Slave Station 16 D7300-D7309 D7310-D7319 D8415
Slave Station 17 D7320-D7329 D7330-D7339 D8416
Slave Station 18 D7340-D7349 D7350-D7359 D8417
Slave Station 19 D7360-D7369 D7370-D7379 D8418
Slave Station 20 D7380-D7389 D7390-D7399 D8419
Slave Station 21 D7400-D7409 D7410-D7419 D8420
Slave Station 22 D7420-D7429 D7430-D7439 D8421
Slave Station 23 D7440-D7449 D7450-D7459 D8422
Slave Station 24 D7460-D7469 D7470-D7479 D8423
Slave Station 25 D7480-D7489 D7490-D7499 D8424
Slave Station 26 D7500-D7509 D7510-D7519 D8425
Slave Station 27 D7520-D7529 D7530-D7539 D8426
Slave Station 28 D7540-D7549 D7550-D7559 D8427
Slave Station 29 D7560-D7569 D7570-D7579 D8428
Slave Station 30 D7580-D7589 D7590-D7599 D8429
Slave Station 31 D7600-D7609 D7610-D7619 D8430

Note: When any slave stations are not connected, master station data registers which are assigned to the vacant slave sta-
tions can be used as ordinary data registers.

Operand Allocation Numbers for Data Link Slave Station

Allocation Number

Data Transmit Data Receive Data Data Link
to Master Station from Master Station Communication Error
Slave Station Data D7000-D7009 D7010-D7019 D8400

Note: Slave station data registers D7020 through D7619 and D8401 through D8430 can be used as ordinary data regis-

ters.
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6: ALLOCATION NUMBERS

Special Internal Relay Allocation Numbers

Special internal relays M8000 through M8117 are read/write internal relays used for controlling the CPU operation and
communication. Special internal relays M8120 through M 8237 are read-only internal relays primarily used for indicating
the CPU statuses. All specid internal relays cannot be used as destinations of advanced instructions.

Special Internal Relays (Read/Write)

All\:afnati?n Description CPU Stopped | Power OFF
M8000 Start Control Maintained Maintained
M8001 1-sec Clock Reset Cleared Cleared
M8002 All Outputs OFF Cleared Cleared
M8003 Carry (Cy) or Borrow (Bw) Cleared Cleared
M8004 User Program Execution Error Cleared Cleared
M8005 Data Link Communication Error Maintained Cleared
M8006 Data Link Communication Prohibit Flag (Master Station) Maintained Maintained
MBOOT | D22 Lok Communication Stop Fag (Sive Staion) Cleared | Cleared
M8010 High-speed Counter Comparison Output Reset Cleared Cleared
M8011 Maintain Outputs While CPU Stopped Maintained Cleared
M8012 SFR(N) Shifting Flag Maintained Maintained
M8013 — Reserved — — —
M8014 Write Communication Command Execution at Receive Completion Maintained Maintained

M8015-M8017 — Reserved — — —
M8020 Calendar/Clock Data Write Flag Maintained Cleared
M8021 Clock Data Adjust Flag Maintained Cleared
M8022 User Communication Receive Instruction Cancel Flag (RS232C Port 1) Cleared Cleared
M8023 User Communication Receive Instruction Cancel Flag (RS232C Port 2) Cleared Cleared

M8024-M8027 — Reserved — — —
M8030 INTERBUS Master Initialize Maintained Cleared

M8031-M8035 — Reserved — — —
M8036 INTERBUS Master Bus NG (read only) Maintained Cleared
M8037 INTERBUS Master Peripheral Fault (read only) Maintained Cleared
M8040 INTERBUS Master Error (read only) Cleared Cleared
M8041 INTERBUS Master Error (read only) Cleared Cleared

M8042-M8047 — Reserved — — —
M8050 RS232C Port 1 Modem Mode (Originate): Initialization String Start Maintained Maintained
M8051 RS232C Port 1 Modem Mode (Originate): ATZ Start Maintained Maintained
M8052 RS232C Port 1 Modem Mode (Originate): Dialing Start Maintained Maintained
M8053 RS232C Port 1 Modem Mode (Disconnect): Disconnect Line Start Maintained Maintained
M8054 RS232C Port 1 Modem Mode (General Command): AT Command Start Maintained Maintained
M8055 RS232C Port 1 Modem Mode (Answer): Initialization String Start Maintained Maintained
M8056 RS232C Port 1 Modem Mode (Answer): ATZ Start Maintained Maintained
M8057 RS232C Port 1 Modem Mode AT Command Execution Maintained Cleared
M8060 RS232C Port 1 Modem Mode (Originate): Initialization String Completion Maintained Cleared
M8061 RS232C Port 1 Modem Mode (Originate): ATZ Completion Maintained Cleared
M8062 RS232C Port 1 Modem Mode (Originate): Dialing Completion Maintained Cleared
M8063 RS232C Port 1 Modem Mode (Disconnect): Disconnect Line Completion Maintained Cleared
M8064 RS232C Port 1 Modem Mode (General Command): AT Command Completion Maintained Cleared
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All\}zcmag(iec;n Description CPU Stopped | Power OFF
M8065 RS232C Port 1 Modem Mode (Answer): Initialization String Completion Maintained Cleared
M8066 RS232C Port 1 Modem Mode (Answer): ATZ Completion Maintained Cleared
M8067 RS232C Port 1 Modem Mode Operational State Maintained Cleared
M8070 RS232C Port 1 Modem Mode (Originate): Initialization String Failure Maintained Cleared
M8071 RS232C Port 1 Modem Mode (Originate): ATZ Failure Maintained Cleared
M8072 RS232C Port 1 Modem Mode (Originate): Dialing Failure Maintained Cleared
M8073 RS232C Port 1 Modem Mode (Disconnect): Disconnect Line Failure Maintained Cleared
M8074 RS232C Port 1 Modem Mode (General Command): AT Command Failure Maintained Cleared
M8075 RS232C Port 1 Modem Mode (Answer): Initialization String Failure Maintained Cleared
M8076 RS232C Port 1 Modem Mode (Answer): ATZ Failure Maintained Cleared
M8077 RS232C Port 1 Modem Mode Line Connection Status Maintained Cleared
M8080 RS232C Port 2 Modem Mode (Originate): Initialization String Start Maintained Maintained
M8081 RS232C Port 2 Modem Mode (Originate): ATZ Start Maintained Maintained
M8082 RS232C Port 2 Modem Mode (Originate): Dialing Start Maintained Maintained
M8083 RS232C Port 2 Modem Mode (Disconnect): Disconnect Line Start Maintained Maintained
M8084 RS232C Port 2 Modem Mode (General Command): AT Command Start Maintained Maintained
M8085 RS232C Port 2 Modem Mode (Answer): Initialization String Start Maintained Maintained
M8086 RS232C Port 2 Modem Mode (Answer): ATZ Start Maintained Maintained
M8087 RS232C Port 2 Modem Mode AT Command Execution Maintained Cleared
M8090 RS232C Port 2 Modem Mode (Originate): Initialization String Completion Maintained Cleared
M8091 RS232C Port 2 Modem Mode (Originate): ATZ Completion Maintained Cleared
M8092 RS232C Port 2 Modem Mode (Originate): Dialing Completion Maintained Cleared
M8093 RS232C Port 2 Modem Mode (Disconnect): Disconnect Line Completion Maintained Cleared
M8094 RS232C Port 2 Modem Mode (General Command): AT Command Completion Maintained Cleared
M8095 RS232C Port 2 Modem Mode (Answer): Initialization String Completion Maintained Cleared
M8096 RS232C Port 2 Modem Mode (Answer): ATZ Completion Maintained Cleared
M8097 RS232C Port 2 Modem Mode Operational State Maintained Cleared
M8100 RS232C Port 2 Modem Mode (Originate): Initialization String Failure Maintained Cleared
M8101 RS232C Port 2 Modem Mode (Originate): ATZ Failure Maintained Cleared
M8102 RS232C Port 2 Modem Mode (Originate): Dialing Failure Maintained Cleared
M8103 RS232C Port 2 Modem Mode (Disconnect): Disconnect Line Failure Maintained Cleared
M8104 RS232C Port 2 Modem Mode (General Command): AT Command Failure Maintained Cleared
M8105 RS232C Port 2 Modem Mode (Answer): Initialization String Failure Maintained Cleared
M8106 RS232C Port 2 Modem Mode (Answer): ATZ Failure Maintained Cleared
M8107 RS232C Port 2 Modem Mode Line Connection Status Maintained Cleared

M8110-M8117 — Reserved — — —
Special Internal Relays (Read Only)
A“ocation Description CPU Stopped | Power OFF
umber
M8120 Initialize Pulse Cleared Cleared
M8121 1-sec Clock Operating Cleared
M8122 100-msec Clock Operating Cleared
M8123 10-msec Clock Operating Cleared
M8124 Timer/Counter Preset Value Changed Maintained Maintained
OPENNET CONTROLLER USER’S MANUAL 6-7
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All\llﬁrcnal;ciec;n Description CPU Stopped | Power OFF
M8125 In-operation Output Cleared Cleared
M8126-M8127 — Reserved — — —
M8130 High-speed Counter Up/Down Status Maintained Cleared
M8131 High-speed Counter Comparison ON Status (ON for 1 scan) Maintained Cleared
M8132 High-speed Counter Current Value Zero-clear (ON for 1 scan) Maintained Cleared
M8133 High-speed Counter Current Value Overflow (ON for 1 scan) Maintained Cleared
M8134 High-speed Counter Current Value Underflow (ON for 1 scan) Maintained Cleared
M8135 High-speed Counter Comparison Output Status Maintained Cleared
M8136-M8137 — Reserved — — —
M8140 Data Link (Separate Refresh) Slave Station 1 Comm. Completion Relay Operating Cleared
M8141 Data Link (Separate Refresh) Slave Station 2 Comm. Completion Relay Operating Cleared
M8142 Data Link (Separate Refresh) Slave Station 3 Comm. Completion Relay Operating Cleared
M8143 Data Link (Separate Refresh) Slave Station 4 Comm. Completion Relay Operating Cleared
M8144 Data Link (Separate Refresh) Slave Station 5 Comm. Completion Relay Operating Cleared
M8145 Data Link (Separate Refresh) Slave Station 6 Comm. Completion Relay Operating Cleared
M8146 Data Link (Separate Refresh) Slave Station 7 Comm. Completion Relay Operating Cleared
M8147 Data Link (Separate Refresh) Slave Station 8 Comm. Completion Relay Operating Cleared
M8150 Data Link (Separate Refresh) Slave Station 9 Comm. Completion Relay Operating Cleared
M8151 Data Link (Separate Refresh) Slave Station 10 Comm. Completion Relay Operating Cleared
M8152 Data Link (Separate Refresh) Slave Station 11 Comm. Completion Relay Operating Cleared
M8153 Data Link (Separate Refresh) Slave Station 12 Comm. Completion Relay Operating Cleared
M8154 Data Link (Separate Refresh) Slave Station 13 Comm. Completion Relay Operating Cleared
M8155 Data Link (Separate Refresh) Slave Station 14 Comm. Completion Relay Operating Cleared
M8156 Data Link (Separate Refresh) Slave Station 15 Comm. Completion Relay Operating Cleared
M8157 Data Link (Separate Refresh) Slave Station 16 Comm. Completion Relay Operating Cleared
M8160 Data Link (Separate Refresh) Slave Station 17 Comm. Completion Relay Operating Cleared
M8161 Data Link (Separate Refresh) Slave Station 18 Comm. Completion Relay Operating Cleared
M8162 Data Link (Separate Refresh) Slave Station 19 Comm. Completion Relay Operating Cleared
M8163 Data Link (Separate Refresh) Slave Station 20 Comm. Completion Relay Operating Cleared
M8164 Data Link (Separate Refresh) Slave Station 21 Comm. Completion Relay Operating Cleared
M8165 Data Link (Separate Refresh) Slave Station 22 Comm. Completion Relay Operating Cleared
M8166 Data Link (Separate Refresh) Slave Station 23 Comm. Completion Relay Operating Cleared
M8167 Data Link (Separate Refresh) Slave Station 24 Comm. Completion Relay Operating Cleared
M8170 Data Link (Separate Refresh) Slave Station 25 Comm. Completion Relay Operating Cleared
M8171 Data Link (Separate Refresh) Slave Station 26 Comm. Completion Relay Operating Cleared
M8172 Data Link (Separate Refresh) Slave Station 27 Comm. Completion Relay Operating Cleared
M8173 Data Link (Separate Refresh) Slave Station 28 Comm. Completion Relay Operating Cleared
M8174 Data Link (Separate Refresh) Slave Station 29 Comm. Completion Relay Operating Cleared
M8175 Data Link (Separate Refresh) Slave Station 30 Comm. Completion Relay Operating Cleared
M8176 Data Link (Separate Refresh) Slave Station 31 Comm. Completion Relay Operating Cleared
M8177 Data Link All Slave Station Communication Completion Relay Operating Cleared

M8180-M8237

— Reserved —
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M8000 Start Control

M 8000 indicates the operating status of the OpenNet Controller. The OpenNet Controller stops operation when M8000 is
turned off while the CPU isrunning. M8000 can be turned on or off using the WindLDR Online menu. When a stop or reset
input is designated, M8000 must remain on to control the CPU operation using the stop or reset input. For the start and
stop operation, see page 4-2.

M8000 maintains its status when the CPU is powered down. When the data to be maintained during power failureis bro-
ken after the CPU has been off for a period longer than the battery backup duration, the CPU restarts operation or not as
selected in Function Area Settings > Run/Stop > Run/Stop Selection at Memory Backup Error. See page 5-2.

M8001 1-sec Clock Reset
While M8001 is on, M8121 (1-sec clock) is turned off.

M8002 All Outputs OFF

When M8002 is turned on, all outputs (QO through Q597) go off until M8002 is turned off. Self-maintained circuits using
outputs also go off and are not restored when M8002 is turned off.

M8003 Carry (Cy) and Borrow (Bw)
When a carry or borrow results from executing an addition or subtraction instruction, M8003 turns on. M8003 is also used
for the hit shift and rotate instructions. See pages 11-2 and 13-1.

M8004 User Program Execution Error
When an error occurs while executing auser program, M8004 turns on. The cause of the user program execution error can
be checked using Online > Monitor > PLC Status> Error Status> Details. See page 27-6.

M8005 Data Link Communication Error

When an error occurs during communication in the data link system, M8005 turns on. The M8005 status is maintained
when the error is cleared and remains on until M8005 is reset using WindLDR or until the CPU is turned off. The cause of
the data link communication error can be checked using Online > Monitor > PLC Status > Error Status> Details. See
page 21-4.

M8006 Data Link Communication Prohibit Flag (Master Station)
When M8006 at the master station isturned on in the data link system, data link communication is stopped. The M8006
status is maintained when the CPU is turned off and remains on until M8006 is reset using WindLDR.
M8007 Data Link Communication Initialize Flag (Master Station)
Data Link Communication Stop Flag (Slave Station)
M8007 has a different function at the master or slave station of the data link communication system.

Master station: Data link communication initialize flag

When M 8007 at the master station isturned on during operation, the link configuration is checked to initialize the datalink
system. When adave station is powered up after the master station, turn M8007 on to initialize the data link system. After
adatalink setup is changed, M8007 must also be turned on to ensure correct communication.

Slave station: Data link communication stop flag
When a dave station does not receive communication data from the master station for 10 sec or more in the datalink sys-

tem, M8007 turns on. When the slave station receives correct communication data, M8007 turns off.
M8010 High-speed Counter Comparison Output Reset
When M8010 is turned on, the high-speed counter comparison output is turned off. See page 5-10.

M8011 Maintain Outputs While CPU Stopped

Outputs are normally turned off when the CPU is stopped. M8011 is used to maintain the output statuses when the CPU is
stopped. When the CPU is stopped with M8011 turned on, the output ON/OFF statuses are maintained. When the CPU
restarts, M8011 is turned off automatically.

IIEI: OPENNET CONTROLLER USER’S MANUAL 6-9



6: ALLOCATION NUMBERS

M8012 SFR(N) Shifting Flag

When power failure occurs while data shift isin progress in a shift register, M8012 isturned on. If M8012 is on when the
CPU ispowered up again, the datain keep-designated shift registers may be broken and cannot be used to continue correct
data shifting. To prevent continuation of incorrect data shifting at startup, include M8012 in the user program to prevent
program execution. If a shift register is not designated as a keep type, the shift register datais cleared when power is
restored.

M8014 Write Communication Command Execution at Receive Completion

When M8014 is off while maintenance protocol communication isin progress, incoming write commands are executed at
the END processing of a user program and the data is written into the CPU. When M8014 is on, write commands are exe-
cuted immediately when the receive completion flag of a user communication RXD instruction is turned on, without wait-
ing for the END processing. M8014 is valid for all communication ports; RS232C port 1 and port 2, and RS485. When an
IDEC's HG series operator interface is linked to the OpenNet Controller, use the OpenNet Controller with M8014 set on.
M8020 Calendar/Clock Data Write Flag
When M 8020 is turned on, datain data registers D8015 through D8021 (calendar/clock preset data) are set to the internal
clock of the CPU. See page 15-7.
M8021 Clock Data Adjust Flag

When M8021 is turned on, the clock is adjusted with respect to seconds. If seconds are between 0 and 29 for current time,
adjustment for seconds will be set to 0 and minutes remain the same. If seconds are between 30 and 59 for current time,
adjustment for seconds will be set to 0 and minutes are incremented one. See page 15-8.

M8022 User Communication Receive Instruction Cancel Flag (RS232C Port 1)
When M8022 isturned on, all RXD1 instructions ready for receiving user communication through RS232C port 1 are dis-
abled.

M8023 User Communication Receive Instruction Cancel Flag (RS232C Port 2)
When M8023 isturned on, all RXD2 instructions ready for receiving user communication through RS232C port 2 are dis-
abled.

M8030 INTERBUS Master Initialize
When M 8030 is turned on, the INTERBUS master isinitialized. See page 24-11.

M8036 INTERBUS Master Bus NG
When the INTERBUS master detects a BUS NG, M8036 is turned on. See page 24-11.

M8037 INTERBUS Master Peripheral Fault
When the INTERBUS master detects a peripheral fault, M8037 is turned on. See page 24-11.

M8040 INTERBUS Master Error
When acritical error isfound in the INTERBUS master hardware/software, M8040 or M8041 is turned on, depending on
error contents, and the master module isinitialized. See page 24-11.

M8041 INTERBUS Master Error

When acritical error isfound in the INTERBUS master hardware/software, M8040 or M8041 is turned on, depending on
error contents, and the master module isinitialized. See page 24-11.

. < 1 scan time
M8120 Initialize Pulse

M8120
When the CPU starts operation, M8120 turns on for a period of one scan.
L—— Start

M8121 1-sec Clock 500 msec—\ /—500 msec

While M8001 is off, M8121 generates clock pulsesin 1-sec incre-

ments, with aduty ratio of 1:1 (500 msec on and 500 msec off). M8121 | | |

le—1 sec—
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M8122 100-msec Clock

M8122 always generates clock pulsesin 100-msec increments,
whether M8001 is on or off, with aduty ratio of 1:1 (50 msec on
and 50 msec off).

M8123 10-msec Clock

M8123 always generates clock pulsesin 10-msec increments,
whether M8001 is on or off, with aduty ratio of 1:1 (5 msec on
and 5 msec off).

M8124 Timer/Counter Preset Value Changed

50 msec

<\ ’,

50 msec

M8122

5 msec

=100 msec >

PR I N

5 msec

M8123

«—10 msec—»

When timer or counter preset values are changed in the CPU module RAM, M8124 turns on. When a user program is

transferred to the CPU from WindLDR or when the changed timer/counter preset value is cleared, M8124 turns off.

M8125 In-operation Output
M8125 remains on while the CPU is running.
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Special Data Registers
Special Data Register Allocation Numbers

Allocation

Number Description Updated See Page
D8000 System Setup ID (Quantity of Inputs) When 170 initialized

D8001 System Setup ID (Quantity of Outputs) When 170 initialized

D8002 System Setup ID (Quantity of Functional Modules) When 170 initialized

D8003 System Setup ID (Data Link Usage) — 1: Yes, O: No When 1/0 initialized

D8004 System Setup ID (INTERBUS Master Usage) — 1: Yes, 0: No When 170 initialized

D8005 General Error Code When error occurred 27-3
D8006 User Program Execution Error Code When error occurred 276
D8007 User Program Execution Error Address When error occurred 276
D8008 Year (Current Data)  Read only Every 100 msec 15-7
D8009 Month (Current Data)  Read only Every 100 msec 15-7
D8010 Day (Current Data)  Read only Every 100 msec 15-7
D8011 Day of Week (Current Data) Read only Every 100 msec 15-7
D8012 Hour (Current Data)  Read only Every 100 msec 15-7
D8013 Minute (Current Data)  Read only Every 100 msec 15-7
D8014 Second (Current Data)  Read only Every 100 msec 15-7
D8015 Year (New Data) Write only 15-7
D8016 Month (New Data) Write only 15-7
D8017 Day (New Data) Write only 15-7
D8018 Day of Week (New Data) Write only 15-7
D8019 Hour (New Data) Write only 15-7
D8020 Minute (New Data) Write only 15-7
D8021 Second (New Data) Write only 15-7
D8022 Constant Scan Time Preset Value 5-20
D8023 Scan Time  (Current Value) Every scan 5-20
D8024 Scan Time  (Maximum Value) At occurrence 5-20
D8025 Scan Time  (Minimum Value) At occurrence 5-20
D8026 Communication Selector Switch Value (0 through 7) Power-up

D8027 Communication Device Number (O through 31) Power-up

D8028 Internal System Program Version Power-up

D8029 External System Program Version Power-up

D8030 Protect Transistor Output Error (1st) — 1: Error, O: No error When error occurred 2-20
D8031 Protect Transistor Output Error (2nd) — 1: Error, O: No error When error occurred 2-20
D8032 Protect Transistor Output Error (3rd) — 1: Error, O: No error When error occurred 2-20
D8033 Protect Transistor Output Error (4th) — 1: Error, O: No error When error occurred 2-20
D8034 Protect Transistor Output Error (5th) — 1: Error, O: No error When error occurred 2-20
D8035 Protect Transistor Output Error (6th) — 1: Error, O: No error When error occurred 2-20
D8036 Protect Transistor Output Error (7th) — 1: Error, O: No error When error occurred 2-20

D8037-D8039

— Reserved —

D8040 Advanced Instruction Error Address 1 At advanced inst. error
D8041 Advanced Instruction Error Address 2 At advanced inst. error
D8042 Advanced Instruction Error Address 3 At advanced inst. error
D8043 Advanced Instruction Error Address 4 At advanced inst. error
D8044 Advanced Instruction Error Address 5 At advanced inst. error

6-12
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Special Data Registers for High-speed Counter

A’I\:Ercnat;c(ign Description Updated See Page
D8045 High-speed Counter Current Value Every scan 5-10
D8046 High-speed Counter Reset Value 5-10
D8047 High-speed Counter Preset Value 5-10

D8048-D8049 — Reserved — — —
Special Data Registers for INTERBUS

All\llﬁﬁqa;'e?n Description Updated See Page
D8050 INTERBUS (Node 0) Logical Device No. When initialized 24-6
D8051 INTERBUS (Node 0) Length Code When initialized 24-6
D8052 INTERBUS (Node 0) ID Code When initialized 24-6
D8053 INTERBUS (Node 0) Device Level When initialized 24-6
D8054 INTERBUS (Node 1) Logical Device No. When initialized 24-6
D8055 INTERBUS (Node 1) Length Code When initialized 24-6
D8056 INTERBUS (Node 1) ID Code When initialized 24-6
D8057 INTERBUS (Node 1) Device Level When initialized 24-6
D8058 INTERBUS (Node 2) Logical Device No. When initialized 24-6
D8059 INTERBUS (Node 2) Length Code When initialized 24-6
D8060 INTERBUS (Node 2) ID Code When initialized 24-6
D8061 INTERBUS (Node 2) Device Level When initialized 24-6
D8062 INTERBUS (Node 3) Logical Device No. When initialized 24-6
D8063 INTERBUS (Node 3) Length Code When initialized 24-6
D8064 INTERBUS (Node 3) ID Code When initialized 24-6
D8065 INTERBUS (Node 3) Device Level When initialized 24-6
D8066 INTERBUS (Node 4) Logical Device No. When initialized 24-6
D8067 INTERBUS (Node 4) Length Code When initialized 24-6
D8068 INTERBUS (Node 4) ID Code When initialized 24-6
D8069 INTERBUS (Node 4) Device Level When initialized 24-6
D8070 INTERBUS (Node 5) Logical Device No. When initialized 24-6
D8071 INTERBUS (Node 5) Length Code When initialized 24-6
D8072 INTERBUS (Node 5) ID Code When initialized 24-6
D8073 INTERBUS (Node 5) Device Level When initialized 24-6
D8074 INTERBUS (Node 6) Logical Device No. When initialized 24-6
D8075 INTERBUS (Node 6) Length Code When initialized 246
D8076 INTERBUS (Node 6) ID Code When initialized 24-6
D8077 INTERBUS (Node 6) Device Level When initialized 246
D8078 INTERBUS (Node 7) Logical Device No. When initialized 24-6
D8079 INTERBUS (Node 7) Length Code When initialized 24-6
D8080 INTERBUS (Node 7) ID Code When initialized 24-6
D8081 INTERBUS (Node 7) Device Level When initialized 246
D8082 INTERBUS (Node 8) Logical Device No. When initialized 24-6
D8083 INTERBUS (Node 8) Length Code When initialized 24-6
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A:\:a;:nagie(;n Description Updated See Page
D8084 INTERBUS (Node 8) ID Code When initialized 246
D8085 INTERBUS (Node 8) Device Level When initialized 24-6
D8086 INTERBUS (Node 9) Logical Device No. When initialized 24-6
D8087 INTERBUS (Node 9) Length Code When initialized 24-6
D8088 INTERBUS (Node 9) ID Code When initialized 24-6
D8089 INTERBUS (Node 9) Device Level When initialized 24-6
D8090 INTERBUS (Node 10) Logical Device No. When initialized 246
D8091 INTERBUS (Node 10) Length Code When initialized 24-6
D8092 INTERBUS (Node 10) ID Code When initialized 246
D8093 INTERBUS (Node 10) Device Level When initialized 24-6
D809%4 INTERBUS (Node 11) Logical Device No. When initialized 246
D8095 INTERBUS (Node 11) Length Code When initialized 24-6
D8096 INTERBUS (Node 11) ID Code When initialized 246
D8097 INTERBUS (Node 11) Device Level When initialized 24-6
D8098 INTERBUS (Node 12) Logical Device No. When initialized 246
D8099 INTERBUS (Node 12) Length Code When initialized 24-6
D8100 INTERBUS (Node 12) ID Code When initialized 246
D8101 INTERBUS (Node 12) Device Level When initialized 24-6
D8102 INTERBUS (Node 13) Logical Device No. When initialized 246
D8103 INTERBUS (Node 13) Length Code When initialized 24-6
D8104 INTERBUS (Node 13) ID Code When initialized 246
D8105 INTERBUS (Node 13) Device Level When initialized 24-6
D8106 INTERBUS (Node 14) Logical Device No. When initialized 246
D8107 INTERBUS (Node 14) Length Code When initialized 246
D8108 INTERBUS (Node 14) ID Code When initialized 246
D8109 INTERBUS (Node 14) Device Level When initialized 24-6
D8110 INTERBUS (Node 15) Logical Device No. When initialized 246
D8111 INTERBUS (Node 15) Length Code When initialized 246
D8112 INTERBUS (Node 15) ID Code When initialized 246
D8113 INTERBUS (Node 15) Device Level When initialized 24-6
D8114 INTERBUS (Node 16) Logical Device No. When initialized 246
D8115 INTERBUS (Node 16) Length Code When initialized 24-6
D8116 INTERBUS (Node 16) ID Code When initialized 246
D8117 INTERBUS (Node 16) Device Level When initialized 24-6
D8118 INTERBUS (Node 17) Logical Device No. When initialized 246
D8119 INTERBUS (Node 17) Length Code When initialized 24-6
D8120 INTERBUS (Node 17) ID Code When initialized 246
D8121 INTERBUS (Node 17) Device Level When initialized 24-6
D8122 INTERBUS (Node 18) Logical Device No. When initialized 246
D8123 INTERBUS (Node 18) Length Code When initialized 24-6
D8124 INTERBUS (Node 18) ID Code When initialized 246
D8125 INTERBUS (Node 18) Device Level When initialized 24-6
D8126 INTERBUS (Node 19) Logical Device No. When initialized 246
D8127 INTERBUS (Node 19) Length Code When initialized 24-6
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A,'\:E;a;ie?n Description Updated See Page
D8128 INTERBUS (Node 19) ID Code When initialized 24-6
D8129 INTERBUS (Node 19) Device Level When initialized 24-6
D8130 INTERBUS (Node 20) Logical Device No. When initialized 24-6
D8131 INTERBUS (Node 20) Length Code When initialized 24-6
D8132 INTERBUS (Node 20) ID Code When initialized 246
D8133 INTERBUS (Node 20) Device Level When initialized 24-6
D8134 INTERBUS (Node 21) Logical Device No. When initialized 24-6
D8135 INTERBUS (Node 21) Length Code When initialized 24-6
D8136 INTERBUS (Node 21) ID Code When initialized 246
D8137 INTERBUS (Node 21) Device Level When initialized 24-6
D8138 INTERBUS (Node 22) Logical Device No. When initialized 246
D8139 INTERBUS (Node 22) Length Code When initialized 24-6
D8140 INTERBUS (Node 22) ID Code When initialized 246
D8141 INTERBUS (Node 22) Device Level When initialized 24-6
D8142 INTERBUS (Node 23) Logical Device No. When initialized 24-6
D8143 INTERBUS (Node 23) Length Code When initialized 24-6
D8144 INTERBUS (Node 23) ID Code When initialized 246
D8145 INTERBUS (Node 23) Device Level When initialized 24-6
D8146 INTERBUS (Node 24) Logical Device No. When initialized 246
D8147 INTERBUS (Node 24) Length Code When initialized 24-6
D8148 INTERBUS (Node 24) ID Code When initialized 246
D8149 INTERBUS (Node 24) Device Level When initialized 24-6
D8150 INTERBUS (Node 25) Logical Device No. When initialized 24-6
D8151 INTERBUS (Node 25) Length Code When initialized 24-6
D8152 INTERBUS (Node 25) ID Code When initialized 246
D8153 INTERBUS (Node 25) Device Level When initialized 24-6
D8154 INTERBUS (Node 26) Logical Device No. When initialized 246
D8155 INTERBUS (Node 26) Length Code When initialized 24-6
D8156 INTERBUS (Node 26) ID Code When initialized 246
D8157 INTERBUS (Node 26) Device Level When initialized 24-6
D8158 INTERBUS (Node 27) Logical Device No. When initialized 246
D8159 INTERBUS (Node 27) Length Code When initialized 24-6
D8160 INTERBUS (Node 27) ID Code When initialized 24-6
D8161 INTERBUS (Node 27) Device Level When initialized 24-6
D8162 INTERBUS (Node 28) Logical Device No. When initialized 246
D8163 INTERBUS (Node 28) Length Code When initialized 24-6
D8164 INTERBUS (Node 28) ID Code When initialized 246
D8165 INTERBUS (Node 28) Device Level When initialized 24-6
D8166 INTERBUS (Node 29) Logical Device No. When initialized 246
D8167 INTERBUS (Node 29) Length Code When initialized 24-6
D8168 INTERBUS (Node 29) ID Code When initialized 246
D8169 INTERBUS (Node 29) Device Level When initialized 24-6
D8170 INTERBUS (Node 30) Logical Device No. When initialized 246
D8171 INTERBUS (Node 30) Length Code When initialized 24-6
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6-16

A’I\E;:na;iec;n Description Updated See Page
D8172 INTERBUS (Node 30) ID Code When initialized 246
D8173 INTERBUS (Node 30) Device Level When initialized 24-6
D8174 INTERBUS (Node 31) Logical Device No. When initialized 246
D8175 INTERBUS (Node 31) Length Code When initialized 24-6
D8176 INTERBUS (Node 31) ID Code When initialized 246
D8177 INTERBUS (Node 31) Device Level When initialized 24-6
D8178 INTERBUS Master System Error Information When initialized 24-10
D8179 INTERBUS Master Status Transition Number When accessed 24-10
D8180 INTERBUS Master Acknowledge Code When accessed 24-10
D8181 INTERBUS Master Additional Error Information When accessed 24-10
D8182 INTERBUS Master Error Code When accessed 24-10
D8183 INTERBUS Master Error Location When accessed 24-10

D8184-D8199 — Reserved — — —
Special Data Registers for Modem Mode

Ayl\:afna;;n Description Updated See Page
D8200 Port 1 RS232C Port Communication Mode Selection Every scan 233
D8201 Port 1 Modem Initialization String Selection Every scan 233
D8202 — Reserved — — —
D8203 Port 1 On-line Mode Protocol Selection When sending/receiving data 233
D8204 Port 1 Control Signal Status Every scan 17-27
D8205 Port 1 DSR Input Control Signal Option When sending/receiving data 17-28
D8206 Port 1 DTR Output Control Signal Option When sending/receiving data 17-29
D8207 Port 1 RTS Output Control Signal Option When sending/receiving data 17-29
D8208 — Reserved — — —
D8209 Port 1 Retry Cycles At retry 233
D8210 Port 1 Retry Interval Every scan during retry 233
D8211 Port 1 Modem Mode Status At status transition 233

D8212-D8214 — Reserved — — —
D8215-D8229 | Port 1 AT Command Result Code When returning result code 233
D8230-D8244 | Port 1 AT Command String When sending AT command 233
D8245-D8269 | Port 1 Initialization String When sending init. string 23-3
D8270-D8299 | Port 1 Telephone Number When dialing 233
D8300 Port 2 RS232C Port Communication Mode Selection Every scan 233
D8301 Port 2 Modem Initialization String Selection Every scan 233
D8302 — Reserved — — —
D8303 Port 2 On-line Mode Protocol Selection When sending/receiving data 233
D8304 Port 2 Control Signal Status Every scan 17-27
D8305 Port 2 DSR Input Control Signal Option When sending/receiving data 17-28
D8306 Port 2 DTR Output Control Signal Option When sending/receiving data 17-29
D8307 Port 2 RTS Output Control Signal Option When sending/receiving data 17-29
D8308 — Reserved — —
D8309 Port 2 Retry Cycles At retry 233
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A,'\:E;a;ie?n Description Updated See Page
D8310 Port 2 Retry Interval Every scan during retry 23-3
D8311 Port 2 Modem Mode Status At status transition 233

D8312-D8314 — Reserved — — —

D8315-D8329 | Port 2 AT Command Result Code When returning result code 233

D8330-D8344 | Port 2 AT Command String When sending AT command 233

D8345-D8369 | Port 2 Initialization String When sending init. string 233

D8370-D8399 | Port 2 Telephone Number When dialing 233
Special Data Registers for Data Link Master/Slave Stations

A“E;agéc;n Description Updated See Page
D400 | G000 tation | Commnication Ertor (at Slave Staton) | When erroroceurred | 214
D8401 Slave Station 2 Communication Error (at Master Station) When error occurred 214
D8402 Slave Station 3 ~ Communication Error (at Master Station) When error occurred 21-4
D8403 Slave Station 4  Communication Error (at Master Station) When error occurred 214
D8404 Slave Station 5 Communication Error (at Master Station) When error occurred 21-4
D8405 Slave Station 6 Communication Error (at Master Station) When error occurred 214
D8406 Slave Station 7 Communication Error (at Master Station) When error occurred 21-4
D8407 Slave Station 8  Communication Error (at Master Station) When error occurred 214
D8408 Slave Station 9  Communication Error (at Master Station) When error occurred 21-4
D8409 Slave Station 10 Communication Error (at Master Station) When error occurred 214
D8410 Slave Station 11 Communication Error (at Master Station) When error occurred 21-4
D8411 Slave Station 12 Communication Error (at Master Station) When error occurred 214
D8412 Slave Station 13 Communication Error (at Master Station) When error occurred 21-4
D8413 Slave Station 14 Communication Error (at Master Station) When error occurred 214
D8414 Slave Station 15 Communication Error (at Master Station) When error occurred 214
D8415 Slave Station 16 Communication Error (at Master Station) When error occurred 214
D8416 Slave Station 17 Communication Error (at Master Station) When error occurred 214
D8417 Slave Station 18 Communication Error (at Master Station) When error occurred 214
D8418 Slave Station 19 Communication Error (at Master Station) When error occurred 214
D8419 Slave Station 20 Communication Error (at Master Station) When error occurred 214
D8420 Slave Station 21 Communication Error (at Master Station) When error occurred 214
D8421 Slave Station 22 Communication Error (at Master Station) When error occurred 21-4
D8422 Slave Station 23 Communication Error (at Master Station) When error occurred 214
D8423 Slave Station 24 Communication Error (at Master Station) When error occurred 21-4
D8424 Slave Station 25 Communication Error (at Master Station) When error occurred 214
D8425 Slave Station 26 Communication Error (at Master Station) When error occurred 214
D8426 Slave Station 27 Communication Error (at Master Station) When error occurred 214
D8427 Slave Station 28 Communication Error (at Master Station) When error occurred 214
D8428 Slave Station 29 Communication Error (at Master Station) When error occurred 214
D8429 Slave Station 30 Communication Error (at Master Station) When error occurred 214
D8430 Slave Station 31 Communication Error (at Master Station) When error occurred 214

D8431-D8999 — Reserved — — —
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Digital /0 Module Operands

Input and output humbers are automatically allocated to each digital 1/0 module in the order of increasing distance from

the CPU module. A maximum of 7 digital I/O or functional modules can be mounted with one CPU module without using
an expansion power supply module, so that a maximum of 224 1/0 points can be allocated in total. When using an expan-
sion power supply module, 15 modules can be mounted so that the 1/O numbers can be expanded up to 480 pointsin total.

I/0 Operand Numbers

Operand Without Expansion Power Supply Module When Using Expansion Power Supply Module
Input 10 through 1277 (224 points) 10 through 1597 (480 points)
Output QO through Q277 (224 points) QO through Q597 (480 points)
Example:
Slot No.: 1 2 3 4 5 6

OpenNet Input Output | Func- Output | Input Input

Controller Module | Module | tional Module | Module | Module
CPU Module Module
16-pt 32-pt 16-pt 16-pt 32-pt
Input Output Output | Input Input

The system setup shown above will have operand numbers allocated for each module as follows:

Slot No. Module Operand Numbers
1 Input Module 1 10 through 17, 110 through 117
2 Output Module 1 QO through Q7, Q10 through Q17, Q20 through Q27, Q30 through Q37
3 Functional Module L100 through L127
4 Output Module 2 Q40 through Q47, Q50 through Q57
5 Output Module 3 120 through 127, 130 through 137
6 Input Module 2 140 through 147, 150 through 157, 160 through 167, 170 through 177

Input and output modules may be grouped together for easy identification of 1/0 numbers. The I/O numbers are allocated
automatically starting with 10 and QO at the module nearest to the CPU module. When the 1/0 modules are rel ocated, the
[/0 numbers are renumbered automatically.

Thelocation of functional modules does not affect the 1/0 operand numbers.

Functional Module Operands

Functional modules are analog input, analog output, DeviceNet slave, and LONWORKS interface modules. A maximum of
7 functional modules can be mounted with one CPU module in a system setup of 15 modules at the maximum.

Operand numbers are automatically allocated to each functional module in the order of increasing distance from the CPU
module, starting with L100, L200, L 300 through L 700. The location of digital 1/O modules between CPU and functional
modul es does not affect the operand numbers for the functional modules.

Functional Module Operand Numbers

Allocation Number Description
L*00 through L*07 Data area Data used in each functional module, such as analog data
L*10 through L*17 Status area Status of each functional module
L*20 through L*27 Reserved area | Reserved for system program. Do not access this area.
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Example:
Slot No.: 1 2 3 4 5 6
OpenNet Func- Output | Func- Output | Func- Input
Controller | tional Module | tional Module | tional Module
CPU Module | Module 320t Module L6t Module 320t
P P P
OpenNet Analog Analog
Interface Output Output Output Input Input

The system setup shown above will have operand numbers allocated to each module as follows:

Slot No. Module Operand Numbers
Functional Module 1 L100 through L127
2 Output Module 1 QO through Q7, Q10 through Q17, Q20 through Q27, Q30 through Q37
3 Functional Module 2 L200 through L227
4 Output Module 2 Q40 through Q47, Q50 through Q57
5 Functional Module 3 L300 through L327
6 Input Module 1 10 through 17, 110 through 117, 120 through 127, 130 through 137

In the system setup shown above, the analog input modulein slot 5 useslink register L300 for channel 0 dataand L304 for
channel 4 data.

Bit Designation of Link Register

The following tableillustrates how to read and write link register bits primarily used for basic instructions and some
advanced instructions as bit operands.

Link Register Mapping for Functional Modules

Allocation Numbers
Functional Module Status Area Reserved Area
Data Area (Read Only) (Access Prohibited)

Functional Module 1 L0100-L0107 L0110-L0117 L0120-L0127
Functional Module 2 L0200-L0207 L0210-L0217 L0220-L0227
Functional Module 3 LO300-L0307 H L0310-L0317 L0320-L0327
Functional Module 4 L0400-L0407 L0410-L0417 L0420-L0427
Functional Module 5 LO500-LO507 L0510-L0517 LO520-L0527
Functional Module 6 L0600-L0607 L0610-L0617 L0620-L0627
Functional Module 7 LO700-LO707 LO710-LO717 LO720-LO727

Each functional module has eight channels of data areas. One channel consists of one link register which can process one-
word data, or 16 bits. Functional module data is addressed for bit operands in the following formula:

L0100.01

Bit No.: O through 15
Link Register No.: 100 through 727, 1000 through 1317

Example 1: Load link register L300, bit 10

’T{soo.lo Q12 \

Example 2: Set link register L304, bit 8

’_{IS L304.8 \
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/. BASIC INSTRUCTIONS

Introduction
This chapter describes programming of the basic instructions, available operands, and sample programs.

Basic Instruction List

Symbol Name Function Words
AND And Series connection of NO contact 2
AND LOD | And Load Series connection of circuit blocks 1
ANDN And Not Series connection of NC contact 2
BPP Bit Pop tReen‘:,g:)r;sriwe result of bit logical operation which was saved 1
BPS Bit Push Saves the result of bit logical operation temporarily 1
BRD Bit Read Eg;orlﬁythe result of bit logical operation which was saved tem- 1
CC= Counter Comparison (=) Equal to comparison of counter current value 3
CcC> Counter Comparison () Greater than or equal to comparison of counter current value 3
CDP Dual Pulse Reversible Counter Dual pulse reversible counter (O to 65535) 3
CNT Adding Counter Adding counter (0 to 65535) 3
CuD gggr?t(;v;m Selection Reversible Up/down selection reversible counter (0O to 65535) 3
DC= Data Register Comparison (=) Equal to comparison of data register value 3
DC> Data Register Comparison (=) Greater than or equal to comparison of data register value 3
END End Ends a program 1
JEND Jump End Ends a jump instruction 1
JMP Jump Jumps a designated program area 1
LOD Load Stores intermediate results and reads contact status 2
LODN Load Not Stores intermediate results and reads inverted contact status 2
MCR Master Control Reset Ends a master control 1
MCS Master Control Set Starts a master control 1
OR Or Parallel connection of NO contacts 2
OR LOD Or Load Parallel connection of circuit blocks 1
ORN Or Not Parallel connection of NC contacts 2
ouT Output Outputs the result of bit logical operation 2
OUTN Output Not Outputs the inverted result of bit logical operation 2
RST Reset Resets output, internal relay, shift register, or link register bit 2
SET Set Sets output, internal relay, shift register, or link register bit 2
SFR Shift Register Forward shift register 3
SFRN Shift Register Not Reverse shift register 3
SOTD Single Output Down Falling-edge differentiation output 1
SOTU Single Output Up Rising-edge differentiation output 1
TC= Timer Comparison (=) Equal to comparison of timer current value 3
TC> Timer Comparison () Greater than or equal to comparison of timer current value 3
TIM 100-msec Timer Subtracting 100-msec timer (0 to 6553.5 sec) 3
TMH 10-msec Timer Subtracting 10-msec timer (0 to 655.35 sec) 3
TML 1-sec Timer Subtracting 1-sec timer (0 to 65535 sec) 3
T™MS 1-msec Timer Subtracting 1-msec timer (O to 65.535 sec) 3
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LOD (Load) 4H and LODN (Load Not) #H

The LOD instruction starts the logical operation with aNO (normally open) contact. The LODN instruction starts the log-
ical operation with aNC (normally closed) contact.

A total of eight LOD and/or LODN instructions can be programmed consecutively.

Ladder Diagram Valid Operands
Instruction | Q M T C R L
| LOD 0-2557 100.0-717.15
LODN 0597 | 0597 | g400.8237 | 0295 | 0255 | 0255 | 1440 0.1317.15
/B

OUT (Output) =4 and OUTN (Output Not) =A

The OUT instruction outputs the result of bit logical operation to the specified operand. The OUTN instruction outputs the
inverted result of bit logical operation to the specified operand.

Ladder Diagram Valid Operands
Instruction | Q M T C R L
ouT . 0-597 0-2557 . . . 100.0-717.15
OUTN 8000-8117 1000.0-1317.15

Multiple OUT and OUTN
Thereisno limit to the number of OUT and OUTN instructions that can be programmed Ladder Diagram

into one rung.
— — O
11 12 Q0
_O_
Q1
_O_
Q2
Programming multiple outputs of the same output number is not recommended. How- Ladder Diagram
ever, when doing so, it is good practice to separate the outputs with the IMP/JEND set of ON state

instructions, or the MCS/MCR set of instructions. These instructions are detailed later in
_ —H ———O—
this chapter. 11 Q0

When the same output number is programmed more than once within one scan, the out-

. LT L. . OFF state
put nearest to the END instruction is given priority for outputting. In the example on the | O
right, output QO is off. _|| 2 Q0

OFF state

| —
13
END
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Examples: LOD (Load), NOT, and OUT (Output)

Ladder Diagram

10 Qo0
/|
11 Q1

Ladder Diagram

e

Ladder Diagram

0
Q0 Q1

Ladder Diagram

&
TO Q2

Ladder Diagram

’—4/»—0—‘
C1 Q10

SET #d and RST (Reset) =

The SET and RST (reset) instructions are used to set (on) or reset (off) outputs, internal relays, shift register bits, and link reg-
ister bits. The same output can be set and reset many times within aprogram. SET and RST instructions operatein every scan

whiletheinputison.

Program List

Prgm Adrs | Instruction Data
0 LOD 10
1 ouTt Qo
2 LODN 11
3 OUTN Q1
Program List
Prgm Adrs | Instruction Data
0] LOD M2
1 ouT Q0
Program List
Prgm Adrs | Instruction Data
2 LODN Q0
3 ouT Q1
Program List
Prgm Adrs | Instruction Data
4 LOD T0
5 OUTN Q2
Program List
Prgm Adrs | Instruction Data
6 LODN C1
7 ouT Q10

Timing Chart

o ol [

S I N
ol [T
QL o 1

Ladder Diagram Program List Timing Chart
- ON
S Prgm Adrs | Instruction Data 10 o [1
0 Q0 0 LOD 10 ol
1 SET Q0 n M [
® 2 LOD 11 , !
3 RST 0 NI ]
11 Qo0 Q Q0 o
Valid Operands
Instruction | Q M T C R L
SET 0-2557 100.0-717.15
RST — | 9997 | go008117 | T — | 925 1000.01317.15
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AND HH and ANDN (And Not) #

The AND instruction is used for programming a NO contact in series. The ANDN instruction is used for programming a
NC contact in series. The AND or ANDN instruction is entered after the first set of contacts.

Ladder Diagram Program List Timing Chart
- ON
L | | | O Prgm Adrs | Instruction Data 10 o | |
10 11 Q0 0 LOD 10 ON ' :
1 AND 11 11 o ; | |
2 ouT Q0 Lo i
ON '
] | 1/} O 3 LOD 10 Q0 o . |—|
4 ANDN 11 I
0 " Q1 5 ouTt Q1 —
ON |_|
Ql o

When both inputs 10 and |1 are on, output QO is on. When either input 10 or I1 is off, output QO is off.
When input 10 is on and input 11 is off, output Q1 is on. When either input 10 is off or input I1 is on, output Q1 is off.

Valid Operands

Instruction | Q M T C R L
AND 0-2557 100.0-717.15
ANDN 0-597 1 0597 | g400.g237 | 0295 | 0255 | 0255 | 14340 0.1317.15

OR d4H and ORN (Or Not) #%

The OR instruction is used for programming a NO contact in parallel. The ORN instruction is used for programming aNC
contact in parallel. The OR or ORN instruction is entered after the first set of contacts.

Ladder Diagram Program List Timing Chart
L O Prgm Adrs | Instruction Data 10 C?F’\F‘ | |
[0 Q0 0 LOD 10 ol !
1 OR 11 11 o | |
| 2 ouT Qo0 : N
11 3 LOD 10 Qo0 ON |—'—|
4 ORN 11 OFF —
— O 5 ouT 01 oN -
10 o1 Ql o [ |
—KI—

When either input 10 or 11 is on, output QO is on. When both inputs 10 and I1 are off, output QO is off.
When either input [0 is on or input 11 is off, output Q1 is on. When input I0 is off and input I1 is on, output Q1 is off.

Valid Operands

Instruction | Q M T C R L

OR 0-2557 100.0-717.15

ORN 0597 | 0597 | gn00.g237 | 0295 | 0255 | 0255 | 14060131715
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7: BASIC INSTRUCTIONS

AND LOD (Load)

The AND LOD instruction is used to connect, in series, two or more circuits starting with the LOD instruction. The AND
LOD instruction is the equivalent of a“node” on aladder diagram.

When using WindLDR, the user need not program the AND LOD instruction. The circuit in the ladder diagram shown
below is converted into AND LOD when the ladder diagram is compiled.

Ladder Diagram Program List
- Prgm Adrs | Instruction Data
10 12 Q0 0 LOD 10
1 LOD 12
2 OR 13
13 3 ANDLOD
4 ouTt Q0
Timing Chart
ON . . . -
10 o [ | | | When input 10 is on.and either input 12 or
' I3 is on, output QO is on.
ON '
12 o [] [] L | When input 10 is off or both inputs 12 and

oN b : I3 are off, output QO is off.

OFF :

. —1
N M ™ 1

OR LOD (Load)

The OR LOD instruction is used to connect, in parallel, two or more circuits starting with the LOD instruction. The OR
LOD ingtruction is the equivalent of a“node” on aladder diagram.

When using WindLDR, the user need not program the OR LOD instruction. The circuit in the ladder diagram shown below
is converted into OR LOD when the ladder diagram is compiled.

Ladder Diagram Program List
L | | Prgm Adrs | Instruction Data
10 11 Q0 0 LOD 10
1 AND 11
— — 2 LOD 12
12 13 3 AND 13
4 ORLOD
5 ouTt Q0
Timing Chart
ON i
10 oor |_ | | | When both inputs 10 and 11 are on or both
. . inputs 12 and I3 are on, output QO is on.
11 ;’\; [ | [ [ When either input 10 or I1 is off and either
oN . . . . input 12 or 13 is off, output QO is off.
12 o : L] | :
ON i i — i
13" o ; ; | — | :
ON . H . . H
Q0 o | | | | | |
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7. BASIC INSTRUCTIONS

BPS (Bit Push), BRD (Bit Read), and BPP (Bit Pop)

The BPS (bit push) instruction is used to save the result of bit logical operation temporarily.
The BRD (bit read) instruction is used to read the result of bit logical operation which was saved temporarily.
The BPP (bit pop) instruction is used to restore the result of bit logical operation which was saved temporarily.

When using WindLDR, the user need not program the BPS, BRD, and BPP instructions. The circuit in the ladder diagram

shown below is converted into BPS, BRD, and BPP when the ladder diagram is compiled.

Ladder Diagram

Program List

L | BPS || O— Prgm Adrs | Instruction Data
10 11 Q1 0 LOD 10
1 BPS
BRD —— ——O— 2 AND 11
12 Q2 3 ouT Q1
4 BRD
BPP I I O 5 AND 12
13 Q3 6 ouT Q2
7 BPP
8 AND 13
9 ouT Q3
Timing Chart
ON
o &l |
oN 5
11 ope [ | L |
ON 5 |——|' 5 ]
12" oee : :
o L
13 orr L | | [ |
ON '—'—' .
Ql OFF 1 1 1
ON | —
Q2 o [ |
ON T 1
Q3 o [ |

When both inputs 10 and |1 are on, output Q1 is turned on.

When both inputs 10 and |12 are on, output Q2 is turned on.

When both inputs 10 and 13 are on, output Q3 is turned on.

7-6
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7: BASIC INSTRUCTIONS

Data Movement in Operation Register and Bit Stack Register
When the BPS (bit push) instruction is used, the program in the operation register is stored in thefirst bit stack register.
When the BPS instruction is used again, the program in the first stack register is stored in the second bit stack register and

the program in the operation register is stored in the first stack register. Each time the BPS instruction is used, the program
is moved to the next bit stack register. Program blocks can be stored in a maximum of eight bit stack registers.

When the BRD (hit read) instruction is used, the program in the first bit stack register is read to the operation register. All
program blocks stored in bit stack registers are not moved.

When the BPP (bit push) instruction is used, all program blocksin bit stack registers are shifted back by one place. The
program in the first bit stack register is moved to the operation register.

Ladder Diagram

— 2 |
10 11 o1
8RD——{ —O—]
12 Q2
gpp .t O
13 Q3
Operation Register
Loolo | — '
10
R 2
Bps i '
10
AND 11 ! —
ouT Q1 ! _||o 11 01
BRD —
Y :
AND 12 | 4 —
outQ2 || o0 12 Q2 |
BPP —
1 IO 1
ANDI3 | 4 —
ouTQ3 :f o 13 03 |

Bit Stack Register (8 maximum)

OPENNET CONTROLLER USER’S MANUAL
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7. BASIC INSTRUCTIONS

TML, TIM, TMH, and TMS (Timer) E|

Four types of timers are available; 1-sec timedown timer TML, 100-msec timedown timer TIM, 10-msec timedown timer
TMH, and 1-msec timedown timer TMS. A total of 256 timers can be programmed in a user program. Each timer must be
allocated to a unique number TO through T255.

Timer Allocation Number Range Increments Preset Value
TML (1-sec timer) TO to T255 0 to 65535 sec 1 sec
TIM (100-msec timer) TO to T255 0 to 6553.5 sec | 100 msec Constant: 0 to 65535
TMH (10-msec timer) TO to T255 0to 655.35 sec | 10 msec Data registers: DO to D7999
TMS (1-msec timer) TO to T255 0to 65.535sec | 1 msec

The preset value can be 0 through 65535 and designated using a decimal constant or data register.

TML (1-sec Timer)

Ladder Diagram (TML) Program List Timing Chart
L} ML TO W Prgm Adrs | Instruction Data 10 (?F’: [ |
10 4 0 LOD 10 oN E<—4sec—>: |
1 TML T0 TO ' | |
_||1 TO Qo0 : p ZFF :
3 LOD 11 N
4 AND T0 11 or ! : |
5 ouT Q0 N -
QO o [1
TIM (100-msec Timer)
Ladder Diagram (TIM) Program List Timing Chart
g ON
L } TIM 1 U Prgm Adrs | Instruction Data 10 o | . |
10 20 0 LOD 10 S eec b ;
o 1 TIM T1 el I I
— 0O 2 20 '
11 T1 Q1 3 LoD 11 1 ON ]
4 AND T1 OFF —
5 ouT Q1 ON —
QL o [ 1
TMH (10-msec Timer)
Ladder Diagram (TMH) Program List Timing Chart
L} TMH T2 W Prgm Adrs | Instruction Data 10 (?F’\F‘ [ |
10 100 0 LOD 10 —>——<«— 1sec :
1 TMH T2 T2 OOFNF b |
— — 0 2 100 !
11 T2 Q2 3 LOD 11 ON
4 AND T2 11 o ! . |
5 ouT Q2 ON —
Q2 o [
TMS (1-msec Timer)
Ladder Diagram (TMS) Program List Timing Chart
g ON
L } ™S T3 W Prgm Adrs | Instruction Data 10 o [ |
10 500 0 LOD 10 —>—<— 0.5 sec :
1 ™S T3 3 N ] |
— — —0— 2 500 .
11 T3 Q3 3 LOD 11 ON |—|'
4 AND T3 o —
5 ouT Q3 ON
Q3 g [
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7: BASIC INSTRUCTIONS

Timer Circuit

The preset value 0 through 65535 can be designated using a data register DO through D7999; then the data of the data reg-
ister becomes the preset value. Directly after the TML, TIM, TMH, or TMSinstruction, the OUT, OUTN, SET, RST,
TML, TIM, TMH, or TMS instruction can be programmed.

Ladder Diagram Program List
— TIM 15 Prgm Adrs | Instruction Data
11 D10 Q0 0 LOD 11
1 TIM T5
2 D10
3 ouT Qo

» Timedown from the preset value is initiated when the operation result directly before the timer input is on.
e Thetimer output turns on when the current value (timed value) reaches 0.
e The current value returns to the preset value when the timer input is off.

o Timer preset and current values can be changed using WindLDR without transferring the entire program to the CPU
again. From the WindLDR menu bar, select Online > Monitor, then select Online > Point Write. To change atimer pre-
set value, specify the timer number with a capital T and a new preset value. If the timer preset value is changed during
timedown, the timer remains unchanged for that cycle. The change will be reflected in the next time cycle. To change a
timer current value, specify the timer number with asmall t and anew current value while the timer isin operation. The
change takes effect immediately.

o If the timer preset value is changed to O, then the timer stops operation, and the timer output is turned on immediately.
o If the current value is changed during timedown, the change becomes effective immediately.

Timer Accuracy

Timer accuracy due to software configuration depends on three factors: timer input error, timer counting error, and timeout
output error. These errors are not constant but vary with the user program and other causes.

Timer Input Error

The input statusis read at the END processing and stored to the input RAM. So, an error occurs depending on the timing
when the timer input turns on in a scan cycle. The same error occurs on the normal input and the catch input. The timer
input error shown below does not include input delay caused by the hardware.

Minimum Error Maximum Error
Program Processing E’}‘D TI|M E’}'D Program Processing E’}'D T'|M E’}‘D TI|M
Actual Input OOF,: [ Actual Input OOF'\F‘ O
o | : ol I
Input RAM - | Input RAM - P |
Timer Start ' [ Timer Start L ' |
E Tet E E E E Tie E Tet E
i 1 scan time i i 1 scan time i
When the input turns on immediately before the When the input turns on immediately after the END pro-
END processing, Tie is almost 0. Then the timer cessing, Tie is almost equal to one scan time. Then the
input error is only Tet (behind error) and is at its timer input error is Tie + Tet = one scan time + Tet
minimum. (behind error) and is at its maximum.

Tie: Time from input turning on to the END processing
Tet: Time from the END processing to the timer instruction execution
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7. BASIC INSTRUCTIONS

Timer Accuracy, continued

Timer Counting Error

Every timer instruction operation isindividually based on asynchronous 16-bit reference timers. Therefore, an error occurs
depending on the status of the asynchronous 16-bit timer when the timer instruction is executed.

Error TML TIM TMH TMS
(1-sec timer) (100-msec timer) (10-msec timer) (1-msec timer)
. Advance error 0 msec 0 msec 0 msec 0 msec
Minimum -
Behind error 0 msec 0 msec 0 msec 0 msec
. Advance error 1000 msec 100 msec 10 msec 1 msec
Maximum - - - - -
Behind error 1 scan time 1 scan time 1 scan time 1 scan time

Timeout Output Error

The output RAM statusis set to the actual output when the END instruction is processed. So, an error occurs depending on
the timing when the timeout output turns on in a scan cycle. The timeout output error shown below does not include output
delay caused by the hardware.

Program Processing | F\° ™M END _ _ _
' . . Timeout output error is equal to Tte (behind error) and can
Timeout Output RAM oOF’: g | be between 0 and one scan time.
N : 0 < Tte < 1 scan time
Actual Output o l Tte: Time from the timer instruction execution to the END
: T processing
! 1 scan time !

Maximum and Minimum of Errors

Error Timer Input Error Timer Counting Timeout Output Total Error
Error Error
o Advance error 0 (Note) 0 0 (Note) 0
Minimum -
Behind error Tet 0 Tte 0
Mad Advance error 0 (Note) Increment 0 (Note) Increment — (Tet + Tte)
aximum
Behind error 1 scan time + Tet 1 scan time Tte 2 scan times + (Tet + Tte)

Notes: Advance error does not occur at the timer input and timeout output.
Tet + Tte = 1 scan time
Increment is 1 sec (TML), 100 msec (TIM), 10 msec (TMH), or 1 msec (TMS).
The maximum advance error is: Increment — 1 scan time
The maximum behind error is: 3 scan times

The timer input error and timeout output error do not include the input response time (behind error) and output
response time (behind error).
Power Failure Memory Protection

TimersTML, TIM, TMH, and TM S do not have power failure protection. A timer with this protection can be devised using
acounter instruction and special internal relay M8121 (1-sec clock), M8122 (100-msec clock), or M8123 (10-msec clock).

Ladder Diagram Program List Timing Chart
(10-sec Timer) - ON
Prgm Adrs | Instruction | Data 11 o || |
Reset o = 0 LODN 1 <—10 sec —» i
ﬁl 1000 1 LOD M8123 c2 o | |
pulse 2 CNT c2
3 1000
M8123
Note: Designate counter C2 used in this program as a keep type counter. See page 5-3.
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7: BASIC INSTRUCTIONS

CNT, CDP, and CUD (Counter) &

Three types of counters are available; adding (up) counter CNT, dual-pulse reversible counter CDP, and up/down selection
reversible counter CUD. A total of 256 counters can be programmed in auser program. Each counter must be allocated to
a unique number CO through C255.

Counter Allocation Number Preset Value
CNT (adding counter) CO to C255
- Constant: O to 65535
CDP (dual-pulse reversible counter) CO to C255 Data registers: DO to D7999
CUD (up/down selection reversible counter) CO to C255

CNT (Adding Counter)

When counter instructions are programmed, two addresses are required. The circuit for an adding (UP) counter must be
programmed in the following order: reset input, pulse input, the CNT instruction, and a counter number CO through C255,
followed by a counter preset value from 0 to 65535.

The preset value can be designated using adecimal constant or a data register. When a data register is used, the data of the
data register becomes the preset value.
¢ The same counter number cannot be

Ladder Diagram Program List
programmed more than once.
Feset Prgm Adrs | Instruction Data
Rung 1 — gNT €O H 9 e While the reset input is off, the
10 e Rung 1 (1) '[83 :2 counter counts the leading edges of
| — 2 CNT co pulse inputs and compares them with
11 3 5 the preset value.
Rung 2 4 LOD 12 e When the current value reaches the
Rung 2 _|| 2| Cl Ol QOO 2 g’d? 88 preset value, the counter turns output
on. The output stays on until the reset

input isturned on.
A Caution  * Whenusing WindLDR Ver. 3, any instruction cannot be

programmed immediately above and below the CNT * When the reset input changes from
instruction. To program other instructions, start a new off to on, the current value is reset.
rung. If an instruction is entered above or below the o When the reset input is on, al pulse

CNT instruction in the same rung, the program is not

. inputs are ignored.
compiled correctly. P 9

e Thereset input must be turned off

Timing Chart before counting may begin.
ON o When power is off, the counter’s cur-
Resetinputi0 oee| [ S I rent value is held, and can also be
ON ! designated as “clear” type counters
Pulse Input 11 - o 10101 " [ : using Function Area Settings (see
ON ' 1 page 5-3).
Counter CO | |
OFF ! !
on : : o Counter preset and current values
Input 12 | | can be changed using WindLDR with-
: : out transferring the entire program to
ON
Output Q0 5 | | the CPU (see page 7-12).

* When the preset or current value is
changed during counter operation,

* The preset value 0 through 65535 can | adder Diagram the change becomes effective imme-

be designated using a data register DO feset diately.
through D7999, then the data of the —{ CNT  C28

dataregister becomesthe preset value. 10 D5 Q0

Directly after the CNT instruction, the Pulse

OUT, OUTN, SET, RST, TML, TIM, M

TMH, or TMSinstruction can be pro-
grammed.
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CDP (Dual-Pulse Reversible Counter)

The dual-pulse reversible counter CDP has up and down pulse inputs, so that three inputs are required. The circuit for a
dual-pulse reversible counter must be programmed in the following order: preset input, up-pulse input, down-pulse input,
the CDP instruction, and a counter number CO through C255, followed by a counter preset value from 0 to 65535.

The preset value can be designated using adecimal constant or adata register. When a data register is used, the data of the
data register becomes the preset value.

Ladder Diagram

Program List

Preset Input "
Rung 1 |— — CDP c1 L Prgm Adrs | Instruction Data
10 500 Rungl O LOD 10
Up Pulse 1 LOD 11
2 LOD 12
11 3 CDP Cc1
Down Pulse 4 500
_||2|_ Rung2 5 LOD 13
6 AND C1
7 ouT Q1
Rung 2 i~ —— ——O—
I3 C1 Q1

A Caution

* When using WindLDR Ver. 3, any instruction cannot be
programmed immediately above and below the CDP
instruction. To program other instructions, start a new
rung. If an instruction is entered above or below the
CDPinstruction in the same rung, the program is not
compiled correctly.

Timing Chart
Preset Input 10 Oi’: " | |
Up Pulse 11 C?F'\Fl . " " " . "
ON i .

Down Pulse 12

Counter C1 Value

Counter C1

7-12

OFF

e

500501 502501500499 e« O

500 500

TR

ot ]
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¢ The same counter number cannot be
programmed more than once.

e The preset input must be turned on ini-
tially so that the current value returnsto
the preset value.

e The preset input must be turned off
before counting may begin.

¢ When the up pulse and down pulses are
on simultaneously, no pulse is counted.

e The counter output is on only when the
current value is 0.

¢ After the current value reaches 0
(counting down), it changes to 65535
on the next count down.

o After the current value reaches 65535
(counting up), it changesto 0 on the
next count up.

¢ When power isoff, the counter’s current
valueis held, and can a'so be desig-
nated as “clear” type counters using the
Function Area Settings (see page 5-3).

¢ Counter preset and current values can
be changed using WindLDR without
transferring the entire program to the
CPU again. From the WindLDR menu
bar, select Online > Monitor, then
select Online> Point Write. To change
acounter preset value, specify the
counter number with a capital C and a
new preset value. To change a counter
current value, specify the counter num-
ber with asmall ¢ and anew current
value while the counter reset input is
off.

e When the preset or current valueis
changed during counter operation, the
change becomes effective immediately.



7: BASIC INSTRUCTIONS

CUD (Up/Down Selection Reversible Counter)

The up/down selection reversible counter CUD has a selection input to switch the up/down gate, so that three inputs are

required. The circuit for an up/down selection reversible counter must be programmed in the following order: preset input,
pulse input, up/down selection input, the CUD instruction, and a counter number CO through C255, followed by a counter
preset value from 0 to 65535.

The preset value can be designated using adecimal constant or adata register. When a dataregister is used, the data of the
data register becomes the preset value.

Ladder Diagram

Preset Input

Program List

Rung 1 — — CuD c2 U Prgm Adrs Instruction Data
10 500 Rungl O LOD 10
Pulse Input 1 LOD 11
2 LOD 12
11 3 CuD c2
U/D Selection 4 500
12 Rung2 5 LOD 13
6 AND Cc2
7 ouT Q2
Rung 2 H —— —O—
13 c2 Q2

A Caution °

When using WindLDR Ver. 3, any instruction cannot be
programmed immediately above and below the CUD
instruction. To program other instructions, start a new
rung. If an instruction is entered above or below the
CUD instruction in the same rung, the program is not
compiled correctly.

Timing Chart

Preset Input 10

Pulse Input 11

U/D Selection Input 12
Counter C2 Value

Counter C2 ON

o Thereset or preset input has priority over the pulse
input. One scan after the reset or preset input has
changed from on to off, the counter starts counting
the pulse inputs as they change from off to on.

ON
OFF

ON
Pulse OFF

Reset/Preset

More than one scan__,.i i
time is required. P
:

21 —
Slinnpnn-an 4

500501 502501500499 eee O 1 500500

—

OFF

OFF

¢ The same counter number cannot be
programmed more than once.

¢ The preset input must be turned on ini-
tially so that the current value returnsto
the preset value.

e The preset input must be turned off
before counting may begin.

e The up mode is selected when the up/
down selection input is on.

¢ The down mode is selected when the
up/down selection input is off.

¢ The counter output is on only when the
current valueis 0.

e After the current value reaches 0
(counting down), it changes to 65535
on the next count down.

o After the current value reaches 65535
(counting up), it changesto 0 on the
next count up.

» \When power isoff, the counter’s current
valueis held, and can aso be desig-
nated as “clear” type counters using the
Function Area Settings (see page 5-3).

o Counter preset and current values can
be changed using WindLDR without
transferring the entire program to the
CPU (see page 7-12).

o When the preset or current value is
changed during counter operation, the
change becomes effective immediately.

* When the CPU isturned off, counter current values are
maintained unless designated as “ clear” type counters.
When resetting the counter current valuesis required at
start up, includeinitialize pulse special internal relay

M8120 in an OR circuit with the reset input.

[1 [

Inlinln

EVaIid Invalid  Valid
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M8120

_|I 1| Pulse

CNT Co H
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7. BASIC INSTRUCTIONS

CC= and CC=> (Counter Comparison) =

The CC=instruction is an equivalent comparison instruction for counter current values. Thisinstruction will constantly
compare current values to the value that has been programmed in. When the counter value equals the given value, the
desired output will be initiated.

The CC> instruction is an equal to or greater than comparison instruction for counter current values. Thisinstruction will
constantly compare current values to the value that has been programmed in. When the counter value is equal to or greater
than the given value, the desired output will be initiated.

When a counter comparison instruction is programmed, two addresses are required. The circuit for a counter comparison
instruction must be programmed in the following order: the CC= or CC> instruction, a counter number CO through C255,
followed by a preset value to compare from 0 to 65535.

The preset value can be designated using a decimal constant or a data register DO through D7999. When a dataregister is
used, the data of the data register becomes the preset value.

Ladder Diagram (CC=)
Counter # to compare with

cc= C2
10

]

Preset value to compare

Ladder Diagram (CC>)

CC>= C3
D15

e The CC= and CC=> instructions can be used repeatedly for different preset values.

]

Program List

Prgm Adrs | Instruction Data
0] Ccc= c2
1 10
2 ouT Q0

Program List

Prgm Adrs | Instruction Data
0] CC>= C3
1 D15
2 ouT Q1

e The comparison instructions only compare the current value. The status of the counter does not affect this function.

e The comparison instructions also serve as an implicit LOD instruction, and must be programmed at the beginning of a

ladder line.

e The comparison instructions can be used with internal relays, which are ANDed or ORed at a separate program

address.

¢ Likethe LOD instruction, the comparison instructions can be followed by the AND and OR instructions.

Ladder Diagram

Ladder Diagram

Ladder Diagram

L CC= C5 CC= c5 — L CC= C5
10 MO 10 10 Q0 10 Q0
— — —
10 MO Q0 10
Program List Program List Program List
Prgm Adrs | Instruction | Data Prgm Adrs | Instruction | Data Prgm Adrs | Instruction | Data
0 CC= C5 0 CC= C5 0] CC= C5
1 10 1 10 1 10
2 ouT MO 2 AND 10 2 OR 10
3 LOD 10 3 ouT Qo0 3 ouT Q0
4 AND MO
5 ouT Qo0

o To compare three values, use the ICMP (interval compare greater than or equal to). See page 10-4.

7-14
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7: BASIC INSTRUCTIONS

Examples: CC= and CC> (Counter Comparison)

Ladder Diagram 1

Program List

Reset -
Rungl — —CNT C2 H Prgm Adrs | Instruction Data
10 10 0 LOD 10
Pulse 1 LOD 11
— 2 CNT c2
11 3 10
4 CcC= c2
Rung2 &&= €2 5 : ouT go
7 CcCz c2
L{CC>= C2 —O— 8 3
3 Q1 9 ouT Q1
Timing Chart
Reset Input 10 (;'F'E " "
1 2 3 4 5 6 7 8 9 10
ON :
Pulse Input 11 gec panonnonaonnanae-.:
c2 N | Output QO is on when counter C2 current
OFF T : value is 5.
Output QO OOF’\F‘ |_| : Output Q1 is turned on when counter C2
oN current value reaches 3 and remains on
Output Q1 ¢ [ | until counter C2 is reset.
Ladder Diagram 2 Program List Timing Chart
Reset - 1 2 500 501 502
Rungl — H——CNT C30 H Prgm Adrs | Instruction | Data ON
11 1000 0 LoD 1 Pulse Input 12 " " ﬂ ﬂ ﬂ
Pulse 1 LOD 12 ON —
— 2 CNT C30 Output QO o []
12 3 1000 :
1 ce= c30 Output QO is on when counter C30 current
Rung 2 Hcc= cao 5 500 value is 500.
500 Q0 6 ouT Q0
Ladder Diagram 3 Program List Timing Chart
Reset - 12 350351 352
Rung 1 CNT C31 U Prgm Adrs | Instruction | Data ON .
g _||3| 500 o oD 3 Pulse Input 14 - 1 " 01
Pulse 1 LOD 14 ON '
— 2 CNT c31 Output Q1 e |
14 i CC>= ?:g(l) Output Q1 is turned on when counter C31
o= C3l 5 350 current value reaches 350 and remains on
Rung 2 I 350 ol 6 ouT o1 until counter C31 is reset.
Ladder Diagram 4 Program List Timing Chart
Reset - 100101 150151152
| CNT C20 M Prgm Adrs | Instruction | Data ON
_||5 500 0 LoD 5 Pulse Input 16 - " " " " "
Pulse 1 LOD 16 ON : .
—||6|— 2 CNT c20 | 2C20(100) | |
3 500 ' !
- ON i
4 cc>= | C20 output Q2 | —
H CC>= €20 (o (O— S 150 on : .
6 ouT 2
150 Q2 2 el 820 Output Q3 ¢ | |
H CC>= C20 —Af——0O— 8 100 Output Q3 is on when counter C20 current
100 Q2 Q3 9 ANDN Q2 value is between 100 and 149.
10 ouTt Q3

OPENNET CONTROLLER USER’S MANUAL
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TC= and TC> (Timer Comparison) =

The TC= ingtruction is an equivalent comparison instruction for timer current values. Thisinstruction will constantly com-
pare current values to the value that has been programmed in. When the timer value equal s the given val ue, the desired out-
put will be initiated.

The TC> instruction is an equal to or greater than comparison instruction for timer current values. Thisinstruction will
constantly compare current values to the value that has been programmed in. When the timer value is equal to or greater
than the given value, the desired output will be initiated.

When atimer comparison instruction is programmed, two addresses are required. The circuit for atimer comparison
instruction must be programmed in the following order: the TC= or TC> instruction, atimer number TO through T255, fol-
lowed by the preset value to compare from 0 to 65535.

The preset value can be designated using a decimal constant or a data register DO through D7999. When a dataregister is
used, the data of the data register becomes the preset value.

Ladder Diagram (TC=) Program List
Timer # to compare with Prgm Adrs | Instruction Data
};g: 12 —0—1 : ] e
» Q0 2 ouT Q0

Preset value to compare

Ladder Diagram (TC>) Program List
TC>= T3 Prgm Adrs | Instruction Data
D15 Q1 0 TC>= T3
1 D15
2 ouT Q1

e The TC=and TC> instructions can be used repeatedly for different preset values.
¢ The comparison instructions only compare the current value. The status of the timer does not affect this function.

e The comparison instructions also serve as an implicit LOD instruction, and must be programmed at the beginning of a
ladder line.

e The comparison instructions can be used with internal relays, which are ANDed or ORed at a separate program
address.

¢ Like the LOD instruction, the comparison instructions can be followed by the AND and OR instructions.

Ladder Diagram Ladder Diagram Ladder Diagram
L] TC= T5 TC= 5 — L TC= T5
10 MO 10 10 Q0 10 Q0
— — — ——
10 MO Q0 10
Program List Program List Program List
Prgm Adrs | Instruction | Data Prgm Adrs | Instruction | Data Prgm Adrs | Instruction | Data
0 TC= 5 0] TC= T5 0 TC= T5
1 10 1 10 1 10
2 ouT MO 2 AND 10 2 OR 10
3 LOD 10 3 ouT Q0 3 ouT Q0
4 AND MO
5 ouTt Q0

¢ To compare three values, use the ICMP (interval compare greater than or equal to). See page 10-4.
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7: BASIC INSTRUCTIONS

Examples: TC= and TC= (Timer Comparison)

Ladder Diagram 1

Program List

| — TIM T2 U Prgm Adrs | Instruction Data
10 100 0 LOD 10
1 TIM T2
s 2 —O 2 100
Q0 3 TC= T2
— 4 50
= 2 —O— 5 ouT Q0
Q1 6 TC> T2
7 30
8 ouT 01
Timing Chart
Input 10 C?F'\Fl
Output QO is on when timer T2 current value
ON oo oo
T2 Current Value g 100,99 51,50 49 31,30 29 i< BD.
onN| T : Output Q1 is turned on when timer T2
Output QO ! ! . . .
PUtQO " oz i [1 i starts to timedown and remains on until the
ON I i current value reaches 30.
Output Q1 rr | | |
Ladder Diagram 2 Program List Timing Chart
ON
— ™ML T30 Prgm Adrs | Instruction | Data Input 11 o ||
11 1000 0 LOD 11 Timer T30 ON| 1000 s 501500499498
— 1 T™ML 730 Current Value off |11 L1 1 |
TC= T30 2 1000 I
500 ON L
Qo0 3 TC= T30 Output Q0 ]
4 500
5 out Q0 Output QO is on when timer T30 current
value is 500.
Ladder Diagram 3 Program List Timing Chart
ON
TIM  T15 Prgm Adrs | Instruction | Data Input 12 e ||
12 600 g l%l?\;lj IT215 Timer T15 ON IBOOI cee I352|351I35o|349I
TCo= 115 5 00 Current Value OFF ; ;
350 Q1 3 Tc>= | T15 output Q1 o | | |
4 350
5 ouT Q1 Output Q1 is turned on when timer T15
starts to time down and remains on
until the current value reaches 350.
Ladder Diagram 4 Program List Timing Chart
- | ——TM  T20 H Instruction | Data Input 13 (;)F’\; [
13 500 LOD 13 :
TIM 120 Timer T20 ON 5ooI “he 150|149 “i I101|100I 99
[ 1c>= 120 O 500 Current Value OFF . .
150 - r 1
Q2 TC>= 1%% Output Q2 (;)F’\; | |
H TC>= 120 |—Af—0O)— : i
ouT Q2 ON
100 Q2 Q3 TC>= 120 Output Q3 ¢ | |
100
ANDN Q2 Output Q3 is turned on while timer T20
ouT Q3 current value is between 149 and 100.

OPENNET CONTROLLER USER’S MANUAL
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7. BASIC INSTRUCTIONS

DC= and DC> (Data Register Comparison) =

The DC= instruction is an equivalent comparison instruction for data register values. Thisinstruction will constantly com-
pare data register values to the value that has been programmed in. When the data register value equal s the given value, the
desired output will be initiated.

The DC> instruction is an equal to or greater than comparison instruction for data register values. Thisinstruction will
constantly compare data register values to the value that has been programmed in. When the data register value is equal to
or greater than the given value, the desired output will be initiated.

When a data register comparison instruction is programmed, two addresses are required. The circuit for a data register
comparison instruction must be programmed in the following order: the DC= or DC> instruction, a data register number
DO through D7999, followed by the preset value to compare from 0 to 65535.

The preset value can be designated using a decimal constant or a data register DO through D7999. When a dataregister is
used, the data of the data register becomes the preset value.

Ladder Diagram (DC=) Program List
Data register # to compare with Prgm Adrs | Instruction Data
’; DC= D2 _Q_‘ 0 DC= D2
50 1 50
A Q0 2 ouTt Q0
Preset value to compare
Ladder Diagram (DC>) Program List
DC>= D3 Prgm Adrs | Instruction Data
D15 Q1 0 DC>= D3
1 D15
2 ouT Q1

e The DC= and DC=> instructions can be used repeatedly for different preset values.

e The comparison instructions also serve as an implicit LOD instruction, and must be programmed at the beginning of a
ladder line.

e The comparison instructions can be used with internal relays, which are ANDed or ORed at a separate program
address.

e Like the LOD instruction, the comparison instructions can be followed by the AND and OR instructions.

Ladder Diagram Ladder Diagram Ladder Diagram
1 DC= D5 DC= D5 |— L 1DC= D5
10 MO 10 10 Q0 10 Q0
— — — —
10 MO Q0 10
Program List Program List Program List
Prgm Adrs | Instruction | Data Prgm Adrs | Instruction | Data Prgm Adrs | Instruction | Data
0 DC= D5 0] DC= D5 0 DC= D5
1 10 1 10 1 10
2 ouTt MO 2 AND 0] 2 OR 10
3 LOD 10 3 ouT Q0 3 ouT Q0
4 AND MO
5 ouTt Q0

o To compare three values, use the ICMP (interval compare greater than or equal to). See page 10-4.
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Examples: DC= and DC> (Data Register Comparison)

Ladder Diagram 1

Program List

— —{MOv(w) S1- D1- REP H Prgm Adrs | Instruction Data
11 D0 D2 0 LOD 11
1 MOV(W)
- gc: D2 O— 2 D10 -
Q0 3 D2 -
— 4 DC= D2
| 2C>_ D2 O_ 5 5
Q1 6 ouT Q0
7 DC> D2
8 3
9 ouT Q1
Timing Chart
ON
Input 11 ¢ [ | |
D10 Value 4i4'10'1o'5'5'3'3'7'3i5'2'2'2'
D2 Value 0,4 1010 5 5 3 3 3 3:5 2 2 2 _ _
' ' ' o Output QO is on when data register D2
ON ! is 5.
Output Q0 ; |_| |—| value is 5 - -
oN , , Output Q1 is turned on when data register
Output Q1 [ | D2 value is 3 or more.

Ladder Diagram 2

—{Mov(w) Si1- D1- REP
11 D50 D30
DC= D30
500 Qo0
Ladder Diagram 3
—{MOvV(w) S1- D1- REP
11 DO D15
DC>= D15
350 Q1
Ladder Diagram 4
— MOV(W) S1- Dl- REP |
_||1 D100 D20
L | DC>= D20
150 Qo0
Hbe="020 L 44— O—
100 Qo0 Q2

OPENNET CONTROLLER USER’S MANUAL

Timing Chart
D30 Value

400 500 500210210 0 500700
| I A N N N N N A |

Output QO (?FNF

1 ]

Output QO is on when data register D30 value is 500.

Timing Chart

D15 Value

I200 355|521 249I200 350I390|600I

ON

Output Q1

OFF

Output Q1 is on when data register D15 value is 350 or more.

Timing Chart
D20 Value 90 120180150, 80 160,110 95
Output QO (?F’\F‘ |_| |_|
Output Q2 (;)F'\F‘ |_| |_|

Output Q2 is on while data register D20 value is between

149 and 100.
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SFR and SFRN (Forward and Reverse Shift Register)

The shift register consists of atotal of 256 bits which are allocated to RO through R255. Any number of available bits can
be selected to form atrain of bits which store on or off status. The on/off data of constituent bits is shifted in the forward
direction (forward shift register) or in the reverse direction (reverse shift register) when a pulse input is turned on.

Forward Shift Register (SFR)

When SFR instructions are programmed, two addresses are always required. The SFR instruction is entered, followed by a
shift register number selected from appropriate operand numbers. The shift register number corresponds to the first, or
head bit. The number of bitsis the second required address after the SFR instruction.

The SFR instruction requires three inputs. The forward shift register circuit must be programmed in the following order:
reset input, pulse input, datainput, and the SFR instruction, followed by the first bit and the number of bits.

Ladder Diagram First Bit Program List
/ -
Reset 4 Prgm Adrs | Instruction | Data
Rung 1 1 | iFR RO 1 Rug:Ig 10 LoD 10
10 i it:
oulse \ First Bit: RO to R255 1 LOD 11
j— #ofBits # of Bits: 1 to 256 2 LOD 12
_|| 1 3| SR RO
Data 4 4
— Rung2 5 LOD 13
12 6 AND R3
7 ouT Q1
Rung 2 — —— —O—
13 R3 01
Structural Diagram
Shift Direction ﬁ Caution *WhenusingWindLDR Ver. 3, any instruction cannot be
L | Reset — programmed immediately above and below the SFR
|0' instruction. To program other instructions, start a new
Data rung. If an instruction is entered above or below the
— ——RO|R1|R2|R3 SFR instruction in the same rung, the program is not
12 compiled correctly.
Pulse
— | — :
11 First Bit: RO # of Bits: 4
Reset Input

Thereset input will cause the value of each bit of the shift register to return to zero. Initialize pulse special internal relay,
M8120, may be used to initialize the shift register at start-up.

Pulse Input

The pulseinput triggers the data to shift. The shift isin the forward direction for aforward shift register and in reverse for
areverse shift register. A data shift will occur upon the leading edge of apulse; that is, when the pulse turns on. If the pulse
has been on and stays on, no data shift will occur.

Data Input

The datainput is the information which is shifted into the first bit when aforward data shift occurs, or into the last bit
when areverse data shift occurs.

Note: When power is turned off, the statuses of all shift register bits are normally cleared. It is also possible to maintain the
statuses of shift register bits by using the Function Area Settings as required. See page 5-3. SFR(N) shifting flag special
internal relay M8012 is turned on when the CPU is powered down while data shifting is in progress. See page 6-10.
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Forward Shift Register (SFR), continued

Ladder Diagram

Reset
Rungl —| l— SFR RO H
10 4
Pulse
— —
11
Data
— —
12
Rung 2 — F——O—
RO Q0
— O
R1 Q1
— O
R2 Q2
— ————O—
R3 Q3
Ladder Diagram
Reset
11 4 Q3
Pulse
—
12
Data
—
13
Rung 2  } O
RO Q0
— | O—
R1 Q1

Program List

Prgm Adrs | Instruction Data
Rungl O LOD 10
1 LOD 11
2 LOD 12
3 SFR RO
4 4
Rung2 5 LOD RO
6 ouTt Q0
7 LOD R1
8 ouTt Q1
9 LOD R2
10 ouTt Q2
11 LOD R3
12 ouTt Q3
Timing Chart
Reset Input 10 8:’\; |_|
—N—'<— One scan or more is reqU|red
ON
Pulse Input I1 |_| |_| |_| |_| |_| |_| |_| !_| |_|
Data Input 12 3:’\; || || || || | | | | | |
s
RO/Q0 ¢ ) l I l
' \| oo
ON ;
R1/Q1 ' \ ,\ | | | |
ON : : \ 1 1 1 1 1
R2/Q2 ¢ i J | | | | |
ON 1 1 1 1 1 1 1
R3/Q3 o | | | | | |
Program List
Prgm Adrs | Instruction Data
Rungl O LOD 11
1 LOD 12
2 LOD 13
3 SFR RO
4 4
5 ouTt Q3
Rung2 6 LOD RO
7 ouT Q0
8 LOD R1
9 ouTt Q1

e The last bit status output can be programmed directly after

the SFR instruction. In this example, the status of bit R3is

read to output Q3.
e Each bit can be loaded using the LOD R# instruction.

Setting and Resetting Shift Register Bits

©
10 RO
®
11 R3

OPENNET CONTROLLER USER’

S MANUAL

o Any shift register bit can be turned on using the SET instruction.
o Any shift register bit can be turned off using the RST instruction.
e The SET or RST instruction is actuated by any input condition.
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Reverse Shift Register (SFRN)

For reverse shifting, use the SFRN instruction. When SFRN instructions are programmed, two addresses are always
required. The SFRN instructions are entered, followed by a shift register number selected from appropriate operand num-
bers. The shift register number corresponds to the lowest bit number in a string. The number of bitsis the second required
address after the SFRN instructions.

The SFRN instruction requires three inputs. The reverse shift register circuit must be programmed in the following order:
reset input, pulse input, data input, and the SFRN instruction, followed by the last bit and the number of hits.

Ladder Diagram Last Bit Program List
Reset ¥ Prgm Adrs | Instruction Data
|_ SFRN R20 _( —
Rung 1 _||0 7 N Last Bit: RO to R255 Rungl 0 | LOD i0
. 1 LOD 11
Pul :
I \# of Bits # of Bits: 1 t0 256 2 LOD 12
I 3 SFRN R20
Data 4 7
 — 5 ouT Qo0
12 Rung2 6 LOD R21
7 ouT 01
Rung 2 | O— 8 LOD R23
R21 01 9 ouT Q2
10 LOD R25
— | O— 11 ouT Q3
R23 02
— | O—
R25 Q3
e Thelast bit status output can be programmed ]
directly after the SFRN instruction. In this exam- A Caution
ple, the status of bit R20 is read to output QO. « When using WindLDR Ver 3, any instruction cannot be
« Each bit can be loaded using the LOD R# instruc- programmed immediately above and below the SFRN
tions. instruction. To program other instructions, start a new
_ _ rung. If an instruction is entered above or below the
* For details of reset, pulse, and datainputs, see SFRN instruction in the same rung, the program is not
page 7-20. compiled correctly.

Structural Diagram

Shift Direction
-— Reset
]
1 |_
10

rR20[r21|r22|r23|r24|R25|R26——222
12

Pulse
|

Last Bit: R20 # of Bits: 7 11

Note: Output is initiated only for those bits highlighted in bold print.

Note: When power is turned off, the statuses of all shift register bits are normally cleared. It is also possible to main-
tain the statuses of shift register bits by using the Function Area Settings as required. See page 5-3.

Note: SFR(N) shifting flag special internal relay M8012 is turned on when the CPU is powered down while data shifting
is in progress. See page 6-10.
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Bidirectional Shift Register

A bidirectional shift register can be created by first programming the SFR instruction as detailed in the Forward Shift Reg-
ister section on page 7-20. Next, the SFRN instruction is programed as detailed in the Reverse Shift Register section on

page 7-22.

Ladder Diagram

Program List

Reset Prgm Adrs | Instruction Data
—{SFR R22 |
Rung 1 _||1 6 Rungl O LOD 11
oulse 1 LOD 12
2 LOD 13
_||2|_ 3| SFR R22
Data 4 6
— Rung2 5 LOD 14
13 6 LOD 5
Reset 7 LOD 16
Rung 2 — — SFRN R22 H 8 SFRN R22
14 6 9 6
Pulse Rung 3 10 LOD R23
— 11 ouT Q0
15 Dt 12 LOD R24
13 ouT Q1
_|I6| 14 LOD R26
15 ouT Q2
Rung 3
R23 Q0
R24 Q1
R26 Q2
Structural Diagram
Forward Shifting
—_—
Reset  First Bit: R22 # of Bits: 6 Reset
— | | H
11 14
Data Data
— ——Rr22|rR23|R24|R25|R26|R27|—— |—
13 16
| Pulse Pulse ,
_IIZI Last Bit: R22 # of Bits: 6 '|5|_
-—

Reverse Shifting

Note: Output isinitiated only for those bits highlighted in bold print.

OPENNET CONTROLLER USER’S MANUAL
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SOTU .f]| and SOTD ‘i (Single Output Up and Down)

The SOTU instruction “looks for” the transition of a given input from off to on. The SOTD instruction looks for the transi-
tion of agiven input from on to off. When this transition occurs, the desired output will turn on for the length of one scan.
The SOTU or SOTD instruction converts an input signal to a“one-shot” pulse signal. The SOTU or SOTD instruction is
followed by one address.

A total of 4096 SOTU and SOTD instructions can be used in a user program.

If operation is started while the given input is already on, the SOTU output will not turn on. The transition from off toonis
what triggers the SOTU instruction.

When arelay of the OpenNet Controller relay output moduleis defined asthe SOTU or SOTD output, it may not operate if
the scan time is not compatible with relay requirements.

Ladder Diagram Program List
- SOTU O Prgm Adrs | Instruction Data
10 Q0 0 LOD 10
1 SOTU
| SoTD —O— 2 ouT Q0
10 Q1 3 LOD 10
4 SOTD
5 ouT Q1
Timing Chart
ON
Input 10 o | | | |
Output QO Ocl)ill\:‘ - -
; T ; T
Output Q1

T T
Note: “T” equals one scan time (one-shot pulse).

Thereisaspecia case when the SOTU and SOTD instructions are used between the MCS and MCR instructions (which
are detailed on page 7-25). If input 12 to the SOTU instruction turns on while input 11 to the MCS instruction is on, then
the SOTU output turns on. If input 12 to the SOTD instruction turns off whileinput I1 is on, then the SOTD output turns
on. If input 11 turns on while input 12 is on, then the SOTU output turns on. However, if input 11 turns off whileinput 12 is
on, then the SOTD output does not turn on as shown below.

Ladder Diagram Timing Chart
ON
— ———— MCS Input 11 OFF I ! !
11 ! !
ON
Input 12 | | | |
— {soTu —O— = : ! !
12 M1 SOTU Output M1 | [] 1 :
— | sotd —O— oN : Do
12 M2 SOTD Output M2 o 1] L
MCR
No Output No Output
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MCS g3 and MCR g (Master Control Set and Reset)

The MCS (master control set) instruction is usually used in combination with the MCR (master control reset) instruction.
The MCS instruction can also be used with the END instruction, instead of the MCR instruction.

When the input preceding the MCS instruction is off, the MCS is executed so that all inputs to the portion between the
MCS and the MCR are forced off. When the input preceding the MCS instruction is on, the MCS is not executed so that
the program following it is executed according to the actual input statuses.

When the input condition to the MCS instruction is off and the MCS is executed, other instructions between the MCS and

MCR are executed as follows:

Instruction Status
SOTU Rising edges (ON pulses) are not detected.
SOTD Falling edges (OFF pulses) are not detected.
ouT All are turned off.
OUTN All are turned on.
SET and RST All are held in current status.

TML, TIM, TMH, and TMS

Current values are reset to zero.
Timeout statuses are turned off.

CNT, CDP, and CUD

Current values are held.
Pulse inputs are turned off.
Countout statuses are turned off.

SFR and SFRN

Shift register bit statuses are held.
Pulse inputs are turned off.
The output from the last bit is turned off.

Input conditions cannot be set for the MCR instruction.

More than one MCS instruction can be used with one MCR instruction.

Corresponding MCS/MCR instructions cannot be nested within another pair of corresponding MCS/MCR instructions.

Ladder Diagram

Program List

Prgm Adrs | Instruction Data
0 LOD 10
1 MCS
2 LOD 11
3 ouT Qo
4 MCR

— —— MCS
10
— ————O—
11 Q0
MCR
Timing Chart
Input 10 (SF'\F‘
Input 11 ;’: [
Output Q0 o

When input 10 is off, MCS is executed so that the subsequent
input is forced off.

When input 10 is on, MCSiis not executed so that the following
program is executed according to the actual input statuses.
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MCS and MCR (Master Control Set and Reset), continued
Multiple Usage of MCS instructions

Ladder Diagram Program List
— ———— MCS Prgm Adrs | Instruction Data
11 0 LoD 1

1 MCS
— | —O— 2 LOD 12
12 Qo0 3 ouT Qo0
4 LOD 13
— ——— MCS c MCS
3 6 LOD 14
7 out Q1
_||4|—q_ 8 LOD 5
Q 9 MCS
10 LOD 16
—||5|— MCS 10 LoD °
12 MCR
— ———O—
16 Q2
MCR

This master control circuit will give priority to 11, 13, and 15, in that order.
When input 11 is off, the first MCS is executed so that subsequent inputs 12 through 16 are forced off.

When input 11 ison, thefirst MCS is not executed so that the following program is executed according to the actual input
statuses of 12 through 16.

When 11 ison and I3 is off, the second MCS is executed so that subsequent inputs 14 through 16 are forced off.

When both 11 and 13 are on, the first and second M CSs are not executed so that the following program is executed accord-
ing to the actual input statuses of 14 through 16.

Counter and Shift Register in Master Control Circuit

Ladder Diagram

When input 11 is on, the MCSis not executed so that the counter and shift regis-
Rung 1 _Il 1' MCS ter are executed according to actual statuses of subsequent inputs |2 through 14.
Reset When input 11 is off, the MCS is executed so that subsequent inputs 12 through
Rung 2 H — (1:gT c2 H |14 areforced off.
I3 . . L . . .
Pulse When input |1 isturned on while input 12 is on, the counter and shift register
— — pulse inputs are turned on as shown below.
12
Reset
Rung 3 —||3|— AR ROH Timing Chart
ON
_||2Pulse Input 11 ¢ I I ! I
ON
Data Input 12 e | | [ : |
] — ; ;
14 Counter Pulse Input C?F'\F' |_| |_|
Rung 4 MCR Shift Register Pulse Input (?F’: |_| |_|
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JMP (Jump) 5§ and JEND (Jump End) 54

The IMP (jump) instruction is usually used in combination with the JEND (jump end) instruction. At the end of a program,
the IMP instruction can also be used with the END instruction, instead of the JEND instruction.

These instructions are used to proceed through the portion of the program between the IMP and the JEND without pro-
cessing. Thisissimilar to the MCS/MCR instructions, except that the portion of the program between the MCS and MCR

instruction is executed.

When the operation result immediately before the IMP instruction is on, the IMP is valid and the program is not executed.
When the operation result immediately before the IMP instruction is off, the IMP isinvalid and the program is executed.

When the input condition to the IMP instruction is on and the IMP is executed, other instructions between the IMP and

JEND are executed as follows:

Instruction Status
SOTU Rising edges (ON pulses) are not detected.
SOTD Falling edges (OFF pulses) are not detected.
OUT and OUTN All are held in current status.
SET and RST All are held in current status.

TML, TIM, TMH, and TMS

Current values are held.
Timeout statuses are held.

CNT, CDP, and CUD

Current values are held.
Pulse inputs are turned off.
Countout statuses are held.

SFR and SFRN

Shift register bit statuses are held.
Pulse inputs are turned off.
The output from the last bit is held.

Input conditions cannot be set for the JEND instruction.

More than one IMP instruction can be used with one JEND instruction.

Corresponding JMP/JEND instructions cannot be nested within another pair of corresponding IMP/JEND instructions.

Ladder Diagram

—] ——+ IMP
10

— ———O—
11 Q0

JEND

Timing Chart

Program List

Input 10 (;';‘ | |

Input 11 OOF'E | |

Prgm Adrs | Instruction Data

0 LOD 10

1 JMP

2 LOD 11

3 out Q0
4 JEND

[ 1
[ ]

Output QO C())F';:‘ [

[]
—

When input 10 ison, IMP is executed so that the subsequent

output statusis held.

When input 10 is off, IMP is not executed so that the following
program is executed according to the actual input statuses.
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JMP (Jump) and JEND (Jump End), continued

Ladder Diagram Program List
— ——— JmP Prgm Adrs | Instruction Data
11 0 LOD 11
1 IJMP
— ——0O— 2 LOD 12
12 Q0 3 ouT Qo0
4 LOD 13
— F——— P 5 IMP
13 6 LOD 14
7 ouT Q1
_|| 4| Ol 8 LOD 15
Q 9 JMP
10 LOD 16
_||5| MP 11 ouT Q2
12 JEND
— ——O—
16 Q2
JEND

This jump circuit will give priority to 11, 13, and 15, in that order.
When input 11 is on, the first IMP is executed so that subsequent output statuses of QO through Q2 are held.

When input 11 is off, the first IMP is not executed so that the following program is executed according to the actual input
statuses of 12 through 16.

When |11 is off and 13 is on, the second IMP is executed so that subsequent output statuses of Q1 and Q2 are held.

When both 11 and |3 are off, the first and second JM Ps are not executed so that the following program is executed accord-
ing to the actual input statuses of 14 through 16.

END @

The END instruction is always required at the end of a program; however, it is not necessary to program the END instruc-
tion after the last programmed instruction. The END instruction already exists at every unused address. (When an address
isused for programming, the END instruction is removed.)

A scanisthe execution of all instructions from address zero to the END instruction. The time required for thisexecution is
referred to as one scan time. The scan time varies with respect to program length, which corresponds to the address where
the END instruction is found.

During the scan time, program instructions are processed sequentially. Thisis why the output instruction closest to the
END instruction has priority over a previousinstruction for the same output. No output isinitiated until all logic within a
scan is processed.

Output occurs simultaneously, and thisisthe first part of the END instruction execution. The second part of the END
instruction execution isto monitor al inputs, also done simultaneously. Then program instructions are ready to be pro-
cessed sequentially once again.

Ladder Diagram Program List
y O Prgm Adrs | Instruction Data
10 Q0 0 LOD 10
1 ouT Q0
— ——0O— 2 LOD 11
11 Q1 3 ouT Q1
4 END
END
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8: ADVANCED INSTRUCTIONS

Introduction

This chapter describes general rules of using advanced instructions, terms, data types, and formats used for advanced

instructions.

Advanced Instruction List

Group Symbol Name W Dalta T)I;pe 1 \?Vtc)yrc(i); PS;gee
NOP NOP No Operation 1 8-6
MOV Move X X 6or7 91
MOVN Move Not X X 6or7 9-5
IMOV Indirect Move X X 9or 10 9-6
IMOVN Indirect Move Not X X 9or 10 9-7
Move BMOV Block Move X 7 9-8
NSET N Data Set X X 2xS1 + 4 99
NRS N Data Repeat Set X 7o0r8 9-10
IBMV Indirect Bit Move X 9 9-11
IBMVN Indirect Bit Move Not X 9 9-12
XCHG Exchange X X 5 9-13
CMP= Compare Equal To X | X | X | X 8to 10 101
CMP<> Compare Unequal To X1 X | X | X 81to 10 10-1
CMP< Compare Less Than X | X | X | X 810 10 10-1
gsﬁparison CMP> Compare Greater Than X| X | X | X 81to 10 101
CMP<= Compare Less Than or Equal To X1 X | XX 810 10 101
CMP>= Compare Greater Than or Equal To X| X | X | X 81to 10 101
ICMP>= Interval Compare Greater Thanor Equal To | X | X | X | X 9to 12 104
ADD Addition X| X | XX 8to0 10 111
SUB Subtraction X | X | X|X 81to 10 11-1
MUL Multiplication X| X | X | X 81to 10 111
Binary DIV Division X | X | X | X 8to 10 11-1
Arithmetic INC Increment X X 3 119
DEC Decrement X X 3 11-9
ROOT Root X 5 1110
SUM Sum X 8 1111
ANDW AND Word X 8to 10 121
Boolean ORW OR Word X 8to 10 12-1
Computation XORW Exclusive OR Word X 8to 10 12-1
NEG Negate X X 3 12-5
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Group Symbol Name W Dalta Tépe \?v?rg; PS;gee
SFTL Shift Left X X 4 131

SFTR Shift Right X X 4 133

Bit Shift ROTL Rotate Left X X 4 135
and ROTR Rotate Right X X 4 13-7
Rotate ROTLC Rotate Left with Carry X X 4 139
ROTRC Rotate Right with Carry X X 4 1311

BCDLS BCD Left Shift X 4 13-13

HTOB Hex to BCD X X or6 14-1

BTOH BCD to Hex X X 50r6 14-3

HTOA Hex to ASCII X 7 14-5

Data ATOH ASCII to Hex X 7 14-7
Conversion BTOA BCD to ASCII X 7 149
ATOB ASCIl to BCD X 7 14-11

DTDV Data Divide X 5 14-13

DTCB Data Combine X 5 14-14

WKCMP ON Week Compare ON 9 15-1

\F,’Vrizl:ammer WKCMP OFF | Week Compare OFF 9 151
WKTBL Week Table 4+ 2n 15-2

DISP Display 6 16-1

Interface DGRD Digital Read 8 16-3
CDISP Character Display 4+2n+3m 16-5

TXD1 Transmit 1 7+n+2m 174

User TXD2 Transmit 2 7+n+2m 174
Communication | RXxD1 Receive 1 7+n+2m | 17-13
RXD2 Receive 2 7+n+2m 17-13

LABEL Label 2 181

LIMP Label Jump 3 18-1

E:gﬂr;'i‘;g LCAL Label Call 3 183
LRET Label Return 1 18-3

DINZ Decrement Jump Non-zero 5 18-5

XYFS XY Format Set X 4 + 4n 191

Coordinate CVXTY Convert Xto Y X 7 19-2
Conversion CVYTX Convert Y to X X 7 19-3
AVRG Average X | X 11 19-6

PID PID PID Control 11 201
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8: ADVANCED INSTRUCTIONS

Structure of an Advanced Instruction

Opcode

Source Operand  Destination Operand i ] ] ) )
The opcodeisasymbol to identify the advanced instruction.

Opcode Repeat Cycles

Data Type

Specifies the word (W), integer (1), double word (D), or
long (L) datatype.

10 * ****\ ****\ ok

—{MOvWw) S1R D1R REP ~‘

Source Operand
Data Type gggie?ltation The source operand specifies the 16- or 32-bit datato be
g processed by the advanced instruction. Some advanced

Repeat Designation instructions require two source operands.

Specifies whether repeat is used for the operand or not. Destination Operand

The destination operand specifies the 16- or 32-bit data to
store the result of the advanced instruction. Some advanced
instructions require two destination operands.

Repeat Cycles
Specifies the quantity of repeat cycles: 1 through 99.

Input Condition for Advanced Instructions

Almost all advanced instructions must be preceded by a contact, except NOP (no operation), LABEL (label), and LRET
(Iabel return) instructions. The input condition can be programmed using a bit operand such asinput, output, internal relay,
shift register, or link register bit. Timer and counter can also be used as an input condition to turn on the contact when the
timer times out or the counter counts out.

While the input condition is on, the advanced instruction is ’_{
10

executed in each scan. To execute the advanced instruction
only at therising or falling edge of theinput, use the SOTU
or SOTD instruction.

D10 D20

SOTU < MOV(W) S1- D1- REP“

While the input condition is off, the advanced instruction is not executed and operand statuses are held.

Source and Destination Operands

The source and destination operands specify 16- or 32-bit data, depending on the selected data type. When a bit operand
such asinput, output, internal relay, or shift register is designated as a source or destination operand, 16 or 32 points start-
ing with the designated number are processed as source or destination data. When aword operand such astimer or counter
is designated as a source operand, the current value is read as source data. When atimer or counter is designated as a des-
tination operand, the result of the advanced instruction is set to the preset value for the timer or counter. When a datareg-
ister is designated as a source or destination operand, the data is read from or written to the designated data register.

Using Timer or Counter as Source Operand

Since all timer instructions—TML (1-sec timer), TIM (100-msec timer), TMH (10-msec timer), and TM S (1-msec
timer)—subtract from the preset value, the current value is decremented from the preset value and indicates the remaining
time. As described above, when atimer is designated as a source operand of an advanced instruction, the current value, or
the remaining time, of the timer is read as source data. Adding counters CNT start counting at 0, and the current valueis
incremented up to the preset value. Reversible counters CDP and CUD start counting at the preset value and the current
value isincremented or decremented from the preset value. When any counter is designated as a source operand of an
advanced instruction, the current value is read as source data.

Using Timer or Counter as Destination Operand

As described above, when atimer or counter is designated as a destination operand of an advanced instruction, the result
of the advanced instruction is set to the preset value of the timer or counter. Timer and counter preset values can be O
through 65535.

When atimer or counter preset value is designated using a data register, the timer or counter cannot be designated as a des-
tination of an advanced instruction. When executing such an advanced instruction, a user program execution error will

result. If atimer or counter is designated as a destination of an advanced instruction and if the timer or counter is not pro-
grammed, then a user program execution error will also result. For details of user program execution error, see page 27-6.

Note: When a user program execution error occurs, the result is not set to the destination.
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8: ADVANCED INSTRUCTIONS

Data Types for Advanced Instructions

When using move, data comparison, binary arithmetic, Boolean computation, bit shift/rotate, data conversion, and coordi-
nate conversion instructions for the OpenNet Controller, data types can be selected from word (W), integer (1), double
word (D), or long (L). For other advanced instructions, the datais processed in units of 16-bit word.

Data Type Symbol Bits (gRuezlqi;i:grngDsittja Range of Decimal Values
Word (Unsigned 16 bits) W 16 bits 1 0 to 65,535
Integer (Signed 15 bits) | 16 bits 1 -32,768 to 32,767
Double Word (Unsigned 32 bits) D 32 bits 2 0 to 4,294,967,295
Long (Signed 31 bits) L 32 bits 2 -2,147,483,648 to 2,147,483,647

Decimal Values and Hexadecimal Storage

The following table shows hexadecimal equivalents which are stored in the CPU, as the result of addition and subtraction
of the decimal values shown:

Data Type Result of Addition Hexadecimal Storage Result of Subtraction Hexadecimal Storage
0] 0000 65535 FFFF
65535 FFFF
Word 131071 (CY) FFFF -1 (BW) FFFF
-65535 (BW) 0001
-65536 (BW) 0000
65534 (CY) 7FFE 65534 (BW) 7FFE
32768 (CY) 0000 32768 (BW) 0000
32767 TFFF 32767 TFFF
0] 0000 0] 0000
Integer -1 FFFF -1 FFFF
-32767 8001 -32767 8001
-32768 8000 -32768 8000
-32769 (CY) FFFF -32769 (BW) FFFF
-65535 (CY) 8001 -65535 (BW) 8001
0] 00000000 4294967295 FFFFFFFF
4294967295 FFFFFFFF
Double Word 8589934591 (CY) FFFFFFFF -1 (BW) FFFFFFFF
-4294967295 (BW) 00000001
-4294967296 (BW) 00000000
4294967294 (CY) 7FFFFFFE 4294967294 (BW) 7FFFFFFE
2147483648 (CY) 00000000 2147483648 (BW) 00000000
2147483647 TFFFFFFF 2147483647 TFFFFFFF
0] 00000000 0] 00000000
Long -1 FFFFFFFF -1 FFFFFFFF
-2147483647 80000001 -2147483647 80000001
-2147483648 80000000 -2147483648 80000000
-2147483649 (CY) FFFFFFFF -2147483649 (BW) FFFFFFFF
-4294967295 (CY) 80000001 -4294967295 (BW) 80000001

84
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8: ADVANCED INSTRUCTIONS

D

ouble-Word Operands in Data Registers and Link Registers
When the double-word data type is selected for the source or destination operand, the data is loaded from or stored to two
consecutive operands. The order of the two operands depends on the operand type.

When a dataregister, timer, or counter is selected as a double-word operand, the upper-word datais loaded from or stored
to the first operand selected. The lower-word datais |oaded from or stored to the subsequent operand.

On the contrary, when alink register is selected as a double-word operand, the lower-word datais|oaded from or stored to
the first operand selected. The upper-word datais loaded from or stored to the subsequent operand.

Example: When data register D10 and link register L 100 are designated as a double-word source operand and dataregis-
ter D20 and link register L200 are designated as a double-word destination operand, the data is loaded from or stored to
two consecutive operands as illustrated bel ow.

Source Operand Destination Operand
Data Register/Timer/Counter Data Register/Timer/Counter
Upper Word D10 (f'26362h) (142636‘81) Upper Word D20
Lower Word D11 éé%gﬁ) Double-word Data ég%gﬁ) Lower Word D21
305419896
Link Register (12345678h) Link Register
22136 22136
Lower Word L100 (5678h) (5678h) Lower Word L200
Il ]
Upper Word L101 (f'26362h) (142636‘81) Upper Word L201

Discontinuity of Operand Areas

Each operand areais discrete and does not continue, for example, from input to output or from output to internal relay. In
addition, special internal relays M8000 through M8237 are in a separate area from interna relays MO through M2557.
Special data registers D8000 through D8999 are in a separate area from data registers DO through D7999. Slave link regis-
ters L100 through L 727 are in a separate area from master link registers L1000 through L1317.

Theinternal relay ends at M2557. Since the MOV (move) instruction
MOV(W) S1- D1- REP . ) .
M8125 M2550 DO reads 16 internal relays, the last internal relay exceeds the valid range.
When this program is downloaded to the OpenNet Controller CPU mod-
ule, auser program syntax error occurs and the ERROR LED islit.

D100 D200 D7999 nation of the DIV (division) instruction requires two data regis-
ters D7999 and D8000. Since D8000 is a special data register
and does not continue from the data register area, a user pro-
gram syntax error is caused.

’_{ DVW) SI- S2- Di- REp “ This program results in a user program syntax error. The desti-
10

Advanced instructions execute operation only on the available operands in the valid area. If invalid operands are desig-
nated, a user program syntax error occurs when transferring the user program to the OpenNet Controller CPU module.

- The MOV (move) instruction sets data of data register DO to 16 outputs
’VE{HIZS MOVW) SDlo 8é8% REP “ Q580 through Q597 in the first repeat cycle. The destination of the sec-
ond cycleisthe next 16 outputs Q600 through Q617, which are invalid,

resulting in a user program syntax error.

For details about repeat operations of each advanced instruction, see the
following chapters.
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NOP (No Operation) ']

op No operation is executed by the NOP instruction.
The NOP instruction may serve as a place holder. Another use would be to add a delay to the CPU

scan time, in order to simulate communication with a machine or application, for debugging pur-
poses.

The NOP instruction does not require an input and operand.

Details of all other advanced instructions are described in following chapters.
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9: MOVE INSTRUCTIONS

Introduction

Data can be moved using the MOV (move), MOV N (move not), IMOV (indirect move), or IMOVN (indirect move not)
instruction. The moved datais 16- or 32-bit data, and the repeat operation can also be used to increase the quantity of data
moved. Inthe MOV or MOV N instruction, the source and destination operand are designated by S1 and D1 directly. Inthe
IMQOV or IMOV N instruction, the source and destination operand are determined by the offset values designated by S2 and
D2 added to source operand S1 and destination operand D1.

Since the move instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

MOV (Move) 4|

When input is on, 16- or 32-bit datafrom operand designated by Sl is
moved to operand designated by D1.

*khkkhk Fhhkik *x

’_¢ —{ MOvV(*) S1(R) D1(R) REP “ S1—D1

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) First operand number to move X X X X X X X X X 1-99
D1 (Destination 1) First operand number to move to — X A X X X X X — 1-99

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
Source operand can be both internal relays MO through M 2557 and special internal relays M8000 through M8237.

When T (timer) or C (counter) is used as S1, the timer/counter current valueis read out. When T (timer) or C (counter) is
used as D1, the datais written in as a preset value which can be 0 through 65535.
Valid Data Types
W (word) I (integer) D (double word) L (long)
X X X X

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word or integer datatype) or 32 points (double-word or long data type) are used. When repeat is desig-
nated for a bit operand, the quantity of operand bitsincreasesin 16- or 32-point increments.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word or integer datatype) or 2 points (double-word or long data type) are used. When repeat is desig-
nated for aword operand, the quantity of operand words increasesin 1- or 2-point increments.

Examples: MOV

When input 12 is on, the data in data register D10 designated by source

Data Type: Word
—{MOV(W) S1- D1- REP
’_{Q D10 MO ) ) - - ’
operand S1ismoved to 16 internal relays starting with MO designated by
destination operand D1.

D10 [12345] —— MO through M7, M10 through M17

“ D10 — MO

The datain the source data register is converted into 16-bit binary MSB LSB
data, and the ON/OFF statuses of the 16 bits are moved to internal |0|0 | 1 | 1 ||0|0|0|0 ||O|O|1|1 ” 1|0|0|1|
relays MO through M7 and M 10 through M17. MO isthe LSB (lesst M17 M10 M7 MO

significant bit). M17 isthe MSB (most significant hit).
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9: MOVE INSTRUCTIONS

Data Type: Word

|_
10

MOV(W)

S1-
810

D1 -
D2

REP

i

810 — D2

When input 10 is on, constant 810 designated
by source operand S1 is moved to data register
D2 designated by destination operand D1.

Data move operation for the integer data type is the same as for the word data type.

Data Type: Double Word

|_
10

MOV(D)

S1-
810

D1 -
D2

REP

810 — D2-D3

When input 10 is on, constant 810 designated
by source operand S1 is moved to dataregisters
D2 and D3 designated by destination operand
D1

Data move operation for the long data type is the same as for the double-word data type.

Data Type: Word

— MOV(Ww) Si1- D1- REP
11 D10 D2
Data Type: Double Word
— MOV(D) Si- Di1- REP
’_{”_ D10 D2

D10 — D2

When input |1 is on, the data in data register
D10 designated by source operand S1 is moved
to dataregister D2 designated by destination
operand D1.

D10-D11 — D2-D3

When input 11 is on, the data in data registers
D10 and D11 designated by source operand S1
ismoved to data registers D2 and D3 desig-
nated by destination operand D1.

Double-word Data Move in Data Registers and Link Registers

The data movement differs depending on the selected double-word operand. When a data register, timer, or counter is
selected as a double-word operand, the upper-word datais loaded from or stored to the first operand selected. The lower-
word datais loaded from or stored to the subsequent operand.

oo ]

o1

D2 810
0
810

DO
D1
D2|| 930
X
D10| 930 |
o |
D1
2|
D3|
IS
D10 || Double-
our| s ||

On the contrary, when alink register is selected as a double-word operand, the lower-word dataisloaded from or stored to

the first operand selected. The upper-word datais loaded from or stored to the subsequent operand.

Double-word Destination Operand: Data Register

MOV(D)

'—<|1|—

S1- D1 - REP
305419896 DO

i

Double-word Destination Operand: Link Register

—{ Mov(D)
11

S1 - D1 - REP
305419896 L100

i

9-2

Double-word

Source Data 4660

305419896 (1234h)
Sl |

(12345678h) < 22136
(5678h)

Double-word

Source Data 22136

305419896 (5678h)

(12345678h) 2660 |
(1234h)

OPENNET CONTROLLER USER’S MANUAL
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Upper Word DO

Lower Word D1

Data Move to Link Registers

Lower Word L100

Upper Word L101
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Repeat Operation in the Move Instructions

Repeat Source Operand

When the S1 (source) is designated with repeat, operands as many as the repeat cycles starting with the operand designated
by S1 are moved to the destination. As aresult, only the last of the source operands is moved to the destination.

= Data Type: Word

Source (Repeat = 3) Destination (Repeat = 0)
— MOV(W) S1R D1- REP
’_‘u DI0O D20 3 D20
= Data Type: Double Word
Destination (Repeat = 0)
— MOV(D) S1R D1- REP
’_{,2 DIO D20 3 D20] 114
D21 | 115 |
p22[ |
D23
D24
D25

Repeat Destination Operand

When the D1 (destination) is designated to repeat, the source operand designated by S1 is moved to all destination oper-
ands as many as the repeat cycles starting with the destination designated by D1.

Note: The NRS (N data repeat set) instruction has the same effect as the MOV instruction with only the destination desig-

nated to repeat.

= Data Type: Word

’—‘I 3|— MOV(W) %115 %125 RsE,P D10| 110 D20| 110
D11 111 ——D21 | 110
D12 ———>D22
= Data Type: Double Word

’_{ Source (Repeat = 0) Destination (Repeat = 3)

p— MovV() Si- DIR REP D10|| 110 D20 110

14 D10 D20 3 >
D21 111

Source (Repeat = 0)

Destination (Repeat = 3)

Repeat Source and Destination Operands

When both S1 (source) and D1 (destination) are designated to repeat, operands as many as the repeat cycles starting with
the operand designated by S1 are moved to the same quantity of operands starting with the operand designated by D1.

Note: The BMOV (block move) instruction has the same effect as the MOV instruction with both the source and destination
designated to repeat.

= Data Type: Word

Source (Repeat = 3)

Destination (Repeat = 3)

’—‘5'— Movew) Stk DR REP p1o[[110 ———=p20[ 110
p1a| 111 21 [ 112
p12[ 112 D22 [ 112

OPENNET CONTROLLER USER’S MANUAL
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9: MOVE INSTRUCTIONS

= Data Type: Double Word

|_
16

MOV/(D)

S1R
D10

D1R
D20

REP
3

Repeat Bit Operands

The MOV (move) instruction moves 16-bit data (word or integer data type) or 32-bit data (double-word or integer data
type). When a bit operand such as input, output, internal relay, or shift register is designated as the source or destination
operand, 16 or 32 bits starting with the one designated by S1 or D1 are the target data. If arepeat operation is designated
for abit operand, the target data increasesin 16- or 32-bit increments, depending on the selected data type.

= Data Type: Word

—

110

MOV(W) S1-

D10

D1R
MO

Source
REP
3

= Data Type: Double Word

|_

111

MOV(D)

S1-
D10

MO

Source
D1R REP
3 “ D10

Overlapped Operands by Repeat

If the repeat operation is designated for both the source and destination and if a portion of the source and destination areas
overlap each other, then the source datain the overlapped areais also changed.

B

94

SOTU

MOV(W)

S1R
D10

D1R REP
D12 4

Before Execution

D10

OPENNET CONTROLLER USER’S MANUAL

Source (Repeat = 3) Destination (Repeat = 3)
D10
D11
D12
D13
D14
D15

(Repeat = 0) Destination (Repeat = 3)

—MQO through M7, M10 through M17
——M20 through M27, M30 through M37
——M40 through M47, M50 through M57

(Repeat = 0) Destination (Repeat = 3)

110 MO through M7, M10 through M17
I I:MZO through M27, M30 through M37
I:M40 through M47, M50 through M57

M60 through M67, M70 through M77

|:M80 through M87, M9O through M97

M2100 through M107, M110 through M117

Source: D10 through D13 (Repeat = 4)
Destination: D12 through D15 (Repeat = 4)

1st Execution 2nd Execution




9: MOVE INSTRUCTIONS

MOVN (Move Not) 4|

’_¢ — MOVN(*) S1(R) D1(R) REP

*khkkhk Fhhkik **

When input is on, 16- or 32-bit data from operand designated by Sl is
inverted bit by bit and moved to operand designated by D1.

“ SINOT —» D1

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) First operand number to move X X X X X X X X X 1-99
D1 (Destination 1) First operand number to move to — X A X X X X X — 1-99

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S1, the timer/counter current valueis read out. When T (timer) or C (counter) is
used as D1, the datais written in as a preset value which can be 0 through 65535.
Valid Data Types
W (word) I (integer) D (double word) L (long)
X X X X

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word or integer data type) or 32 points (double-word or long data type) are used. When repeat is desig-
nated for a bit operand, the quantity of operand bitsincreasesin 16- or 32-point increments.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word or integer data type) or 2 points (double-word or long data type) are used. When repeat is desig-
nated for aword operand, the quantity of operand words increasesin 1- or 2-point increments.

Examples: MOVN

M10 NOT — M50

When input 10 ison, the 16 internal relays starting with M 10 designated
by source operand S1 are inverted bit by bit and moved to 16 internal
relays starting with M50 designated by destination operand D1.

M 10 through M17, M20 through M27 NOT — M50 through M57, M60 through M67

) . MSB S1 LsB The ON/OFF statuses of the 16 internal relays M10
BefOEeM'g‘?’ﬁ\r,lsl'%g. lofo[1]z][o]ooo][o]o[z]z][1]o]o]1] throughM17and M20 through M27 areinverted and
' moved to 16 internal relays M50 through M57 and
M60 through M67. M50 isthe L SB (least significant
bit), and M67 isthe MSB (most significant bit).

—{MOVNW) S1- D1- REP
10 M10 M50 “

After inversion MSB D1 LSB
we7-ms0): [L11[0fo][1[1]1]1][1]1]ofo][0]1]1]0]

— MOVN(W) S1 - D1- REP
11 810 D2

When input 11 ison, decimal constant 810 designated by source operand
Sl isconverted into 16-bit binary data, and the ON/OFF statuses of the
16 hits are inverted and moved to data register D2 designated by destina-
tion operand D1.

“ 810 NOT — D2

MSB S1 LSB
Before inversion (810): [0]o]o]o][o]o]1]1][o]o]1]0][1]o]1]0] pof ]
MSB D1 LSB Dl
After inversion (64725): [1[1[1]1][1]1]o[o][1[1]o]1][0[1]0[1] D2 [64725]«— 810
D30 NOT — D20 I
D20 64605
’_1 —{ MOVN(W) SD%(; DD%(; REP ~‘ When input 12 is on, the data in data register l/\/',
12 . - . . :/\/’
D30 designated by Sl isinverted bit by bit and |
moved to data register D20 designated by D1. D30 930 |
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IMOV (Indirect Move) i

*khdkk **x

’_H_H\AOV(*) S1IR) S2 Di(R) D2 REP

S1+S2—-D1+D2

“ When input is on, the values contained in operands des-
ignated by S1 and S2 are added to determine the source
of data. The 16- or 32-bit data so determined is moved to
destination, which is determined by the sum of values
contained in operands designated by D1 and D2.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Base address to move from X X X X X X X X — 1-99
S2 (Source 2) Offset for S1 X X X X X X X X — —
D1 (Destination 1) Base address to move to — X A X X X X X — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X X — —

For the valid operand number range, see page 6-2.
A Interna relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
When T (timer) or C (counter) isused as S1, S2, or D2, the operand datais the timer/counter current value. When T (timer)
or C (counter) isused as D1, the operand data is the timer/counter preset value which can be 0 through 65535.
Valid Data Types
W (word) | (integer) D (double word) L (long)
X — X —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source S1 or
destination D1, 16 points (word data type) or 32 points (double-word data type) are used. When repeat is designated for a
bit operand, the quantity of operand bits increasesin 16- or 32-point increments.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source S1 or
destination D1, 1 point (word data type) or 2 points (double-word data type) are used. When repeat is designated for a
word operand, the quantity of operand words increasesin 1- or 2-point increments.

For source operand S2 and destination operand D2, 16 points (bit operand) or 1 point (word operand) is always used with-
out regard to the data type. Source operand S2 and destination operand D2 do not have to be designated. If S2 or D2 is hot
designated, the source or destination operand is determined by S1 or D1 without offset.

Make sure that the source data determined by S1 + S2 and the destination data determined by D1 + D2 are within the valid
operand range. If the derived source or destination operand is out of the valid operand range, a user program execution
error will result, turning on special internal relay M8004 and the ERROR LED on the CPU module.

Example: IMOV
—{IMOVW) S1- S2 D1- D2 REP
’_ﬁo D20 C10 D10 D25 “
D20+ C10 —» D10 + D25

Source operand S1 and destination operand D1 determine the type of operand. Source operand S2
and destination operand D2 are the offset values to determine the source and destination operands.

If the current value of counter C10 designated by source operand S2 is 4, the source data is deter-
mined by adding the offset to data register D20 designated by source operand S1.

D(20 + 4) = D24

If dataregister D25 contains a value of 20, the destination is determined by adding the offset to
data register D10 designated by destination operand D1:

D(10+20) = D30
Asaresult, when input 10 is on, the datain data register D24 is moved to data register D30.
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9: MOVE INSTRUCTIONS

MOVN (Indirect Move Not) &

When input is on, the values contained in operands desig-
nated by S1 and S2 are added to determine the source of
data. The 16- or 32-bit data so determined isinverted and
moved to destination, which is determined by the sum of
values contained in operands designated by D1 and D2.

*khdkk **

’_H_H\AOVN(*) S1R) S2 Di(R) D2 REP

“ S1+S2NOT —- D1+ D2

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Base address to move from X X X X X X X X — 1-99
S2 (Source 2) Offset for S1 X X X X X X X X — —
D1 (Destination 1) Base address to move to — X A X X X X X — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X X — —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
When T (timer) or C (counter) isused as S1, S2, or D2, the operand datais the timer/counter current value. When T (timer)
or C (counter) isused as D1, the operand data is the timer/counter preset value which can be 0 through 65535.
Valid Data Types
W (word) | (integer) D (double word) L (long)
X — X —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source S1 or
destination D1, 16 points (word data type) or 32 points (double-word data type) are used. When repeat is designated for a
bit operand, the quantity of operand bits increasesin 16- or 32-point increments.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source S1 or
destination D1, 1 point (word data type) or 2 points (double-word data type) are used. When repeat is designated for a
word operand, the quantity of operand words increasesin 1- or 2-point increments.

For source operand S2 and destination operand D2, 16 points (bit operand) or 1 point (word operand) is always used with-
out regard to the data type. Source operand S2 and destination operand D2 do not have to be designated. If S2 or D2 is not
designated, the source or destination operand is determined by S1 or D1 without offset.

Make sure that the source data determined by S1 + S2 and the destination data determined by D1 + D2 are within the valid
operand range. If the derived source or destination operand is out of the valid operand range, a user program execution
error will result, turning on special internal relay M8004 and the ERROR LED on the CPU module.

Example: IMOVN

— IMOVN(W) S1 - S2 D1 - D2 REP
10 Cl10 D10 D30 D20 pro[ 4 |
C10+ D10 NOT — D30 + D20
Source operand S1 and destination operand D1 determine the type of operand. Source operand S2 D19 |:]
and destination operand D2 are the offset values to determine the source and destination operands. D20
If the data of data register D10 designated by source operand S2 is 4, then the source data is deter- D21 |:]
mined by adding the offset to counter C10 designated by source operand Sl: ,/\/'.
59085

C(10 + 4) = C14 D45

If data register D20 designated by destination operand D2 contains a value of 15, then the destina-
tion is determined by adding the offset to data register D30 designated by destination operand D1.:

D(30 + 15) = D45

Asaresult, wheninput 10 is on, the current value of counter C14 isinverted and moved to data reg-
ister D45.
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9: MOVE INSTRUCTIONS

BMOV (Block Move) &4

’—H—

BMOV(W)

S1 N-W

D1

N blocks of 16-bit data

operand designated by D1.

N blocks of 16-bit data

“ S1, S1+1, S1+2, ..., S1+N-1— D1, D1+1, D1+2, ..., D1+N-1

When input ison, N blocks of 16-bit word data starting with operand
designated by S1 are moved to N blocks of destinations, starting with

S1 First 16-bit data D1 First 16-bit data
S1+1 Second 16-bit data Block Move D1+1 Second 16-bit data
s1+2 |  Third 16-bit data ——-  D1+2 [ Third 16-bit data
T e
S1+N-1 Nth 16-bit data D1+N-1 Nth 16-bit data
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) First operand number to move X X X X X X X X —
N-W (N words) Quantity of blocks to move X X X X X X X X —
D1 (Destination 1) First operand number to move to — X A X X X X X —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1 or N-W, the timer/counter current value isread out. When T (timer) or C
(counter) isused as D1, the data is written in as a preset value which can be 0 through 65535.

Make sure that the last source data determined by S1+N—1 and the last destination data determined by D1+N-1 are within
the valid operand range. If the derived source or destination operand is out of the valid operand range, a user program exe-

cution error will result, turning on special internal relay M8004 and the ERROR LED on the CPU module.

Valid Data Types

W (word)

| (integer)

D (double word)

L (long)

X —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source, N-W,
or destination, 16 points (word data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source, N-
W, or destination, 1 point (word data type) is used.

Example: BMOV

SOTU

o

BMOV(W) S1

D10

N-W

5

D1
D20

D10 through D14 — D20 through D24
When input 10 isturned on, data of 5 data registers starting with D10 desig-
nated by source operand S1 is moved to 5 data registers starting with D20

designated by dest

9-8

ination operand D1.
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9: MOVE INSTRUCTIONS

NSET (N Data Set) &4

S1,82,S3, ..., 5N — D1,D2,D3, ..., DN

—] NSET(*)  S1 S2 e SN D1
oAk When input ison, N blocks of 16- or 32-bit data in operands

designated by S1, S2, S3, ..., SN are moved to N blocks of
destinations, starting with operand designated by D1.

N blocks of 16-/32-bit data N blocks of 16-/32-bit data
S1 First 16-/32-bit data D1 First 16-/32-bit data
S2 | Second 16-/32-bit data N Data Set D1+1 or D1+2 | Second 16-/32-bit data
S3 | Third 16-/32-bit data _> D142 or D1+4 | Third 16-/32-bit data

B e —— B e —— 1
SN Nth 16-/32-bit data D1+N-1 or D1+2N-2 Nth 16-/32-bit data

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) First operand number to move X X X X X X X X X —
D1 (Destination 1) First operand number to move to — X A X X X X X — —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1 through SN, the timer/counter current valueisread out. When T (timer) or C
(counter) isused as D1, the datais written in as a preset value which can be 0 through 65535.

Make sure that the last destination data determined by D1+N-1 (word or integer data type) or D1+2N—-2 (double-word or
long datatype) is within the valid operand range. If the derived destination operand is out of the valid operand range, a
user program execution error will result, turning on special internal relay M8004 and ERROR LED on the CPU module.

Valid Data Types
W (word) I (integer) D (double word) L (long)
X X X X

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word or integer data type) or 32 points (double-word or long data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word or integer data type) or 2 points (double-word or long data type) are used.

Examples: NSET

soTU — NSET(w)  s1 S2 S3 sS4 S5 D1 1998 ——

10 1998 12 25 12 30 D20 12 —»
Five constants 1998, 12, 25, 12, and 30 — D20 through D24 25

When input 10 isturned on, 5 constants designated by source operands S1 through S5 12 ——

are moved to 5 data registers starting with D20 designated by destination operand D1. 30 ——

soTul{NSETD) s1 s2  s3 b1
11 12 34 56 D50 I{
s1( 12 (32+bit)

Three 32-bit constants 12, 34, and 56 — D50 through D55 s2( 34 (32-bit)
When input 11 is turned on, 3 constants designated by source oper- ¢4
ands S1 through S3 are moved to 6 data registers starting with D50

designated by destination operand D1.
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9: MOVE INSTRUCTIONS

NRS (N Data Repeat Set) &4

“ S1—-D1,D2,D3, ..., Dn-1

When input is on, 16- or 32-bit data designated by Sl is set to N blocks
of destinations, starting with operand designated by D1.

’_H_NRS(*) NW Sl D1

N blocks of 16-/32-bit data

D1 First 16-/32-bit data
N Data Repeat Set D1+1 or D1+2 | Second 16-/32-bit data

S1 16-/32-bit data > D1+2 or D1+4 | Third 16-/32-bit data
L= —

D1+N-1 or D1+2N-2 Nth 16-/32-bit data

Source data for repeat set

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
N-W (N blocks) Quantity of blocks to move X X X X X X X X X —
S1 (Source 1) Operand number to move X X X X X X X X X —
D1 (Destination 1) First operand number to move to — X A X X X X X — —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as N-W or S1, the timer/counter current valueis read out. When T (timer) or C
(counter) is used as D1, the datais written in as a preset value which can be 0 through 65535.

Make sure that the last destination data determined by D1+N—1 (word or integer data type) or D1+2N—2 (double-word or
long data type) are within the valid operand range. If the derived destination operand is out of the valid operand range, a
user program execution error will result, turning on special internal relay M8004 and ERROR LED.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X X X X

For the N-W, 16 points (bit operand) or 1 point (word operand) is always used without regard to the data type.

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word or integer data type) or 32 points (double-word or long data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word or integer data type) or 2 points (double-word or long data type) are used.

Examples: NRS

SOTU[{NRSW) Nw — S1 D1 D25 —T
10 5 D25 D30 >
D25 — D30 through D34
When input 10 isturned on, data of data register D25 designated by source operand S1is —
moved to 5 data registers starting with D30 designated by destination operand D1. —
SOTU— NRS(D)  N-W S1 D1
11 3 D40 D50
Double-word data of D40 and D41 — D50 through D55 D40
When input 11 is turned on, double-word data of data registers D40 and D4l

D41 designated by source operand S1 is moved to 6 data registers starting
with D50 designated by destination operand D1.
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9: MOVE INSTRUCTIONS

IBMV (Indirect Bit Move) i

* kK

When input is on, the values contained in operands designated
by S1 and S2 are added to determine the source of data. The 1-
bit data so determined is moved to destination, which is deter-
mined by the sum of values contained in operands designated

S1+S2—-D1+D2
’_( }— 1BMV(W)  S1 S2 D1 D2 ~‘

by D1 and D2.
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Base address to move from X X X X - = — — — —
S2 (Source 2) Offset for S1 X X A X X X X X — —
D1 (Destination 1) Base address to move to — X A X — — — — — —
D2 (Destination 2) Offset for D1 X X X X X X X X — —

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as S2 or D1. Special internal relays cannot be designated as S2 or
D1.

When T (timer) or C (counter) is used as S2 or D2, the timer/counter current value is read out.

Make sure that the last source data determined by S1+S2 and the last destination data determined by D1+D2 are within the
valid operand range. If the derived source or destination operand is out of the valid operand range, a user program execu-
tion error will result, turning on specia internal relay M8004 and ERROR LED.

Unlike the IMOV and IMOV N instructions, offset operands S2 and D2 must always be designated.

Valid Data Types
W (word) I (integer) D (double word) L (long)
X — — —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) isdesignated asthe S2 or D2, 1
point is used.

Example: IBMV

SOTU IBMV(W) S1 S2 D1 D2
10 M10 D10 Q30 C5
M10+ D10 — Q30+ C5

Source operand S1 and destination operand D1 determine the type of operand. Source operand S2 and destination operand
D2 are the offset values to determine the source and destination operands.

If the value of dataregister D10 designated by source operand M27 M20 M17 M15 M10
S2is5, the source data is determined by adding the offset to (T T TN TITTI NI LTI
internal relay M 10 designated by source operand S1. |(VANVAVAVAY

5th from M10

If the current value of counter C5 designated by destination
operand D2 is 12, the destination is determined by adding the f‘”l | Qi‘l o ‘l?“ol |Q37| EEEE |Q3T
offset to output Q30 designated by destination operand D1.

| A VAVAVANVA VAVAVANVAVAVAVY
12th from Q30

Asaresult, when input 10 is on, the ON/OFF status of internal relay M 15 is moved to output Q44.
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9: MOVE INSTRUCTIONS

IBMVN (Indirect Bit Move Not) |

’_( }— IBMVN(W) S1 S2 D1 D2

When input is on, the values contained in operands designated
by S1 and S2 are added to determine the source of data. The 1-
bit data so determined is inverted and moved to destination,
which is determined by the sum of values contained in oper-

“ S1+S2NOT —- D1+ D2

ands designated by D1 and D2.
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Base address to move from X X X X — — — — — —
S2 (Source 2) Offset for S1 X X A X X X X X — —
D1 (Destination 1) Base address to move to — X A X — — — — — —
D2 (Destination 2) Offset for D1 X X X X X X X X — —

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as S2 or D1. Special internal relays cannot be designated as S2 or
D1.

When T (timer) or C (counter) is used as S2 or D2, the timer/counter current valueis read out.

Make sure that the last source data determined by S1+S2 and the last destination data determined by D1+D2 are within the
valid operand range. If the derived source or destination operand is out of the valid operand range, a user program execu-
tion error will result, turning on special internal relay M8004 and ERROR LED.

Unlike the IMOV and IMOV N instructions, offset operands S2 and D2 must always be designated.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X — — —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated asthe S2 or D2, 1
point is used.

Example: IBMVN
’_1 SOTU }—| IBMVN(W) S1 S2 D1 D2 ~‘
10 M20 D10 Q10 C5

M20+ D10 NOT — Q10+ C5

Source operand S1 and destination operand D1 determine the type of operand. Source operand S2 and destination operand
D2 are the offset values to determine the source and destination operands.

If the value of dataregister D10 designated by source operand M37 M30 M27 M20
S2is 8, the source data is determined by adding the offset to RN EEE EEEREEEE
internal relay M 20 designated by source operand S1. VAYAVAVAVANAVAVAN

NOT ' gth from M20

If the current value of counter C5 designated by destination .- > 020 017 L
operand D2 is 10, the destination is determined by adding the ‘f T ||:Q. f O| |Q T T ] |Q T
offset to output Q10 designated by destination operand D1.

|VAVANVA VAVAVASAVAVAY,
10th from Q10

Asaresult, when input 10 is on, the ON/OFF status of internal relay M30 is inverted and moved to output Q22.
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9: MOVE INSTRUCTIONS

XCHG (Exchange) =+

D1+ D2
—] XCHG(*) D1 D2
fofoteieioliliefotatofied When input is on, the 16- or 32-bit data in operands designated by D1 and D2

are exchanged with each other.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
D1 (Destination 1) First operand number to exchange — X A X X X X X — —
D2 (Destination 2) First operand number to exchange — X A X X X X X — —

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as D1 or D2. Special internal relays cannot be designated as D1 or
D2.

When T (timer) or C (counter) isused as D1 or D2, the current value is read and written in as a preset value which can be
0 through 65535.
Valid Data Types
W (word) | (integer) D (double word) L (long)
X — X —

When a bit operand such as Q (output), M (internal relay), or R (shift register) is designated as the destination, 16 points
(word data type) or 32 points (double-word data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the destination,
1 point (word datatype) or 2 points (double-word data type) are used.

Examples: XCHG

D21 D25

’_{ SOTU XCHG(W) D1 D2 “ Before Exchange After Exchange
10

D21 <> D25
When input 10 is turned on, data of data registers D21 and D25
designated by operands D1 and D2 are exchanged with each other.

SOTU XCHG(D) D1 D2
11 D31 D35

D31:D32 « D35-D36

When input 11 isturned on, data of data registers D31:-D32 and
D35:D36 designated by operands D1 and D2 are exchanged with
each other.
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10: DATA COMPARISON INSTRUCTIONS

Introduction

Data can be compared using data comparison instructions, such as equal to, unequal to, less than, greater than, lessthan or
equal to, and greater than or equal to. When the comparison result is true, an output or internal relay isturned on. The
repeat operation can aso be used to compare more than one set of data.

Three values can also be compared using the ICMP>= instruction.

Since the data comparison instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD
instruction should be used as required.

CMP= (Compare Equal To) =]

’—H—

CMP=(*) S1(R)

*Ahkkkhkh Fhkhkkhk Xhkkhkkk

S2(R)

D1(R)

REP

*x

—1

CMP<> (Compare Unequal To) ‘&|

’—H—

CMP<>(*) S1(R)

S2(R)

D1(R)

* kX

*hXkxk

REP

*x

—1

CMP< (Compare Less Than) =]

’—H—

CMP<(*) S1(R)

S2(R)

D1(R)

*khkkhk FXxhkkik FhhAkk

REP

*x

— 1

CMP> (Compare Greater Than) 2|

’—H—

CMP>(*) S1(R)

S2(R)

D1(R)

REP

*x

S1=S2—D1lon

When input ison, 16- or 32-bit data designated by source oper-
ands S1 and S2 are compared. When S1 datais equal to S2
data, destination operand D1 is turned on. When the condition
isnot met, D1 isturned off.

S1#S2—D1lon

When input is on, 16- or 32-bit data designated by source oper-
ands S1 and S2 are compared. When S1 datais not equal to S2
data, destination operand D1 isturned on. When the conditionis
not met, D1 isturned off.

S1<S2—D1lon

When input is on, 16- or 32-bit data designated by source oper-
ands S1 and S2 are compared. When S1 datais less than S2
data, destination operand D1 isturned on. When the conditionis
not met, D1 isturned off.

S1>S2—-Dlon

When input is on, 16- or 32-bit data designated by source oper-
ands S1 and S2 are compared. When S1 datais greater than S2
data, destination operand D1 isturned on. When the condition is
not met, D1 isturned off.

CMP<= (Compare Less Than or Equal To) ‘&

’—H—

CMP<=(*) S1(R)

S2(R)

D1(R)

*khkkhk FIxhkkik Fhikk

REP

**x

i

S1<S2—-D1lon

When input is on, 16- or 32-bit data designated by source oper-
ands S1 and S2 are compared. When S1 datais less than or
equal to S2 data, destination operand D1 isturned on. When the
condition is not met, D1 isturned off.

CMP>= (Compare Greater Than or Equal To) 2]

’—H—

CMP>=(*) S1(R)

S2(R)

D1(R)

*Ahkkhkh KFhkhkkhkk Khkhkk

REP

*x

i
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S1>S82 — D1lon

When input is on, 16- or 32-bit data designated by source oper-
ands S1 and S2 are compared. When S1 data is greater than or
equal to S2 data, destination operand D1 isturned on. When the
condition isnot met, D1 is turned off.

101



10: DATA COMPARISON INSTRUCTIONS

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data to compare X X X X X X X X X 1-99
S2 (Source 2) Data to compare X X X X X X X X X 1-99
D1 (Destination 1) Comparison output — X A - — — — — — 1-99

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
When T (timer) or C (counter) isused as S1 or S2, the timer/counter current value is read out.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X X X X

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source, 16
points (word or integer data type) or 32 points (double-word or long data type) are used. When repeat is designated for a
bit operand, the quantity of operand bits increasesin 16- or 32-point increments.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source, 1
point (word or integer data type) or 2 points (double-word or long data type) are used. When repeat is designated for a
word operand, the quantity of operand words increasesin 1- or 2-point increments.

When an output or internal relay is designated as the destination, only 1 point is used regardless of the selected data type.
When repeat is designated for the destination, outputs or internal relays as many as the repeat cycles are used.

Examples: CMP>=

The comparison output is usually maintained while the input to the data comparison instruction is off. If the comparison
output is on, the on status is maintained when the input is turned off as demonstrated by this program.

ON
—{CMP>=(W) S1- S2- D1- REP Input 10 e [ 1 [ |
10 DIO C1 QO _ ' :
Comparlson D10 >C1 I—'_l '
Result pio<c1 . | |
Comparison ON | | | |
Output QO OFF
This program turns the output off when the input is off.
CMP>=(W) S1- S2- D1- REP Input 10 o [] [ 1
10 D10 Ci MO c ) D105 C1 o
omparison >
| Result pio<c1 | — | | |
I ' ' ' '
MO 5 oN - ; ;
Q Output QO |_| | |
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Repeat Operation in the Data Comparison Instructions

Repeat One Source Operand

When only S1 (source) is designated to repeat, source operands (as many as the repeat cycles, starting with the operand
designated by S1) are compared with the operand designated by S2. The comparison results are ANDed and set to the des-
tination operand designated by D1.

= Data Type: Word

—[CMP>=W) S1R S2- DI1- REp S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
10 D10 15 M10 3
AND M10
= Data Type: Double Word
CMP>=(D) SLR S2- DL REP S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
10 D20 D30 M50 3 D20-D21 <«——> D30:-D31
D22.D23 <— D30:D31 AND M50

D24.D25 <«— D30:D31

Repeat Two Source Operands

When S1 (source) and S2 (source) are designated to repeat, source operands (as many as the repeat cycles, starting with
the operands designated by S1 and S2) are compared with each other. The comparison results are ANDed and set to the
destination operand designated by D1.

= Data Type: Word

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
— CMP>=(W) S1R S2R Dl1- REP
10 D10 D20 M10 3 Di10|| 10 |<—>= D20 0
D11|| 20 ||=—=D21| 20 AND M10

D12|| 30 |[=—=D22| 100

= Data Type: Double Word

CMP>=(D) SLR S2R DL- REP S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
10 D20 D30 M50 3 D20-D21 <— D30:D31
D22.D23 <«—> D32.-D33 AND M50

D24.D25 <——> D34-D35

Repeat Source and Destination Operands

When S1, S2 (source), and D1 (destination) are designated to repeat, source operands (as many as the repeat cycles, start-
ing with the operands designated by S1 and S2) are compared with each other. The comparison results are set to destina-
tion operands (as many as the repeat cycles, starting with the operand designated by D1).

= Data Type: Word

M10 turned on
M11 turned on
M12 turned off

D10 D20 M10 3

’_{ CMP>—W) SLR S2R DLR REP “ S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
10

= Data Type: Double Word

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
10

CMP>=(D) S1R S2R D1R REP
D20 D30 M50 3 D20-D21 <—> D30-D31 ——— > M50

D22.D23 <—> D32.D33 —— > M51
D24.-D25 <—> D34.D35 ——— > M52
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10: DATA COMPARISON INSTRUCTIONS

ICMP>= (Interval Compare Greater Than or Equal To)

’_¢ —{lcMP>=(x) s1 s2  s3 D1

*khkkhk FhAkIAkh KEhkIki ik KXk khk

“ S1>S2>S3—Dlon

When input is on, the 16- or 32-bit data designated by S1,
S2, and S3 are compared. When the condition is met, desti-
nation operand D1 is turned on. When the condition is not
met, D1 isturned off.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data to compare X X X X X X X X X —
S2 (Source 2) Data to compare X X X X X X X X X —
S3 (Source 3) Data to compare X X X X X X X X X —
D1 (Destination 1) Comparison output — X A - — — — — — —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
When T (timer) or C (counter) isused as S1, S2, or S3, the timer/counter current value is read out.

Valid Data Types
W (word) I (integer) D (double word) L (long)
X X X X

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source, 16
points (word or integer data type) or 32 points (double-word or long data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source, 1
point (word or integer data type) or 2 points (double-word or long data type) are used.

When an output or internal relay is designated as the destination, only 1 point is used regardless of the selected data type.

Example: ICMP>=

SOTU ICMP>=(W) S1 S2 S3 D1
10 D10 D11 D12 M10

D10>D11>D12 — M10 goeson

When input 10 isturned on, data of dataregisters D10, D11, and D12 designated by source operands S1, S2, and S3 are
compared. When the condition is met, internal relay M 10 designated by destination operand D1 is turned on. When the
condition is not met, M10 is turned off.
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11: BINARY ARITHMETIC INSTRUCTIONS

Introduction

The binary arithmetic instructions make it possible for the user to program computations using addition, subtraction, mul-
tiplication, and division. For addition and subtraction operands, internal relay M8003 is used to carry or to borrow.

ADD (Addition) |

’—H—

ADD(*)

S1(R) S2(R) D1(R)

* kX *hkkk

REP

*%

—1

SUB (Subtraction) |

’—H—

SUB(*)

S1(R) S2(R) D1(R)

REP

*x

—1

MUL (Multiplication) |

’—H—

MUL(*)

S1(R) S2(R) D1(R)

REP

*x

—1

DIV (Division) |

DIV(*¥)

S1(R) S2(R) Di(R)

*Ahkkkhk Fhxhkkik FhhAkk

REP

*x

’—H—

—1

DatatypeWorl: S1+S2— D1, CY
DatatypeD orL: S1.S1+1+ S2-S2+1 — D1-D1+1, CY

When input is on, 16- or 32-bit data designated by source oper-
ands S1 and S2 are added. The result is set to destination oper-
and D1 and carry (M8003).

DatatypeWorl: S1-S2— D1, BW
DatatypeD orL: S1-S1+1-S2.S2+1 — D1.D1+1, BW

When input is on, 16- or 32-bit data designated by source oper-
and S2 is subtracted from 16- or 32-bit data designated by
source operand S1. The result is set to destination operand D1
and borrow (M8003).

DatatypeWorl: S1xS2— D1.D1+1
DatatypeD orL: S1-S1+1x S2-S2+1 — D1-D1+1

When input is on, 16- or 32-bit data designated by source oper-
and S1 is multiplied by 16- or 32-bit data designated by source
operand S2. The result is set to 32-bit data designated by desti-
nation operand D1.

When the result exceeds the valid range for datatypesD or L,
the ERROR LED and specia internal relay M8004 (user pro-
gram execution error) are turned on.

DatatypeW or I:
S1+ S2 — D1 (quotient), D1+1 (remainder)
DatatypeD or L:
S1-S1+1 + S2-S2+1 — D1-D1+1 (quotient),
D1+2-D1+3 (remainder)

When input is on, 16- or 32-bit data designated by source oper-
and Sl isdivided by 16- or 32-bit data designated by source
operand S2. The quotient is set to 16- or 32-hit destination oper-
and D1, and the remainder is set to the next 16- or 32-bit data.

When S2is 0 (dividing by 0), the ERROR LED and special
internal relay M8004 (user program execution error) are turned
on.

A user program execution error also occurs in the following
division operations.

Datatypel: -32768 + (-1)

Datatypel: -2147483648 + (-1)
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11: BINARY ARITHMETIC INSTRUCTIONS

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data for calculation X X X X X X X X X 1-99
S2 (Source 2) Data for calculation X X X X X X X X X 1-99
D1 (Destination 1) Destination to store results — X A X X X X X — 1-99

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current valueisread out. When T (timer) or C
(counter) is used as D1, the datais written in as a preset value which can be 0 through 65535.

Since the binary arithmetic instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD
instruction should be used as required.

Valid Data Types
W (word) I (integer) D (double word) L (long)
X X X X

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word or integer data type) or 32 points (double-word or long data type) are used. When repeat is desig-
nated for a bit operand, the quantity of operand bits increasesin 16- or 32-point increments.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word or integer datatype) or 2 points (double-word or long data type) are used. When repeat is desig-
nated for aword operand, the quantity of operand words increasesin 1- or 2-point increments.

Using Carry or Borrow Signals

When the D1 (destination) dataiis out of the valid data range as aresult of addition, a carry occurs, and special internal
relay M8003 isturned on. When the D1 (destination) datais out of the valid data range as aresult of subtraction, a borrow
occurs, and special interna relay M8003 is turned on.

Data Type Carry occurs when D1 is Borrow occurs when D1 is
W (word) over 65,535 below O
| (integer) below -32,768 or over 32,767 below -32,768 or over 32,767
D (double word) over 4,294,967,295 below O
L (long) below -2,147,483,648 or over 2,147,483,647 below -2,147,483,648 or over 2,147,483,647

There are three ways to program the carrying process (see examples below). If acarry never goes on, the program does not
have to include internal relay M8003 to process carrying. If acarry goes on unexpectedly, an output can be programmed to
be set as awarning indicator. If acarry goes on, the number of times a carry occurs can be added to be used as one word
datain a specified register.

Examples: ADD

= Data Type: Word
This example demonstrates the use of a carry signal from special internal relay M8003 to set an alarm signal.

— SoTU b ADDW) S1- sS2- Di1- REP H D2+500— D2
10 D2 500 D2
| S— Whenacarry occurs, output QO is set as awarning indicator.
Acknowledge M8003 Q0
Pushbutton . .
L | ®— When the acknowledge pushbutton (input 1) is pressed,
|1' Qo0 the warning indicator is reset.
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11: BINARY ARITHMETIC INSTRUCTIONS

= Data Type: Integer

H b4 ] + p20[ 11 ] — D30 15 ]

—ADD() s1- s2- D1- Rep
_||0 DI0O D20 D30
= Data Type: Double Word

—ADD(D) S1- s2- D1- Rep
_||o DI0 D20 D30

D10-D11| 1957400 + D20-D21| 4112600 —> D30-D31| 6070000

= Data Type: Long

'_‘.o'_

ADD(L) S1-
D10

S2 -
D20

D1 -
D30

REP

i

D10-D11 216283 + D20-D21| -964355 —> D30-D31| -748072

Example: SUB

= Data Type: Word
The following example demonstrates the use of special internal relay M8003 to process a borrow.

SOTU
10

Examples: MUL

= Data Type: Word

D12 -7000 — D12

7000 D12 To process borrowing so that the number of times

aborrow occursis subtracted from D13.

When a borrow occurs, D13 is decremented by

one.

’_‘.1'_

= Data Type: Integer

“ p10[ 50 ]| x D20[ 60 ] — D30-D31[__3000 |

When input 11 ison, dataof D10 is multiplied by data of D20, and
the result is set to D30 and D31.

“ p10[_50 ]| x D20[ 60 ] — D30-D31[_—3000 |

‘Il
|_

SUB(W) S1- S2- D1- REP
D12
SUB(W) S1- S2- D1- REP
M8003 D13 1 D13
MUL(W) S1- S2- D1- REP
D10 D20 D30
MUL() S1- S2- D1- REP
D10 D20 D30
= Data Type: Double Word
MUL(D) S1- S2- D1- REP
D10 D20 D30

-,

D10-D11 100000 X D20-D21 5000 — D30-D31| 500000000

Note: When the result exceeds 4,294,967,295, a user program execution error will result, turning on the ERROR LED and
special internal relay M8004 (user program execution error). The result is not set to the destination operand.

= Data Type: Long

'_‘.1'_

MUL(L) S1-
D10

S2 -
D20

D1 -
D30

REP

i

operand.

D10-D11| -100000 X D20-D21 -5000 — D30-D31 | 500000000

Note: When the result is below -2,147,483,648 or over 2,147,483,647, a user program execution error will result, turning
on the ERROR LED and special internal relay M8004 (user program execution error). The result is not set to the destination
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11: BINARY ARITHMETIC INSTRUCTIONS

Examples: DIV

S1-
D10

S2 -
D20

D1 -
D30

rep || D10[[50 ] + p20[ 7 ] — p3o[_7_J p31_1_]

Quotient

Remainder

= Data Type: Word
’_1 —{ DIv(w)
12
When input 12 ison, data of D10 is divided by data of D20. The
quotient is set to D30, and the remainder is set to D31.
Note: Destination uses two word operands in the division operation of word data type, so do not use data register D7999
as destination operand D1, otherwise a user program syntax error occurs, and the ERROR LED is lit. When using a bit oper-
and such as internal relay for destination, 32 internal relays are required; so do not use internal relay M2521 or a larger
number as destination operand D1.

= Data Type: Integer

—
12

DIV(l)

S1-
D10

S2 -
D20

D1 -
D30

REP ~‘

p1o[[ 50 ] + p20[_=7 ] — p3o[_—7 ] o311 |

Quotient

Remainder

Note: Destination uses two word operands in the division operation of integer data type, so do not use data register
D7999 as destination operand D1, otherwise a user program syntax error occurs, and the ERROR LED is lit. When using a
bit operand such as internal relay for destination, 32 internal relays are required; so do not use internal relay M2521 or a
larger number as destination operand D1.

= Data Type: Double Word

}— DIV(D) S1- S2- D1- REP ~‘
11

D10 D20 D30

D10-D11[ 100000 || + D20-D21[ 70000 | —= D30-D31|____ 1 | D32:D33|__30000

Quotient Remainder

Note: Destination uses four word operands in the division operation of double-word data type, so do not use data register
D7997 through D7999 as destination operand D1, otherwise a user program syntax error occurs, and the ERROR LED is
lit. When using a bit operand such as internal relay for destination, 64 internal relays are required; so do not use internal
relay M2481 or a larger number as destination operand D1.

= Data Type: Long

— DIV(L) S1- S2- Dl1- REP
’_‘ll D10 D20 D30 “

D10-D11[ 100000 || + D20-D21 [ 70000 | — D30-D31|___ -1 || D32:D33|_30000

Quotient Remainder

Note: Destination uses four word operands in the division operation of long data type, so do not use data register D7997
through D7999 as destination operand D1, otherwise a user program syntax error occurs, and the ERROR LED is lit. When
using a bit operand such as internal relay for destination, 64 internal relays are required; so do not use internal relay
M2481 or a larger number as destination operand D1.
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Repeat Operation in the ADD, SUB, and MUL Instructions

Source operands S1 and S2 and destination operand D1 can be designated to repeat individually or in combination. When
destination operand D1 is not designated to repeat, the final result is set to destination operand D1. When repeat is desig-
nated, consecutive operands as many as the repeat cycles starting with the designated operand are used. Since the repeat
operation works similarly onthe ADD (addition), SUB (subtraction), and MUL (multiplication) instructions, the following
examples are described using the ADD instruction.

Repeat One Source Operand

= Data Type: Word
When only S1 (source) is designated to repeat, the final result is set to destination operand D1.

S2 (Repeat = 0)

D1 (Repeat = 0)

S1 (Repeat = 3)

ADD(W) S1IR S2- D1- REP
’-{Il SoTU W) DR %2 By RS “ D10 + p20[ 25 | — D30[ (35)
D11 15 | + D20l 25 || — D30 (40)
D12 20 | + D20| 25 | —= D30| 45

= Data Type: Double Word

When only S1 (source) is designated to repeat, the final result is set to destination operand D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
SOTU ADD(D) S1R S2 - D1- REP
11 D10 D20 D30 3 D10-D11 + D20-D21 —> (D30:D31)
D12-D13 + D20-D21 —> (D30:D31)
D14.-D15 + D20-D21 — D30-D31

Repeat Destination Operand Only

= Data Type: Word

When only D1 (destination) is designated to repeat, the same result is set to 3 operands starting with D1.

ADD(W) S1 S DLR REP S1 (Repeat=0)  S2 (Repeat = 0) D1 (Repeat = 3)

SOTU - _

11 DIO D20 D30 3 p1of_10 || + D20 —> D30| 35 |
p1of 10 || + D20 25 | — D31[ 35
Dio|| 10 + D20| 25 —> p32| 35

= Data Type: Double Word

When only D1 (destination) is designated to repeat, the same result is set to 3 operands starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
SOTU ADD(D) S1 - S2- D1R REP
1 D10 D20 D30 3 D10:-D11 + D20-D21 —_— D30-D31
D10-D11 + D20-D21 —— D32:D33
D10-D11 + D20-D21 —— D34:-D35

Repeat Two Source Operands

= Data Type: Word

When S1 and S2 (source) are designated to repeat, the final result is set to destination operand D1.

S2 (Repeat = 3) D1 (Repeat = 0)

S1 (Repeat = 3)

ADD SIR S2R D1- REP
’—¢I1 SOoTU (W) 210 D20 D30 3 “ pio| 10 | + D20l 25 || — D30 (35)
Di1| 15 | + D21| 35 || —= D30 (50)
D12 20 | + D22| 45 || —= D30|_65 |

= Data Type: Double Word
When S1 and S2 (source) are designated to repeat, the final result is set to destination operand D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
SOTU ADD(D) S1R S2R D1- REP
11 D10 D20 D30 3 D10-D11 + D20-D21 —> (D30:D31)
D12-D13 + D22.-D23 —> (D30:D31)
D14-D15 + D24-D25 — D30-D31
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Repeat Source and Destination Operands

= Data Type: Word
When S1 (source) and D1 (destination) are designated to repeat, different results are set to 3 operands starting with D1.

’_{ <oTU ADDWW) SIR 5o - 1R REP “ S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
11 DI0 D20 D30 3 D10 10 | + D20 25 | —> D30 35 |
D11 15 + D20| 25 —> D31| 40
D12 20 + D20|_ 25 —> D32| 45

= Data Type: Double Word

When S1 (source) and D1 (destination) are designated to repeat, different results are set to 3 operands starting with

D1-D1+1.
S1 (Repeat = 3 S2 (Repeat = 0 D1 (Repeat =3
SOTU ADD(D) S1R S2 - D1 R REP (Rep ) (Rep ) (Rep )
11 D10 D20 D30 3 D10-D11 + D20-D21 — D30:D31
D12-D13 + D20-D21 —— D32:D33
D14-D15 + D20-D21 — D34-D35

Repeat All Source and Destination Operands

= Data Type: Word

When al operands are designated to repeat, different results are set to 3 operands starting with D1.

ADDWW) SIR SR DIR_REP S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)

SOTU

I DIO D20 D30 3 Do 10 || + p20| 25 | —> D30 35 |
D11| 15 + D21| 35 —> D31| 50
D12| 20 + D22| 45 —> D32| 65

= Data Type: Double Word

When al operands are designated to repeat, different results are set to 3 operands starting with D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
SOTU ADD(D) S1R S2R D1R REP
11 D10 D20 D30 3 D10-D11 + D20-D21 —> D30-D31
D12.-D13 + D22.D23 — D32-D33
D14.-D15 + D24.-D25 — D34.D35

Note: Special internal relay M8003 (carry/borrow) is turned on when a carry or borrow occurs in the last repeat operation.
When a user program execution error occurs in any repeat operation, special internal relay M8004 (user program execution
error) and the ERROR LED are turned on and maintained while operation for other instructions is continued. For the
advanced instruction which has caused a user program execution error, results are not set to any destination.
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Repeat Operation in the DIV Instruction

Since the DIV (division) instruction uses two destination operands, the quotient and remainder are stored as described
below. Source operands S1 and S2 and destination operand D1 can be designated to repeat individually or in combination.
When destination operand D1 is not designated to repeat, the final result is set to destination operand D1 (quotient) and
D+1 (remainder). When repeat is designated, consecutive operands as many as the repeat cycles starting with the desig-
nated operand are used.

Repeat One Source Operand

= Data Type: Word
When only S1 (source) is designated to repeat, the final result is set to destination operands D1 and D1+1.

S1 (Repeat =3) S22 (Repeat = 0) D1 (Repeat = 0)
DIV SI1R S2- D1- REP
’_‘Il 0T W%6 B0 b0 s “ pio - D20 —= (D30) (D31)
D11 + D20 —> (D30) (D31)
D12 + D20 — D30 D31

Quotient Remainder

= Data Type: Double Word
When only S1 (source) is designated to repeat, the final result is set to destination operands D1-D1+1 and D1+2-D1+3.

S1 (Repeat =3) S2 (Repeat =0) D1 (Repeat = 0)
’—‘I ;1o bvo)y - SiR s2- Dl REP “ D10D11 + D20.D21 —= (D30-D31) (D32:D33)
D12D13 + D20.D21 — (D30-D31) (D32-D33)
D14D15 + D20.D21 —»= D30-D31 D32-D33

Quotient  Remainder

Repeat Destination Operand Only

= Data Type: Word
When only D1 (destination) is designated to repeat, the same result is set to 6 operands starting with D1.

S1 (Repeat =0) S2 (Repeat = 0) D1 (Repeat = 3)

HAH H % % TH omo - oom oo oo
D10 + D20 — D31 D34

D10 + D20 —> D32 D35

Quotient Remainder

= Data Type: Double Word
When only D1 (destination) is designated to repeat, the same result is set to 6 operands starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
’_‘Il soruj— bV SLe S2- DLROREP “ D10D11 + D20.D21 —» D30-D31 D36.D37
D10-D11 + D20:D21 —»> D32:D33 D38-D39
D10-D11 + D20.D21 —»> D34.D35 D40-D41

Quotient Remainder

Repeat Two Source Operands

= Data Type: Word
When S1 and S2 (source) are designated to repeat, the final result is set to destination operands D1 and D1+1.

S1 (Repeat =3) S2 (Repeat = 3) D1 (Repeat = 0)
DIV SI1IR S2R D1- REP
’_‘Il o W) DI0 D20 D30 3 “ D10 + D20 — (b30)  (D31)
D11 + D21 —> (D30) (D31)
D12 + D22 — D30 D31

Quotient Remainder

= Data Type: Double Word
When S1 and S2 (source) are designated to repeat, the final result is set to destination operands D1-D1+1 and D1+2-D1+3

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
’_‘Il sotu— bV - Stk SZR- DL~ REP “ D10D11 + D20.D21 —= (D30-D31) (D32:D33)
D12.D13 + D22.D23 — (D30-D31) (D32-D33)
D14D15 + D24.D25 —»> D30-D31 D32.D33

Quotient  Remainder
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Repeat Source and Destination Operands

= Data Type: Word
When S1 (source) and D1 (destination) are designated to repeat, different results are set to 6 operands starting with D1.

S1 (Repeat =3) S2 (Repeat = 0) D1 (Repeat = 3)

’—‘I Jso bvw) -~ S1R - s2- DLR - REP “ DI0 + D20 —»= D30 D33
D11 + D20 — D31 D34

D12 + D20 —> D32 D35

Quotient Remainder

= Data Type: Double Word

When S1 (source) and D1 (destination) are designated to repeat, different results are set to 6 operands starting with
D1.D1+1.

S1 (Repeat =3) S2 (Repeat = 0) D1 (Repeat = 3)
’_‘ll soruf— bMO) TR 52 DLROREP “ D10-D11 + D20-D21 —» D30-D31 D36.D37
D12.D13 + D20.D21 —» D32.D33 D38.D39
D14.D15 + D20-D21 —» D34.D35 D40-DA1

Quotient  Remainder

Repeat All Source and Destination Operands

= Data Type: Word
When al operands are designated to repeat, different results are set to 6 operands starting with D1.

S1 (Repeat =3) S2 (Repeat = 3) D1 (Repeat = 3)

e R R i I B
D11 + D21 — D31 D34

D12 + D22 —> D32 D35

Quotient Remainder

= Data Type: Double Word
When al operands are designated to repeat, different results are set to 6 operands starting with D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
’_‘ll sotuj— bV - StR SR DLR - REP “ D10D11 + D20.D21 —= D30-D31 D36-D37
D12.D13 + D22.D23 —»= D32.D33 D38-D39
D14.D15 <+ D24.D25 —»= D34.D35 D40-D41

Quotient Remainder

Note: When a user program execution error occurs in any repeat operation, special internal relay M8004 (user program exe-
cution error) and the ERROR LED are turned on and maintained while operation for other instructions is continued. For the
advanced instruction which has caused a user program execution error, results are not set to any destination.
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NC (Increment) s
SD+1—- 8D
’_¢ —INC(*)  s/D “

ffoleieted When input is on, oneis added to the value in the operand and the new valueis stored to
the same operand.

DEC (Decrement) =

ffaleieted When input is on, oneis subtracted from the value in the operand and the new valueis

’_H_DEC(*) S/D“ SD-1-SD

stored to the same operand.
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S/D (Source/Destination) Operand to incrementdata @ — — — — — — X X — —

For the valid operand number range, see page 6-2.

Since the INC and DEC instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD
instruction should be used as required.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X — X —

When aword operand such as D (dataregister) or L (link register) is designated as the source/destination, 1 point (word
data type) or 2 points (double-word data type) are used.

Increment beyond Limits
In the word data type, valid values are 0 to 65535. If the designated operand is currently 65535, the value will become 0
after it isincremented by one. The carry (M8003) is hot set by this operation.

In the double-word datatype, valid values are 0 to 4,294,967,295. If the designated operand is currently 4,294,967,295, the
value will become 0 after it isincremented by one. The carry (M8003) is not set by this operation.

Decrement beyond Limits
In the word data type, valid values are 0 to 65535. If the designated operand is currently 0, the value will become 65535
after it is decremented by one. The borrow (M8003) is not set by this operation.

In the double-word data type, valid values are 0 to 4,294,967,295. If the designated operand is currently 0O, the value will
become 4,294,967,295 after it is decremented by one. The borrow (M8003) is not set by this operation.

Example: INC

’_¢ sotu < INcw) /D ~‘ p1o[(100 ] + 1 — p10[ 101 |
10

D10
When input 10 isturned on, the data of D10 is incremented by one.
If the SOTU is not programmed, the data of D10 isincremented in each scan.

Example: DEC

’_1 sotu - pEcw) s/D ~‘ D20 -1 —> D20 99 |
1

D20
When input 11 isturned on, the data of D20 is decremented by one.
If the SOTU is not programmed, the data of D20 is decremented in each scan.
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ROOT (Root) ]
’_¢ — ROOT(W) s1 D1 “ Sl — D1

When input is on, the square root of operand designated by Sl is extracted and
is stored to the destination designated by D1.

Valid values are 0 to 65535. The square root is calcul ated to two decimals,
omitting the figures below the second place of decimals.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Binarydata @ - - = — — — X X X —
D1 (Destination 1) Destination to store results === 00— — — — — — X X — —

For the valid operand number range, see page 6-2.

Since the ROQOT instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X — — —

When aword operand such as D (dataregister) or L (link register) is designated as the source or destination, 1 point (word
datatype) is used.

Examples: ROOT

Before Execution After Execution

_||o ROOTW - S S0 [| /B0 - D20 p1o[ 2 | ——=p20[141] =14

_||1 MW Sh s [| J/bil-p2 p11[[3 | ——o21[173] z3=173

_||2 RSe[| /P12 -D22 p12[ 4 | —— p22[200 ] /4 = 2.00

A S S pmoom o[- on[F] 8- ae

—{rooTw) s1 b1 |
_||4 OTW S oo +D14 — D24 D14 —= p24[[9998] /o967 = 90.08

ROOTW) SI DL |
W S o /D15 - D25 D15 — > D25[9998 ] /5598 = 99.98
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SUM (Sum)

’_‘ —Isomw) st 52 D1 “ The SUM instruction can be selected for ADD or XOR operation.

ADD/XOR s+ ADD: S1 through S2 added — D1.D1+1
XOR: Sl through S2 XORed — D1

When input is on with ADD selected, all data of operands designated
by S1 through S2 are added, and the result is stored to the destination
operand designated by D1 and the next operand D1+1.

When input is on with XOR selected, all data of operands designated
by S1 through S2 are XORed, and theresult is stored to the destination

operand designated by D1.
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) First operand number for SUM _- - — — X X X X — —
S2 (Source 2) Last operand number for SUM —_ — — — X X X X — —
D1 (Destination 1) Destination to store results === 0— — — — — — X X — —

For the valid operand number range, see page 6-2.
When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value is read out.
Since the SUM instruction is executed in each scan whileinput is on, a pulse input from a SOTU or SOTD instruction
should be used as required.
Valid Data Types
W (word) | (integer) D (double word) L (long)
X — — —

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word datatype) is used.

Example: SUM

= ADD

sotu sumw)  s1 S0 D1 Wheninput ison, al data of D10 through D12 are added, and
10 ADD D10 D12 D20 the result is stored to D20 and D21.

= XOR

’_{ SOTU SUMW)  S1 S0 D1 “ When input is on, all data of D10 through D12 are XORed,
10

XOR D10 D12 D20 and the result is stored to D20.

D10 + D11 + D12 — D20

1h = 0000 0000 0000 0001
2h = 0000 0000 0000 0010
3h = 0000 0000 0000 0011
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Introduction

Boolean computations use the AND, OR, and exclusive OR statements as carried out by the ANDW, ORW, and XORW
instructions in the word or double-word data type, respectively.

The NEG (negate) instruction is used to change the plus or minus sign of integer or long data.

ANDW (AND Word) £

— S1-S2—-D1
’_‘ I ANDW() S1(R) - S2(R) - D1R) iE,.,P “ When input is on, 16- or 32-bit data designated by source oper-
ands S1 and S2 are ANDed, hit by bit. The result is set to desti-
nation operand D1.

s1=[1]1][1]o[{[o[1] st s2 D1
s2=[1]ofoJo[{[1]1]
D1 =[1[o]o]o[{[0]1]

R|RL|O|O
RO O
R O|O|O

ORW (OR Word) £

’_(|_ORW(*) S1(R) S2(R) D1(R) REP

*Ahkkhkh Fhkhkkikk Khkkhkkk *x

S1+S2— D1

“ When input is on, 16- or 32-hit data designated by source oper-
ands S1 and S2 are ORed, bit by bit. The result is set to destina-
tion operand D1.

si=[1]1]1][0]¢[0]1] s1 s2 D1
0 0 0

s2 =[1]o]ofo]/]1]1
[Z[oJo[oTa[1] : : :
D1=[1]1]1]o][1]1] 1 0 1
1 1 1

XORW (Exclusive OR Word) |

When input is on, 16- or 32-bit data designated by source oper-
ands S1 and S2 are exclusive ORed, hit by bit. Theresult is set
to destination operand D1.

*khkkhk FhxhkkiAk FhhAkk **

’_(|_XORW(*) S1(R) S2(R) Di(R) REP“ SL® S2 - D1

s1=[1]1][1]o[{[o[1] s1 2 D1
s2=[1]o]ofo[{[1]1]
D1 =[0[1]1]o][{[1]0]

Rl OO
P|O|Fr| O
O|lFr| kO
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Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data for computation X X X X X X X X X 1-99
S2 (Source 2) Data for computation X X X X X X X X X 1-99
D1 (Destination 1) Destination to store results — X A X X X X X — 1-99

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current valueisread out. When T (timer) or C
(counter) is used as D1, the datais written in as a preset value which can be 0 through 65535.

Since the Boolean computation instructions are executed in each scan while input is on, a pulse input from a SOTU or
SOTD instruction should be used as required.

Valid Data Types
W (word) I (integer) D (double word) L (long)
X — X —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word data type) or 32 points (double-word data type) are used. When repeat is designated for a bit
operand, the quantity of operand bitsincreasesin 16- or 32-point increments.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word data type) or 2 points (double-word data type) are used. When repeat is designated for aword
operand, the quantity of operand words increasesin 1- or 2-point increments.

Example: XORW

To convert optional output status among a series of 10 output points, use the XORW instruction in combination with 10
internal relay points.

Q17 Q10 Q7 QO

| l | | | || | | | l || l | | | || | | | l | This program will invert the status of the shaded outputs at the
I | left from on to off, and those not shaded from off to on.

N 16 points g

| |

loJofo][o[o]o]1][o]1]o]1][0]1]0

0 [1
M17 M10 M7 MO

Sixteen outputs QO through Q17 are assigned to 16

1

M8120 ,\CAS%_ internal relays MO through M17.
O— .
M2 Fiveinternal relays M0, M2, M4, M6, and M 10 are set

by initialize pulse special internal relay M8120.
O— y pulse sp ay
M4
O
M6
S

M10 When input 11 is turned on, the XORW instruction is

L soTu - xorRww) s1- s2- D1- ReP WY executed to invert the status of outputs Q0, Q2, Q4, Q6,

11 MO Q0 QO and Q10.
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Repeat Operation in the ANDW, ORW, and XORW Instructions

Source operands S1 and S2 and destination operand D1 can be designated to repeat individually or in combination. When
destination operand D1 is not designated to repeat, the final result is set to destination operand D1. When repeat is desig-
nated, consecutive operands as many as the repeat cycles starting with the designated operand are used. Since the repeat
operation works similarly on the ANDW (AND word), ORW (OR word), and XORW (exclusive OR word) instructions,
the following examples are described using the ANDW instruction.

Repeat One Source Operand

= Data Type: Word
When only S1 (source) is designated to repeat, the final result is set to destination operand D1.

S1 (Repeat=3) S2 (Repeat = 0) D1 (Repeat = 0)
SOTU ANDW(W) S1R S2- Dl1- REP
11 D10 D20 D30 3 D10 D20 - (D30)
D11 D20 — (D30)
D12 D20 — D30

= Data Type: Double Word
When only S1 (source) is designated to repeat, the final result is set to destination operand D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
SOTU ANDW([D) S1R S2- Dl1- REP
11 D10 D20 D30 3 D10-D11 D20-D21 — (D30-D31)
D12:D13 D20-D21 — (D30:D31)
D14.D15 D20-D21 — D30-D31

Repeat Destination Operand Only

= Data Type: Word
When only D1 (destination) is designated to repeat, the same result is set to 3 operands starting with D1.

S1 (Repeat =0) S2 (Repeat =0) D1 (Repeat = 3)
SOTU ANDW(W) S1- S2- D1R REP
11 D10 D20 D30 3 D10 D20 — D30
D10 D20 —— D31
D10 D20 — D32

= Data Type: Double Word
When only D1 (destination) is designated to repeat, the same result is set to 3 operands starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
SOTU ANDW([D) S1- S2- D1R REP
1 D10 D20 D30 3 D10-D11 D20.-D21 —> D30-D31
D10-D11 D20-D21 —— D32:-D33
D10-D11 D20.-D21 —> D34.-D35

Repeat Two Source Operands

= Data Type: Word
When S1 and S2 (source) are designated to repeat, the final result is set to destination operand D1.

S1 (Repeat =3) S2 (Repeat = 3) D1 (Repeat = 0)
SOTU ANDW(W) S1R S2R D1- REP
11 D10 D20 D30 3 D10 D20 - (D30)
D11 D21 — (D30)
D12 D22 — D30

= Data Type: Double Word
When S1 and S2 (source) are designated to repeat, the final result is set to destination operand D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
SOTU ANDW(D) S1R S2R D1- REP
11 D10 D20 D30 3 D10-D11 D20-D21 — (D30:D31)
D12:D13 D22-D23 —> (D30:D31)
D14-D15 D24.-D25 — D30-D31
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Repeat Source and Destination Operands
= Data Type: Word

When S1 (source) and D1 (destination) are designated to repeat, different results are set to 3 operands starting with D1.

SOTU

-,

ANDW(W) S1R S2-
D10 D20

D1R
D30

REP
3

i

= Data Type: Double Word
When S1 (source) and D1 (destination) are designated to repeat, different results are set to 3 operands starting with

D1-D1+1.

SOTU

-,

ANDW(D) S1R S2-
D10 D20

D1R
D30

REP
3

i

S1 (Repeat = 3)
D10
D11
D12

S1 (Repeat = 3)
D10-D11
D12.D13
D14.-D15

S2 (Repeat = 0)

D20
D20
D20

S2 (Repeat = 0)

D20-D21
D20-D21
D20-D21

—

—

D1 (Repeat = 3)

D30
D31
D32

D1 (Repeat = 3)
D30-D31
D32.D33
D34.D35

Repeat All Source and Destination Operands

= Data Type: Word
When al operands are designated to repeat, different results are set to 3 operands starting with D1.

S1 (Repeat =3) S2 (Repeat = 3) D1 (Repeat = 3)
SOTU ANDW(W) S1R S2R D1R REP
11 D10 D20 D30 3 D10 D20 - D30
D11 D21 — D31
D12 D22 — D32

= Data Type: Double Word

When al operands are designated to repeat, different results are set to 3 operands starting with D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
SOTU ANDW(([D) S1R S2R D1R REP
11 D10 D20 D30 3 D10-D11 D20-D21 — D30-D31
D12.D13 D22.D23 — D32.-D33
D14.D15 D24.D25 — D34.D35

Note: When a user program error occurs in any repeat operation, special internal relay M8004 (user program execution
error) and the ERROR LED are turned on and maintained while operation for other instructions is continued. For the
advanced instruction which has caused a user program execution error, results are not set to any destination.
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NEG (Negate) |

fadelodelol When input is on, atwo's complement of operand designated by S/D is produced, and
the new value is stored to the same operand.

’_H_NEG(*) S/D “ 0-SD— SD

Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S/D (Source/Destination) Operand to negate data — — — — — — X X — —

For the valid operand number range, see page 6-2.

Since the NEG instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

Valid Data Types
W (word) | (integer) D (double word) L (long)
— X — X

When aword operand such as D (dataregister) or L (link register) is designated as the source/destination, 1 point (integer
datatype) or 2 points (long data type) are used.

Intheinteger datatype, valid values are —32768 to 32767. If the designated operand is currently —32768 (8000h), the value
will become —32768 (8000h) after it is negated.

In the long data type, valid values are —2,147,483,648 to 2,147,483,647. If the designated operand is currently
—2,147,483,648 (80000000h), the value will become —2,147,483,648 (80000000h) after it is negated.

Example: NEG

= Data Type: Integer

Before Execution After Execution

’_{ SOTU NEG(I) S/D ~‘
0[] — o0
D10 — D10[[-32768]

= Data Type: Long

Before Execution After Execution
’_( SOTU NEG(L) S/D ~‘
11

D20
D20.-D21 ||-2147483648 — D20-D21(|-2147483648
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Introduction

Bit shift and rotate instructions are used to shift the 16- or 32-bit data in the designated source operand Sl to the |eft or
right by the quantity of bits designated. The result is set to the source operand S1 and a carry (special internal relay
M8003).

SFTL (Shift Left) &

CY « Sl

—] SFTL(*)  S1  bits
jaloloiaialiialel When input ison, 16- or 32-bit data of the designated source operand Sl is
shifted to the left by the quantity of bits designated by operand bits.

The result is set to the source operand S1, and the last bit status shifted out is set
to acarry (specia internal relay M8003). Zeros are set to the LSB.

= Data Type: Word (bits to shift = 1)

cY MSB S1 LSB
Before shift: [ |<—/[1]0Jo]1][2]o]1]0][1]a]1]o][o][1]1]0]<—T]0O]
M8003 <«—— Shift to the left
cY MSB S1 LSB
After shift; [o]lo]1]1][o]1]o]1][1]1]0]0][21]1]0]0O]
M8003

= Data Type: Double Word (bits to shift = 1)
Before shift:

cy MSB S1 LSB
[ ]=— [1]oJof1][1]o[1]o][1]1]1]o][o]1]1]o][1]o]o]1][1]o[1]o][1[1]1]0][0[1][1[0]~—[O]
M8003 <«— Shift to the left
After shift:
cy MSB S1 LSB
lo[of1[1][o[1]of1][1]1]ofo][1]1[o]1][0]o[1]1][0f1]0f1]|[1[1]Of0][1]1]O[O]
MS8003

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data for bit shift — X A X — — X X — —
bits Quantity of bitstoshit === @ — — — — — — — — 1-15, 1-31 —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as S1. Specia internal relays cannot be designated as S1.
The quantity of bitsto shift can be 1 through 15 for the word data type, or 1 through 31 for the double-word data type.

Sincethe SFTL instruction is executed in each scan whileinput is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X — X —

When abit operand such as Q (output), M (internal relay), or R (shift register) is designated as the source, 16 points (word
data type) or 32 points (double-word data type) are used.

When aword operand such as D (dataregister) or L (link register) is designated as the source, 1 point (word data type) or
2 points (double-word data type) are used.
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Examples: SFTL
= Data Type: Word

—Ivovw) si- pi- e M8120 is theinitialize pulse special internal relay.

M8120 43690 D10 When the CPU starts operation, the MOV (move) instruction sets 43690

SOTU SFTILW)  S1 bits to dataregister D10.

10 pic 1 Each timeinput 10 is turned on, 16-bit data of dataregister D10 is
shifted to the left by 1 bit as designated by operand bits. The last bit sta-
tus shifted out is set to acarry (specia internal relay M8003). Zeros are

set to the LSB.
Bits to shift = 1
cy MSB D10 LSB
Before shift; D10 = 43690 [] [1]o]1]o][1]o|a]o][1]o]1]0][21]0]1]0O]
M8003 <«— Shift to the left
cY MSB D10 LSB
After first shift: D10 = 21844 [o]1]o]1][o]a]o]1][o]1]o]1][0]1]0]0O]
M8003
cY MSB D10 LSB
After second shift: D10 = 43688  [0] [1]o]1]o][1]o]1]o][1]0]1]0][1]0]0]O]
M8003

= Data Type: Double Word

SOTU SFTL(D) S1 bits
11 D10 1

D11 is shifted to the left by 1 bit as designated by operand bits.

Thelast bit status shifted out is set to a carry (special internal relay
M8003). Zeros are set to the LSB.

“ Each timeinput |1 isturned on, 32-bit data of data registers D10 and

Bits to shift=1

Before shift: D10-D11 = 2,863,311,530

cy MSB D10-D11 LSB
[ J]<— [2]o]1]o][1]o]1]o][1]o]1]o][1]o]1]o][1]o]1]o][1]o]1]o][1]of1]0][1]0]1][0]~—O]
M8003 <——— Shift to the left
After shift: D10-D11 = 1,431,655,764
cy MSB D10-D11 LSB
[0]1]of1][o]1]of1][o]1]o]a][o]1]o]1][o]1]o]1][of1][0]1][0[1][0]1][0]1]0]O]
M8003
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SFTR (Shift Right) ]

*khkkk **

When input ison, 16- or 32-bit data of the designated source operand Sl is
shifted to the right by the quantity of bits designated by operand bits.

Theresult is set to the source operand S1, and the last bit status shifted out is set
to acarry (specia internal relay M8003). Zeros are set to the MSB.

’_(|_SFTR(*) s1 bits“ Sl—Cy

= Data Type: Word (bits to shift = 1)

MSB S1 LSB cy

Before shift: ~ [0]—[1]0]0]1][1]0]1]0][a]1]1]o][o]1]2a]0]—[ ]
Shift to the right ——— M8003

MSB S1 LSB cy

After shift: [o]1]o]o]{1]a]o]1][o]1]1]1][0]O]1]1] [0]
M8003

= Data Type: Double Word (bits to shift = 1)
Before shift:

MSB S1 LSB cy
[0]— [1]o]of1][1]o[1]o][1]1]1]o][o[2[2]o][1][ofo[1][1]o]1]o][1]1]1]0][0]2]1]O]—[ ]
Shift to the right ————» M8003
After shift:
MSB S1 LSB cy
(0[1]ofo][1[1]of1][o]1]1[1][o]o[1]1][o[1[o]O][2[1]O]1]|[O[1]2[1][0[O[1[1] [0]
M8003

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data for bit shift — X A X — — X X — —
bits Quantity of bitstoshit === — — — — — — — — 1-15, 1-31 —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as S1. Specia internal relays cannot be designated as S1.
The quantity of bitsto shift can be 1 through 15 for the word datatype, or 1 through 31 for the double-word data type.

Since the SFTR instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X — X _

When abit operand such as Q (output), M (internal relay), or R (shift register) is designated as the source, 16 points (word
data type) or 32 points (double-word data type) are used.

When aword operand such as D (dataregister) or L (link register) is designated as the source, 1 point (word data type) or
2 points (double-word data type) are used.
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13: BIT SHIFT / ROTATE INSTRUCTIONS

Examples: SFTR
= Data Type: Word

—{MOV(Ww) S1- D1- REP

M8120 istheinitialize pulse special interna relay.

M8120 29 D10 When the CPU starts operation, the MOV (move) instruction sets 29 to

SOTU b SFTRW) S1  bits dataregister D10.

10 D0 2 Each timeinput 10 is turned on, 16-bit data of dataregister D10 is
shifted to the right by 2 bits as designated by operand bits. The last bit
status shifted out is set to a carry (special internal relay M8003). Zeros

are set to the MSB.
Bits to shift =2
MSB D10 LSB
Before shift: D20 = 29 [0]0] [0o]oJo]o][o]oo[o][o]o]o[1][1]1]0]1]
L Shift to the right ———»
MSB D10 LSB
After first shift: D20 =7 [0]0] [o]lo|o]o][o]o|o]o][o]o]o]o][o]1]1]1]
E
MSB D10 LSB
After second shift: D20 = 1 [o]oJo]o][o]oJo[o][0]o]o[o][0]o]0]1]

= Data Type: Double Word

CY

[]

M8003

CY

[0]

M8003

CY

M8003

Each time input 11 isturned on, 32-bit data of data registers D10 and

’—‘Il SOTU[—( SFTRM) ~ S1 bits “ D11 is shifted to the right by 2 bits as designated by operand bits.
Thelast bit status shifted out is set to a carry (special internal relay

M8003). Zeros are set to the MSBs.
Bits to shift = 2

Before shift: D10-D11 = 1,900,573

MSB D10-D11 LSB cy

[0]— [0]o]o]o][o]ofofo][o]oJo]1][1]1]of1][o]o[o]o][o]o]o]o][o]ofof1][1]1][of1]—[ ]
Shift to the right ——— > M8003

After shift: D10-D11 = 475,143

MSB D10-D11 LSB cY

[o]ofo]o][o]o]o[o][o]ofo]o][o]1]1]1][0[1[0]0][0]0[0[0][0]0[0]O][O]1][2[1] [0]
M8003
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13: BIT SHIFT / ROTATE INSTRUCTIONS

ROTL (Rotate Left) &

rotated to the |eft by the quantity of bits designated by operand bits.

Theresult is set to the source operand S1, and the last bit status rotated out is set
to acarry (specia internal relay M8003).

*khkkk **

’_‘ —roTL st it “ When input ison, 16- or 32-bit data of the designated source operand Sl is

= Data Type: Word (bits to rotate = 1)

cy MSB Sl LSB
Before rotation: 1/olo[1][1]o]a]o][a]1]1]o][0]2]1]0O
M8003 -<—— Rotate to the left
cy MSB Sl LSB
After rotation: [o]lo[1]1][o]1]o]a][1]1]o]0][2]1]0]1]
M8003

= Data Type: Double Word (bits to rotate = 1)

Before rotation:
cy MSB S1 LSB

DT1|0|0|1||1|0|1|0||1|1|1|0||0|1|1|0||1|0|0|1||1|0|1|0||1|1|1|0||0|1|1|0}—‘
M8003 -—— Rotate to the left

After rotation:

cy MSB S1 LSB
lofofafa][of1]of1][2]1]ofo0][1]1]0[1][0]of1]1][of1[0[1]|[1][1]O[Of[2[1]O[1]
M8003

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data for bit rotation — X A X — — X X — —
bits Quantity of bits torotate @ ===~~~ 0— — — — — — — — 1-15, 1-31 —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as S1. Specia internal relays cannot be designated as S1.
The quantity of bitsto rotate can be 1 through 15 for the word data type, or 1 through 31 for the double-word data type.
Since the ROTL instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.
Valid Data Types

W (word) | (integer) D (double word) L (long)

X — X —

When abit operand such as Q (output), M (internal relay), or R (shift register) is designated as the source, 16 points (word
data type) or 32 points (double-word data type) are used.

When aword operand such as D (dataregister) or L (link register) is designated as the source, 1 point (word data type) or
2 points (double-word data type) are used.
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13: BIT SHIFT / ROTATE INSTRUCTIONS

Examples: ROTL
= Data Type: Word

MOVW) SI— DL_ REP M8120 is theinitialize pulse special internal relay.
M8120 40966 D10 When the CPU starts operation, the MOV (move) instruction sets 40966
SoTU ROTLW) _ S1 bits to dataregister D10.

10 pic 1 Each timeinput 10 is turned on, 16-bit data of dataregister D10 is
rotated to the left by 1 bit as designated by operand bits.

The status of the MSB is set to a carry (special internal relay M8003).

Bits to rotate = 1

cy MSB D10 LSB

Before rotation: D10 = 40966 [ | [1]o]1]o]{o|o]o]o][o]o]o]0][0[1]1]0]
M8003

cy MSB D10 LSB

After first rotation: D10 = 16397 [o]1]o]o]{o|o]o]o][o]o]o]o][1]1]0]1]
M8003

' v

(% MSB D10 LSB
After second rotation: D10 = 32794  [0] [1]o]o]o]{o|o]o]o][o]o]o]1][1]0]1]0]
M8003

= Data Type: Double Word

. Each time input 11 isturned on, 32-bit data of data registers D10 and
’—‘l LSO ROTO B P[] D1Lisrotated tothe left by 1 bit as designated by operand bits

The status of the MSB is set to a carry (special internal relay M8003).

Bits to rotate = 1

Before rotation: D10-D11 = 2,684,788,742
cY MSB D10-D11 LSB

D‘T1|0|1|0||0|0|0|0||0|0|0|0||0|1|1|0||1|0|1|0||0|0|0|0||0|0|0|0||0|1|1|0}—‘
M8003 <«— Rotate to the left

After rotation: D10-D11 = 1,074,610,189

cy MSB D10-D11 LSB
lo[1]ofo][o[o]o[o][o]ofofol[1]1][o]1][0[1][0]O][0[o]O[O|[0[0[O[O][1[1]O[1]
M8003
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13: BIT SHIFT / ROTATE INSTRUCTIONS

ROTR (Rotate Right) &

’—H— ROTR(*) S1  bits

*khkkk **

When input ison, 16- or 32-bit data of the designated source operand Sl is
rotated to the right by the quantity of bits designated by operand bits.

Theresult is set to the source operand S1, and the last bit status rotated out is set
to acarry (specia internal relay M8003).

= Data Type: Word (bits to rotate = 1)

MSB S1 LSB cY
Before rotation: 1]ojo[1][1]o]a]o][a]1]1]o][0]2]1]0O
Rotate to the right ——— > M8003
MSB Sl LSB cY
After rotation: [o]1]o]o][1]a]o]1][o]1][a]1][o]O]1]1] [0]
M8003

= Data Type: Double Word (bits to rotate = 1)

Before rotation:
MSB S1 LSB cy

’—|1|0|0|1||1|0|1|0||1|1|1|0||0|1|1|0||1|0|0|1||1|0|1|0||1|1|1|0||0|1|1|0T’D
Rotate to the right —— > M8003

After rotation:

MSB S1 LSB cy
(0]1]ofol[a[1]of1][o]1]a[1]|[o]of1[1][0]1[ofo][1]1[0]2][Of2[1]1][O[Of2]1] [0]
M8003

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data for bit rotation — X A X — — X X — —
bits Quantity of bits torotate @ ===~~~ 0— — — — — — — — 1-15, 1-31 —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as S1. Specia internal relays cannot be designated as S1.
The quantity of bitsto rotate can be 1 through 15 for the word data type, or 1 through 31 for the double-word data type.
Since the ROTR instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.
Valid Data Types

W (word) | (integer) D (double word) L (long)

X — X —

When abit operand such as Q (output), M (internal relay), or R (shift register) is designated as the source, 16 points (word
data type) or 32 points (double-word data type) are used.

When aword operand such as D (dataregister) or L (link register) is designated as the source, 1 point (word data type) or
2 points (double-word data type) are used.
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13: BIT SHIFT / ROTATE INSTRUCTIONS

Examples: ROTR
= Data Type: Word

MOVW) SI— DL_ REP M8120 is theinitialize pulse special internal relay.
M8120 13 D20 When the CPU starts operation, the MOV (move) instruction sets 13 to

SOTU ROTR(W) S1 bits data register D20.
' D20 2 Each timeinput |1 isturned on, 16-bit data of data register D20 is

rotated to the right by 2 bits as designated by operand hits.
Thelast bit status rotated out is set to acarry (specia internal relay

M8003).
Bits to rotate = 2

MSB D20 LSB cY

Before rotation: D20 =13  [0|0]0[0][0][0]0]0][0]0]0[O][1][1]0][1] []
M8003

MSBl D20 LSB cY

After first rotation: D20 = 16387  [0][1]0]0][0]o]o]o][o]o[o]o][o]o[1]1] [0]
M8003

MSBl D20 LSB cY

After second rotation: D20 = 53248 [1[1]0]1]/o|o]o]0][o]o|o]0][0][0]0]O]
M8003

= Data Type: Double Word

. Each timeinput |1 isturned on, 32-bit data of data registers D20 and
’_{I 1 SOTU ROTR(D) Dszlo bF “ D21 isrotated to the right by 1 bit as designated by operand bits.

Thelast bit status rotated out is set to acarry (specia internal relay
M8003).

Bits to rotate = 1

Before rotation: D20-D21 = 851,981
MSB D20-D21 LSB cy

’—|0|0|0|0||0|0|0|0||0|0|0|0||1|1|0|1||0|0|0|0||0|0|0|0||0|0|0|0||1|1|0|1TD
Rotate to the right ——— > M8003

After rotation: D20-D21 = 2,147,909,638

MSB D20-D21 LSB cY
[1][o]o]o][o]o]o[o][o]ofo]o][o]1]1[0][1][0[0]0][0]0[0[0][0]0[O]O][0]1]1]O]
M8003
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13: BIT SHIFT / ROTATE INSTRUCTIONS

ROTLC (Rotate Left with Carry) &

internal relay M8003) are rotated to the left by the quantity of bits designated
by operand bits.

*khkkXx **

’_‘ _[rorice st - “ When input is on, the 16- or 32-bit data designated by S1 and a carry (specia

Thelast bit status rotated out of the source operand is set to a carry (M8003),
and the carry statusis set to the LSB of the source operand.

= Data Type: Word (bits to rotate = 1)

cy MSB S1 LSB
Before rotation: 1]/olof1][1]o]1]o][2]1]1]0][0]2]2]0O
M8003 <«——  Rotate to the left
cy MSB S1 LSB
After rotation: [o]lo[1]1][o]1]o]a][1]1]0]0][2]2]0]O]
M8003

= Data Type: Double Word (bits to rotate = 1)

Before rotation:
cy MSB S1 LSB

’—@—HIOIOI1||1|0|1|0||1|1|1|0||0|1|1|0||1|0|O|1||1|0|1|0||1|1|1|0||0|1|1|0F—‘
M8003 -<—— Rotate to the left

After rotation:

cy MSB S1 LSB
(ofof1]1][of1]of1][a]1]ofo][1[1]of1][0o]Of1[1][01[0]1][2[1]0]O][21[1]O]O]
M8003

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data for bit rotation — X A X — — X X — —
bits Quantity of bits to rotate === — — — — — — — — 1-15, 1-31 —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as S1. Specia internal relays cannot be designated as S1.
The quantity of bitsto rotate can be 1 through 15 for the word data type, or 1 through 31 for the double-word data type.
Since the ROTLC instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.
Valid Data Types

W (word) | (integer) D (double word) L (long)

X — X —

When a bit operand such as Q (output), M (internal relay), or R (shift register) is designated as the source, 16 points (word
data type) or 32 points (double-word data type) are used.

When aword operand such as D (dataregister) or L (link register) is designated as the source, 1 point (word data type) or
2 paints (double-word data type) are used.
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13: BIT SHIFT / ROTATE INSTRUCTIONS

Examples: ROTLC
= Data Type: Word

MOVW) SI— DL_ REP M8120 is theinitialize pulse special internal relay.
M8120 40966 D10 When the CPU starts operation, the MOV (move) instruction sets 40966

SOTU ROTLCW) S1 bits to dataregister D10.
10 pic 1 Each timeinput 10 is turned on, 16-bit data of dataregister D10 is

rotated to the left by 1 bit as designated by operand bits.

The status of the MSB is set to a carry (special internal relay M8003),
and the carry statusis set to the LSB.

Bits to rotate = 1
cY MSB D10 LSB

Before rotation: D10 = 40966 ’—@—{1|o|1|0||0|o|o|o||o|o|o|o||o|1|1|o|
M8003

'

cY MSB D10 LSB
After first rotation: D10 = 16396 o|1]o]o]|[o|o]o]o][o]o]o]0][1]1]0]0]
M8003

'

cY MSB D10 LSB
After second rotation: D10 = 32793 [0 [1]o]o]o][o]o|o]o][o]o]o]1][1]0]0]1]
M8003

= Data Type: Double Word

- Each timeinput |1 isturned on, 32-bit data of data registers D10 and
’—‘I SO ROTEdr S PP “ D11 is rotated to the left by 1 bit as designated by operand bits,

The status of the MSB is set to a carry (special internal relay M8003),
and the carry statusis set to the LSB.

Bits to rotate = 1

Before rotation: D10-D11 = 2,684,788,742
cy MSB D10-D11 LSB

’—@—MOI1|0||0|0|0|0||0|0|0|0||0|1|1|0||1|0|1|0||0|0|0|0||0|0|0|0||0|1|1|0}—‘
M8003 -——— Rotate to the left

After rotation: D10-D11 = 1,074,610,188

cy MSB D10-D11 LSB
[0]1]o]o][o]oo]o][o]o]o]o][1]1]o]1][o[1]o]o0][0]0[0]0][0]0]0[0][1]1]0]O]
M8003
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13: BIT SHIFT / ROTATE INSTRUCTIONS

ROTRC (Rotate Right with Carry) &

internal relay M8003) are rotated to the right by the quantity of bits designated
by operand bits.

*khkkXx **

’_‘ L__[Rotre) st - “ When input is on, the 16- or 32-bit data designated by S1 and a carry (specia

Thelast bit status rotated out of the source operand is set to a carry (M8003),
and the carry statusis set to the MSB of the source operand.

= Data Type: Word (bits to rotate = 1)

MSB Sl LSB cy

Before rotation: 1/o]o[1][1]o]a]o][a]1]1]o][0]2]1]0O
Rotate to the right ——— M8003

MSB Sl LSB cy

After rotation:  [1[1]o[0][1][1]o]1][o[1]1][1][o]o]a]1] [0]
M8003

= Data Type: Double Word (bits to rotate = 1)

Before rotation:
MSB S1 LSB cy

’—wlll1|0||0|1|1|1||0|1|0|1||1|0|0|1||0|1|1|0||0|1|1|1||0|1|0|1||1|0|0|1}—@—‘
Rotate to the right —— M8003

After rotation:

MSB S1 LSB cY
lo[of1]1][ofofa[1][1]o]1[o][1]2[o]o][1]of1]1][Ofof1]1]|[2[0]1[0][1][1]O[O]
M8003

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data for bit rotation — X A X — — X X — —
bits Quantity of bits to rotate === 00— — — — — — — — 1-15, 1-31 —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as S1. Specia internal relays cannot be designated as S1.
The quantity of bitsto rotate can be 1 through 15 for the word data type, or 1 through 31 for the double-word data type.
Since the ROTRC instruction is executed in each scan while input is on, apulse input from a SOTU or SOTD instruction
should be used as required.
Valid Data Types

W (word) | (integer) D (double word) L (long)

X — X —

When abit operand such as Q (output), M (internal relay), or R (shift register) is designated as the source, 16 points (word
data type) or 32 points (double-word data type) are used.

When aword operand such as D (dataregister) or L (link register) is designated as the source, 1 point (word data type) or
2 points (double-word data type) are used.
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13: BIT SHIFT / ROTATE INSTRUCTIONS

Examples: ROTRC
= Data Type: Word

MOVW) SI— DL_ REP M8120 is theinitialize pulse special internal relay.
M8120 13 D20 When the CPU starts operation, the MOV (move) instruction sets 13 to

sotulROTRCW) 51 bits || dataregister D20,
10 b0 1 Each timeinput 10 is turned on, 16-bit data of dataregister D20 is
rotated to the right by 1 bit as designated by operand bits.

The status of the LSB is set to a carry (special internal relay M8003),
and the carry statusis set to the MSB.

Bits to rotate = 1
MSB D20 LSB cY

Before rotation: D20 = 13 |0|0|o|o||o|0|0|o||o|o|0|0||1|1|o|1}—@—‘
M8003

'

MSB D20 LSB cY
After first rotation: D20=6 [0|0|0|0]{0]0]0]0][0]0]0]O][O]21]1]0O
M8003

'

MSB D20 LSB cY
After second rotation: D20 = 32771 [1][0]|o]0][o]o]o]o][o]o]o]o][o]0O[1]1] [0]
M8003

= Data Type: Double Word
’_{ <oTU ROTRC(D) S1 bt “ Each timeinput 11 isturned on, 32-bit data of data registers D20 and
11

D20 1 D21 isrotated to the right by 1 bit as designated by operand bits.

The status of the LSB is set to a carry (special internal relay M8003),
and the carry statusis set to the MSB.

Bits to rotate = 1

Before rotation: D20-D21 = 851,981
MSB D20-D21 LSB cy

’—10|0|0|0||0|0|0|0||0|0|0|0||1|1|0|1||0|0|0|0||0|0|0|0||0|0|0|0||1|1|0|1}—~@—‘
Rotate to the right —— M8003

After rotation: D20-D21 = 425,990

MSB D20-D21 LSB cY
o]ofo]o][o]o]o[o][o]ofo]o][o]1]1]0][1][0[0]0][0]0[0[0][0]0[0]O][0]1]1]O]
M8003
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13: BIT SHIFT / ROTATE INSTRUCTIONS

BCDLS (BCD Left Shift) &

BCD digits, shifted to the left by the quantity of digits designated by operand
digits, and converted back to 32-bit binary data.

Valid values for each of S1 and S1+1 are 0 through 9999.
The quantity of digitsto shift can be 1 through 7.

*khkkXx

’_‘ L_IBcolsD) 51 digs “ When input is on, the 32-bit binary data designated by Sl is converted into 8

Zeros are set to the lowest digits as many as the digits shifted.

= Data Type: Double Word (digits to shift = 1) 31 S141
Before shift: |0|1|2|3||4|5|6|7|<—|§|
<— Shift to the left
Atter shift:  [0]<——[1][2[3]4][5]6]7]0] (0]
MSD LSD

Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data forBCD shit === = — — - — — — X X — —
digits Quantity of digits to shit === @ — — — — — — — — 17 —

For the valid operand number range, see page 6-2.
The quantity of digitsto shift can be 1 through 7 for the double-word data type.

Make sure that the source data determined by S1 and S1+1 is between 0 and 9999 for each data register or link register. If
either source dataiis over 9999, a user program execution error will result, turning on special internal relay M8004 and the
ERROR LED.

Valid Data Types
W (word) | (integer) D (double word) L (long)
— — X —

When aword operand such as D (dataregister) or L (link register) is designated as the source, 2 points (double-word type)
are used.

Example: BCDLS

M8120 istheinitialize pulse specid internal relay.

| —{Movw) si- Di- Rer L
M8120 123 D10 When the CPU starts operation, the MOV (move) instructions set 123
 [MOvWw) si- Di- Rep M and 4567 to data registers D10 and D11, respectively.
4567 D11 Each timeinput 10 is turned on, the 32-hit binary data of data registers

D10 and D11 designated by S1 is converted into 8 BCD digits, shifted to
the left by 1 digit as designated by operand digits, and converted back to
32-bit binary data.

Zeros are set to the lowest digits as many as the digits shifted.

- soTu — BCoLS(D) s1  digits H
0 pl0 1

= Data Type: Double Word (digits to shift = 1) D10 D11
Before shift: |0|1|2|3||4|5|6|7|‘_@

-<«—— Shift to the left

After first shift:  [0]<——[1[2]3]4][5]6]7][0]<—T/0]

After second shift: <—|2|3|4|5||6|7|0|0|
MSD LSD
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14: DATA CONVERSION INSTRUCTIONS

Introduction
Data conversion instructions are used to convert data format among binary, BCD, and ASCI|.

Data divide and data combine instructions are used for conversion between byte data and word data.

HTOB (Hex to BCD)

*hkkhkx KhkAhkk

’_1 — HTOB(*) Sl D1 “ S1—-Dbl

When input ison, the 16- or 32-bit data designated by S1 is converted into BCD
and stored to the destination designated by operand D1.

Valid values for the source operand are 0 through 9999 for the word data type,
and 0 through 9999 9999 for the double-word data type.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Binary data to convert X X X X X X X X X —
D1 (Destination 1)  Destination to store conversion results — X A X X X X X — —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current valueis read out. When T (timer) or C (counter) is
used as D1, the data is written in as a preset value which can be 0 through 65535.

Valid values for the source operand are O through 9999 (270Fh) for the word data type, and O through 9999 9999 (5F5
EOFFh) for the double-word data type. Make sure that the source designated by S1 iswithin the valid value range. If the
source datais out of the valid range, a user program execution error will result, turning on special internal relay M8004
and the ERROR LED.

Sincethe HTOB instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X — X —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word data type) or 32 points (double-word data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word data type) or 2 points (double-word data type) are used.
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14: DATA CONVERSION INSTRUCTIONS

Examples: HTOB
= Data Type: Word

SOTU HTOB(W) S1 D1
11 D10 D20

= Data Type: Double Word

soTu — HTOBD) Ss1 D1
12 D10 D20
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D10

D10

D10

D10

D11

D10

D11

D10

D11

Binary

0
(0000h)

1234
(04D2h)

9999
(270Fh)

Binary

0
(0000h)
0
(0000h)

188
(OOBCh)
24910

(614Eh)

1525
(O5F5h)
57599
(EOFFh)

D20

D20

D20

D20

D21

D20

D21

D20

D21

BCD

0
(0000h)

4660
(1234h)

39321
(9999h)

BCD

0
(0000h)
0
(0000h)

4660
(1234h)
22136
(5678h)

39321
(9999h)
39321
(9999h)




14: DATA CONVERSION INSTRUCTIONS

BTOH (BCD to Hex) &

*khkkkhk Fhihkik

When input ison, the BCD datadesignated by S1 is converted into 16- or 32-bit
binary data and stored to the destination designated by operand D1.

Valid valuesfor the source operand are 0 through 9999 (BCD) for the word data
type, and 0 through 9999 9999 (BCD) for the double-word data type.

’_¢ — BTOH(*) ~ s1 D1 “ S1—-Dbl

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) BCD data to convert X X X X X X X X X —
D1 (Destination 1)  Destination to store conversion results — X A X X X X X — —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current valueis read out. When T (timer) or C (counter) is
used as D1, the data is written in as a preset value which can be 0 through 65535.

Valid values for the source operand are 0 through 9999 (BCD) for the word data type, and 0 through 9999 9999 (BCD) for
the double-word data type. Make sure that each digit of the source designated by S1is0 through 9. If the source datais out
of the valid range, a user program execution error will result, turning on special internal relay M8004 and the ERROR
LED.

Sincethe BTOH instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X — X —

When abit operand such as| (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word data type) or 32 points (double-word data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word data type) or 2 points (double-word data type) are used.
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14: DATA CONVERSION INSTRUCTIONS

Examples: BTOH
= Data Type: Word

SOTU BTOH(W) S1 D1
11 D10 D20

= Data Type: Double Word

SoTU | BTOHD) s1 D1
12 D10 D20
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D10

D10

D10

D10

D11

D10

D11

D10

D11

BCD

0
(0000h)

4660
(1234h)

39321
(9999h)

BCD

0
(0000h)
0
(0000h)

4660
(1234h)
22136
(5678h)

39321
(9999h)
39321
(9999h)

D20

D20

D20

D20

D21

D20

D21

D20

D21

Binary

0
(0000h)

1234
(04D2h)

9999
(270Fh)

Binary

0
(0000h)
0
(0000h)

188

(00BCh)
24910

(614Eh)

1525
(O5F5h)
57599
(EOFFh)




14: DATA CONVERSION INSTRUCTIONS

HTOA (Hex to ASCII) &

* kK

When input is on, the 16-bit binary data designated by S1 isread from
the lowest digit as many as the quantity of digits designated by S2,
converted into ASCII data, and stored to the destination starting with
the operand designated by D1.

S1 - D1, D1+1, D1+2, D1+3
’_¢ — HTOAW) S1  s2 D1 “

The quantity of digitsto convert can be 1 through 4.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Binary data to convert X X X X X X X X X —
S2 (Source 2) Quantity of digits to convert X X X X X X X X 14 —
D1 (Destination 1) Destination to store conversion results ~ — — — — — — X X — —

For the valid operand number range, see page 6-2.
When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value is read out.

The quantity of digitsto convert can be 1 through 4. Make sure that the quantity of digits designated by S2 iswithin the
valid range. If the S2 datais out of the valid range, a user program execution error will result, turning on specia internal
relay M8004 and the ERROR LED.

Since the HTOA instruction is executed in each scan whileinput is on, apulse input from a SOTU or SOTD instruction
should be used as required.

Valid Data Types
W (word) I (integer) D (double word) L (long)
X —_ —_ —_

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source, 16
points (word data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word data type) is used.
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14: DATA CONVERSION INSTRUCTIONS

Examples: HTOA
= Quantity of Digits: 4

’—1 SOTU |—{ HTOA(W)
10

Binary

= Quantity of Digits: 3

4660

(1234h)

Binary

’—1 SOTU p— HTOA(W)
11

= Quantity of Digits: 2

4660

(1234h)

Binary

’—1 SOTU |—{ HTOA(W)
12

= Quantity of Digits: 1

4660

(1234h)

’—1 SOTU j— HTOA(W)
13

Binary

14-6

4660

(1234h)
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D21

D22

D23

D20

D21

D22

D20

D21

ASCII

49
(0031h)
I
50
(0032h)
(ISt |
51
(0033h)

52
(0034h)

ASCII

50
(0032h)

51
(0033h)
—_—]
52
(0034h)

ASCII

51
(0033h)
—_—]
52
(0034h)

ASCII

52
(0034h)




14: DATA CONVERSION INSTRUCTIONS

ATOH (ASCII to Hex) &

* kK

When input is on, the ASCI| data designated by S1 as many asthe
quantity of digits designated by S2 is converted into 16-bit binary data,
and stored to the destination designated by operand D1.

Valid values for source datato convert are 30h to 39h and 41h to 46h.

S1, S1+1, S1+2, S1+3 — D1
’_¢ — ATOHW) s1  s2 D1 “

The quantity of digitsto convert can be 1 through 4.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) ASCIl data to convert = — — — — — — X X — —
S2 (Source 2) Quantity of digits to convert X X X X X X X X 14 —
D1 (Destination 1)  Destination to store conversion results — X A X X X X X — —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current valueis read out. When T (timer) or C (counter) is
used as D1, the data is written in as a preset value which can be 0 through 65535.

Valid values for source S1 data to convert are 30h to 39h and 41h to 46h. Make sure that the values for each source desig-
nated by S1 and the quantity of digits designated by S2 are within the valid range. If the S1 or S2 datais out of the valid
range, a user program execution error will result, turning on special internal relay M8004 and the ERROR LED.

Since the ATOH instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X — — —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word datatype) is used.
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Examples: ATOH
= Quantity of Digits: 4

SOTU

B

ATOH(W)

s2 D1
4 DZO“ D10

= Quantity of Digits: 3

D11

D12

D13

SOTU

ATOH(W)

-,

= Quantity of Digits: 2

s2 D1
3 DZO“ D10

D11

D12

SOTU

ATOH(W)

-,

= Quantity of Digits: 1

s2 D1
2 DZO“ D10

D11

SOTU

ATOH(W)

B

14-8

S2 D1
1 DZO“ D10

ASCII

49
(0031h)
I
50
(0032h)
=22
51
(0033h)

52
(0034h)

ASCII

49
(0031h)
=2
50
(0032h)
I
51
(0033h)

ASCII

49
(0031h)
I
50
(0032h)

ASCII

49
(0031h)
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— D20

— D20

Binary

4660
(1234h)

Binary

291
(0123h)

Binary

18
(0012h)

Binary

1
(0001h)




14: DATA CONVERSION INSTRUCTIONS

BTOA (BCD to ASCII) &

* kK

When input is on, the 16-bit binary data designated by S1 is converted
into BCD, and converted into ASCII data. The data is read from the
lowest digit as many as the quantity of digits designated by S2. The
result is stored to the destination starting with the operand designated
by D1.

The quantity of digitsto convert can be 1 through 5.

S1— D1, D1+1, D1+2, D1+3, D1+4
’_¢ — BTOAW) s1 S2 D1 “

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Binary data to convert X X X X X X X X X —
S2 (Source 2) Quantity of digits to convert X X X X X X X X 15 —
D1 (Destination 1) Destination to store conversion results ~ — — — — — — X X — —

For the valid operand number range, see page 6-2.
When T (timer) or C (counter) is used as S1 or S2, the timer/counter current valueis read out.

The quantity of digitsto convert can be 1 through 5. Make sure that the quantity of digits designated by S2 iswithin the
valid range. If the S2 dataiis out of the valid range, a user program execution error will result, turning on specia internal
relay M8004 and the ERROR LED.

Sincethe BTOA instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.
Valid Data Types
W (word) | (integer) D (double word) L (long)
X — — —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source, 16
points (word data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word data type) is used.
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14: DATA CONVERSION INSTRUCTIONS

Examples: BTOA

= Quantity of Digits: 5

B

BCD

SOTU

BTOA(W)

Binary ASCII
12345 49

S1 S2 D1
D10 5 D20

= Quantity of Digits: 4

-,

D10 3039h) (0031h)

50
D211 (0032h)
(ESSEED
51
D22 0033h)
RSN
52
D23 (0034h)
_—
53
D241 (0035h)

BCD

SOTU

BTOA(W)

Binary ASCII
12345 50

S1 S2 D1
D10 4 D20

D10

— D20

= Quantity of Digits: 3

-,

(3039h) (0032h)
(ESSESDY

51
D211 0033h)
LOPSS)

52
D221 (0034h)
I

53
D23 | 0035h)

BCD

SOTU

BTOA(W)

Binary ASCII
12345 51

S1 S2 D1
D10 3 D20

D10

— D20

= Quantity of Digits: 2

B

(3039h) (0033h)
LO2SS |

52
D21 | 0034h)
OS54 |

53
D221 (0035h)

BCD

SOTU

BTOA(W)

i ASCII
st s2 D1 Binary
D10 2 D20 D10 12345 —  » D20 52

= Quantity of Digits: 1

-,

14-10

(3039h) (0034h)
(RSl

53

D211 (0035h)

BCD

SOTU

BTOA(W)

D10 1 D20 D10 12345 53
(3039h) (0035h)

i ASCII
s1__ s2 D1 “ Binary
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ATOB (ASCII to BCD) &

* kK

When input is on, the ASCI| data designated by S1 as many asthe
guantity of digits designated by S2 is converted into BCD, and con-
verted into 16-bit binary data. The result is stored to the destination
designated by operand D1.

S1, S1+1, S1+2, S1+3, S1+4 — D1
’_¢ — ATOBW) S1  s2 D1 “

Valid values for source datato convert are 30h through 39h.
The quantity of digitsto convert can be 1 through 5.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) ASCIl data to convert = — — — — — — X X — —
S2 (Source 2) Quantity of digits to convert X X X X X X X X 15 —
D1 (Destination 1)  Destination to store conversion results — X A X X X X X — —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current valueis read out. When T (timer) or C (counter) is
used as D1, the data is written in as a preset value which can be 0 through 65535.

Valid valuesfor source S1 datato convert are 30h through 39h. Make sure that the values for each source designated by S1
and the quantity of digits designated by S2 are within the valid range. If the S1 or S2 data is out of the valid range, a user
program execution error will result, turning on special internal relay M8004 and the ERROR LED.

Since the ATOB instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X — — —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word datatype) is used.
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Examples: ATOB

= Quantity of Digits: 5

B

SOTU

ATOB(W)

= Quantity of Digits: 4

-,

SOTU

ATOB(W)

= Quantity of Digits: 3

-,

SOTU

ATOB(W)

= Quantity of Digits: 2

B

SOTU

ATOB(W)

= Quantity of Digits: 1

-,

14-12

SOTU

ATOB(W)

D10

D11

D12

D13

D14

D10

D11

D12

D13

D10

D11

D12

D10

D11

D10

ASCII

49
(0031h)

50
(0032h)
I
51
(0033h)

I——
52
(0034h)
—_—]
53
(0035h)

ASCII

49
(0031h)
=2
50
(0032h)
(ISt |
51
(0033h)

52
(0034h)

ASCII

49
(0031h)
(Sl
50
(0032h)
I
51
(0033h)

ASCII
49
(0031h)

50
(0032h)

ASCII

49
(0031h)
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— D20

— D20

— D20

— D20

BCD
Binary

12345
(3039h)

BCD
Binary

1234
(04D2h)

BCD
Binary

123
(0078Bh)

BCD
Binary

12
(0018h)

BCD
Binary

1
(0001h)
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DTDV (Data Divide) fi]

S1—-D1,D1+1

—{ DTDV(W)  S1 D1
fofoteieioliliefotatofied When input is on, the 16-bit binary data designated by Sl is divided into upper
and lower bytes.

When a data register is selected as destination operand, the upper byte datais
stored to the destination designated by operand D1. The lower byte datais
stored to the operand next to D1.

When alink register is selected as destination operand, the lower byte datais
stored to the destination designated by operand D1. The upper byte datais
stored to the operand next to D1.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Binary data to divide X X X X X X X X X —
D1 (Destination 1) Destination to store results === — — — — — — X X — —

For the valid operand number range, see page 6-2.
When T (timer) or C (counter) is used as S1, the timer/counter current valueis read out.
Sincethe DTDV instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.
Valid Data Types
W (word) | (integer) D (double word) L (long)
X — — —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source, 16
points (word data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word data type) is used.

Examples: DTDV

= Destination Operand: Data Register

Before execution After execution
’_1 SOTU — DTDV(W)  S1 D1 ~‘ 12345 25
D10 D20 -
11 D10 | 3539h) > D20| (3gp) | Upperbyte
===
——> D21 (3’597h) Lower byte
= Destination Operand: Link Register
Before execution After execution
’_( SOTU DTDV(W) S1 D1 ~‘ 12345 57
D10 L1316 -
12 D10 (3039h) — L1316 (39h) Lower byte
48
— > L1317 (30h) Upper byte
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DTCB (Data Combine) i

*khkkk Fhhkkik

When input is on, the lower-byte datais read out from 2 consecutive sources
starting with operand designated by S1 and combined to make 16-bit data.

S1, S1+1 - D1
’_H_DTCB(W) s1 D1 “ -

When adataregister is selected as source operand, the lower byte data from the
first source operand is moved to the upper byte of the destination designated by
operand D1, and the lower byte data from the next source operand is moved to
the lower byte of the destination.

When alink register is selected as source operand, the lower byte data from the
first source operand is moved to the lower byte of the destination designated by
operand D1, and the lower byte data from the next source operand is moved to
the upper byte of the destination.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Binary data to combine === — — — — — — X X — —
D1 (Destination 1) Destination to store results — X A X X X X X — —

For the valid operand number range, see page 6-2.
A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as D1, the datais written in as a preset value which can be 0 through 65535.

Since the DTCB instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

Valid Data Types
W (word) | (integer) D (double word) L (long)
X — — —

When abit operand such as Q (output), M (internal relay), or R (shift register) is designated as the destination, 16 points
(word data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word data type) is used.

Example: DTCB

= Source Operand: Data Register

Before execution After execution
’_( SOTU DTCB(W) S1 D1 ~‘ 28 12345
D10 D20 -
11 D10 | (ooz0n)| UPPer byte — D20 339h)
(I |
57 I
D11 (0039h) Lower byte
= Source Operand: Link Register
Before execution After execution
’_1 sotu — btcBw)  s1 D1 ~‘ = 12345
L1316 D20 -
12 L1316 (0039h) Lower byte —» D20 (3039h)
(IS |
48

L1317 (0030h) Upper byte ————
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15: WEEK PROGRAMMER INSTRUCTIONS

ntroduction

WKCMP instructions can be used as many as required to turn on and off designated output and internal relays at predeter-

mined times and days of the week.

Once the internal calendar/clock is set, the WKCMP ON and OFF instructions compare the predetermined time with the
internal clock. When the preset time is reached, internal relay or output designated as destination operand is turned on or

off as scheduled.

WKCMP ON (Week Compare ON)

S1

S2

S3

D1

— WKCMP
’_{ ON

WKCMP OFF (Week Compare OFF)

preset data with the current day and time.

“ When input is on, the WKCMP ON compares the S1 and S2

When the current day and time reach the presets, an output or
internal relay designated by operand D1 isturned on, depend-
ing on the week table output control designated by S3.

When input is on, the WKCMP OFF compares the S1 and S2
’_‘ L \C’)VIEFCMP S1 S2 N Sn3 N b1 “ preset data with the current day and time.
When the current day and time reach the presets, an output or
internal relay designated by operand D1 is turned off, depend-
ing on the week table output control designated by S3.
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Day of week comparison data X X X X X X X X 0-127 —
S2 (Source 2) Hour/minute comparison data X X X X X X X X 02359 —
S3 (Source 3) Week table output control X X X X X X X X 0-2 —
D1 (Destination 1) Comparison ON output (WKCMP ON) X A — L L

Comparison OFF output (WKCMP OFF)

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S1, S2, or S3, the timer/counter current value is read out.

S1 — Day of week comparison data (0 through 127)
Specify the days of week to turn on (WKCMP ON) or to turn off (WKCMP OFF) the output or internal relay desig-

nated by D1.
Day of Week Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Bit Position bit 0 bit 1 bit 2 bit 3 bit 4 bit 5 bit 6
ON/OFF Value 1 2 4 8 16 32 64

Designate the total of the ON/OFF values as operand S1 to turn on or off the output or internal relay.

Example: To turn on the output on Mondays through Fridays, designate 62 as S1 because 2 + 4 + 8 + 16 + 32 = 62.

S2 — Hour/minute comparison data

Specify the hours and minutesto turn on (WKCMP ON) or to turn off (WKCMP OFF) the output or internal relay
designated by D1.

See the table on the next page.
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Hour Minute
00 through 23 00 through 59

Example: To turn on the output or internal relay at 8:30 am. using the WKCMP ON instruction, designate 830 as S2.
To turn off the output or internal relay at 5:05 p.m. using the WKCMP OFF instruction, designate 1705 as S2.

S3 — Week table output control (0 through 2)
0: Disablethe week table

When the current day and time reach the presets for S1 and S2, the designated output or internal relay isturned on
(WKCMP ON) or turned off (WKCMP OFF). Set 0 for S3 when the WKTBL is not used; the WKTBL instruction is
ignored even if it is programmed.

1. Additiona daysin the week table

When the current time reaches the hour/minute comparison data set for S2 on the specia day programmed in the
WKTBL, the designated output or internal relay is turned on (WKCMP ON) or turned off (WKCMP OFF).

2. Skip daysin the week table

On the special day programmed in the WKTBL, the designated output or internal relay is not turned on or off, even
when the current day and time reach the presets for S1 and S2.

Note: When 1 or 2 isset for S3, program special daysin the week table using the WKTBL instruction. If the WKTBL
instruction is not programmed when 1 or 2 is set for S3in the WKCMP ON or WKCMP OFF instruction, a user pro-
gram execution error will result, turning on special internal relay M8004 and the ERROR LED.

Make sure that the values set for S1, S2, and S3 are within the valid ranges. If any datais over the valid value, a user pro-
gram execution error will result, turning on special internal relay M8004 and the ERROR LED.

WKTBL (Week Table)

S1, 82, S3, ..., SN — Week Table
—{ WKTBL S1 S2 S3 - SN
When input ison, N blocks of special month/day datain oper-

ands designated by S1, S2, S3, ..., SN are set to the week table.
The quantity of special days can be up to 50.

The special days stored in the week table are used to add or
skip daysto turn on or off the comparison outputs programmed
in subsequent WKCMP ON or WKCMP OFF instructions.

The WKTBL must precede the WKCMP instructions.

Valid Operands
Operand Function

Q M R T C D L Constant Repeat
X X X X X X X 1011231 —

> | —

S1 (Source 1) Special month/day data

For the valid operand number range, see page 6-2.
When T (timer) or C (counter) is used as S1 through SN, the timer/counter current value is read out.

S1 through SN — Special month/day data

Specify the months and days to add or skip days to turn on or off the comparison outputs programmed in WKCMP
ON or WKCMP OFF instructions.

Month Day
01 through 12 01 through 31

Example: To set July 4 as a special day, designate 704 as S1.

Make sure that the values set for S1 through SN are within the valid ranges. If any datais over the valid value, a user pro-
gram execution error will result, turning on special internal relay M8004 and the ERROR LED.
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Examples: WKCMP ON/OFF

= Without Special Days (S3 = 0)

This example isthe basic program for week programmer application without using the WKTBL (week table) instruction.
While the CPU is running, the WKCMP ON and WKCMP OFF compare the S1 and S2 preset data with the current day
and time.

When the current day and time reach the presets, an output designated by operand D1 is turned on and off.

WKCMP __ S1 S 53 D1 M8125 is the in-operation output special internal relay.
'V'8125| ON 62 815 0 Q0 S1 (62) specifies Monday through Friday.
WKCMP S1 S2 s3 D1 The WKCMP ON turns on output QO at 8:15 on Monday
OFF 62 1715 0 Qo0 through Friday,
The WKCMP OFF turns off output QO at 17:15 on Monday
through Friday.

= With Additional Days in the Week Table (S3 = 1)

When the current time reaches the hour/minute preset time on the special days programmed in the WKTBL, the designated
output is turned on (WKCMP ON) or turned off (WKCMP OFF). In addition, the designated output is turned on and off
every week as designated by operand S1 of WKCMP.

In normal execution, when the current day and time coincide with the preset day (S1) and time (S2), the designated output
isturned on or off. Execution on the special days has precedence over execution on normal days.

This example demonstrates operation on special days in addition to regular weekends. The output is turned on from 10:18
am. to 11:03 p.m. on every Saturday and Sunday. Without regard to the day of week, the output is also turned on Decem-
ber 31 through January 3, and May 3 through May 5.

| WKTBL s1 2 S3 sa S5 S6 s7 U WKTBL designates Dec. 31_ to Jan. 3

M8125 1231 101 102 103 503 504 505 and May 3 to May 5 as special days.
S1 (65) specifies Saturday and Sunday.

WKCMP  S1 S2 s3 D1 .

ON 65 1018 1 Q0 S3 (1) adds special days.

WKCMP __ S1 S2 33 D1 WKCMP ON turns on output QO at
OFF 65 2303 1 Q0 10:18 on every Saturday, Sunday, and
special days.

The WKCMP OFF turns off output QO
at 23:03 on the same days.

= With Skip Days in the Week Table (S3 = 2)
On the specia days programmed in the WK TBL, the designated output is not turned on or off, while the designated output
isturned on and off every week as designated by operand S1 of WKCMP,

In normal execution, when the current day and time coincide with the preset day (S1) and time (S2), the designated output
isturned on or off. Execution on the special days has precedence over execution on normal days.

This example is demonstrates operation aborted on special days. The output is turned on from 8:45 am. to 10:32 p.m. on
every Monday through Friday, but is not turned on December 31 through January 3, and May 3 through May 5.

L WKTBL s 52 s34 5 56 s7 | VKTBL designates Dec. 31to Jan. 3
M8125 1231 101 102 103 503 504 505 and May 3 to May 5 as special days.
WKCMP ___ S1 S2 S3 D1 S1 (62) specifies Monday to Friday.
ON 62 845 2 Qo0 S3 (2) skips special days.

WKCMP  S1 S 53 D1 WKCMP ON turns on output QO at

OFF 62 2232 2 Qo0 8:45 on every Monday through Friday
except on special days.

The WKCMP OFF turns off output QO
at 22:32 on the same days.

IIEI: OPENNET CONTROLLER USER’S MANUAL 15-3



15: WEEK PROGRAMMER INSTRUCTIONS

Interval Comparison in WKCMP ON/OFF Instructions

The WKCMP ON/OFF instructions compare the current day and time with the preset values designated by operands S1
and S2. When the current day and time reach the presets, the WK CMP turns on or off the output or internal relay desig-
nated by destination operand D1. When the WK CMP ON/OFF instructions are programmed as described below, interval
comparison among the current day/time and presetsis performed to reflect the comparison result on the comparison out-
put. With the WK CM P ON/OFF instructions programmed for interval comparison, the comparison output statusis ensured
when the CPU restarts operation after interruption; the output is turned on or off as appropriate.

é Caution ° Theprogram shown below does not make an interval comparison because the WKCMP ON and
WKCMP OFF instruction have separate input contacts.

WKCMP  S1 S2 S3 D1 We strongly recommend the use of

m8125 [ON 62 830 0 Q0 theinterval comparison to ensure

—[wkemp  s1 ) S3 D1 outputs as programmed when the
M8125 | OFF 62 1715 0 Qo0 CPU isrestarted.

Conditions for Interval Comparison with ON/OFF Times on the Same Day

When the three conditions shown below are satisfied, the interval comparison is enabled. Otherwise, the instructions work
as ordinary clock data comparison instructions.

1. WKCMP ON isfollowed by WKCMP OFF immediately, which has the same input contact.

2. The matching WKCMP ON and WK CMP OFF instructions have the same values for the day of week comparison data
(S1: constant), week table output control (S3), and comparison output operand (D1).

3. Hour/minute comparison data (S2: constant) has a relationship: ON time < OFF time.

Example: Interval comparison with ON/OFF times on the same day
When the current day and time reach the presets, the output designated by operand D1 is turned on and off.

8:30 17:15 8:30 17:15 8:30 17:15 8:30 17:15 8:30 17:15 8:30 17:15 8:30 17:15

Output QO ON ON ON ON ON ON ON

l l l l l l l |
| Sun | Mon | Tue | Wed | Thu | Fri | Sat |

WKCMP 51 2 3 D1 M8125 is the in-operation output special internal relay.

M8125| ON 62 830 0 Qo S1 (62) specifies Monday through Friday.
WKCMP  S1 S2 S3 D1 WKCMP ON turns on output QO at 8:30 on Monday through
OFF 62 1715 0 Q0 Friday.
S1: Same constant value WKCMP OFF turns off output QO at 17:15 on the same day.

S2: Constant values; ON time < OFF time
S3: Same constant value
D1: Same operand
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Conditions for Interval Comparison with ON/OFF Times on Different Days

When WKCMP ON and WK CMP OFF instructions are programmed to turn on and off the output on different days, the
five conditions shown below are needed to enable the interval comparison. Otherwise, the instructions work as ordinary
clock data comparison instructions.

1. WKCMP ON isfollowed by WKCMP OFF immediately, which has the same input contact.

2. The matching WKCMP ON and WK CMP OFF instructions have the same values for the day of week comparison data
(S1: constant). When S1 is set to O, the instructions work without designation of day of week. Set S1 to 0 or avalue to
designate consecutive days, such as 6 for Monday and Tuesday, 56 for Wednesday through Friday, or 65 for Saturday
and Sunday. Do not set S1 to avalue to designate a single day, such as 32 for Friday only, or 127 to designate all days.

3. Hour/minute comparison data (S2: constant) has arelationship: ON time > OFF time.

4. The matching WKCMP ON and WKCMP OFF instructions have O set for the week table output control (S3) to disable
use of the week table.

5. The matching WKCMP ON and WK CMP OFF instructions have the same comparison output operand (D1).

Example: Interval comparison with ON/OFF times on different days — 1
The output is turned on at 11:00 am. on Monday through Friday, and is turned off at 2:00 am. on the following day.

11:00 2:00 11:00 2:00 11:00 2:00 11:00 2:00 11:00 2:00

Output QO ON ON ON ON ON
l ] ] ] ] ] ] |
| Sun | Mon | Tue | Wed | Thu | Fri | Sat |
WKCMP 1 2 S3 D1 M8125 is the in-operation output special internal relay.
M8125 | ON 126 1100 0 Q0 S1 (126) specifies Monday through Saturday.
WKCMP  S1 S2 S3 D1 WKCMP ON turns on output QO at 11:00 am. on Monday

S1: Same constant value to designate consecutive days WKCMP OFF turns off output QO at 2:00 am. on the next day.

S2: Constant values; ON time > OFF time
S3: Same constant value O
D1: Same operand

Example: Interval comparison with ON/OFF times on different days — 2
The output isturned on at 11:00 am. every day, and is turned off at 2:00 a.m. on the following day.

2:00 11:00 2:00 11:00 2:00 11:00 2:00 11:00 2:00 11:00 2:00 11:00 2:00 11:00

ON ON ON ON ON ON ON
Output Qol—l ] ] ] ] ] ] |
| Sun | Mon | Tue | Wed | Thu | Fri | Sat |
WKCMP 51 2 3 D1 M8125 is the in-operation output special internal relay.
M8125| ON 0 1100 © Qo0 S1 (0) specifies all days.
WKCMP  S1 S2 S3 D1 WKCMP ON turns on output QO at 11:00 a.m. everyday.
OFF 0 200 0 Q0

WKCMP OFF turns off output QO at 2:00 a.m. on the next day.

S1: Same constant value to designate consecutive days
S2: Constant values; ON time > OFF time

S3: Same constant value O

D1: Same operand
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Example: Interval comparison with ON/OFF times on different days — 3
The output is turned on at 11:00 a.m. on Friday through Sunday, and is turned off at 2:00 a.m. on the following day.

2:00 11:00 2:00 11:00 2:00 11:00
tput ON ON ON
Outpu Qol—l l l l l l l |
| Sun | Mon | Tue | Wed | Thu | Fri | Sat |
WKCMP 51 52 S3 D1 M8125 is the in-operation output special internal relay.
M8125| ON 99 1100 O Q0 S1 (99) specifies Friday through Monday.
WKCMP  S1 S2 S3 D1 WKCMP ON turns on output QO at 11:00 am. on Friday

S1: Same constant value to designate consecutive days WKCMP OFF turns off output QO at 2:00 am. on the next day.

S2: Constant values; ON time > OFF time
S3: Same constant value O
D1: Same operand

Example: Interval comparison with ON/OFF times extending over three days

To keep the output on for more than two days, use the ICMP> (interval compare greater than or equal to) instruction in
combination with the WK CMP ON/OFF instructions. This example turns on the output at 8:00 am. on Monday and turn it
off at 7:00 p.m. on Friday.

8:00 19:00
ON
Output QOI | | | | |
| Sun | Mon Tue | Wed | Thu Fri | Sat |
L MO > M1 > M2 >!

M8125 is the in-operation output special internal relay.

| —{WKCMP  S1  S2 S3 D1 H
m8125| [ON 6 800 0 MO S1 (6) specifies Monday and Tuesday.
[ WKCMP  S1 S2 S3 D1 H WKCMPON turnson MO at 8:00 am. on Monday.
OFF 6 0] 0 MO
WKCMP OFF turns off MO at 0:00 am. on Tuesday.
H /CMP>=(W) 841 D880211 523 ,\% | D8011 containsthe cqr_rent day of week data. S1 (4) specifie_s
Thursday. S3 (2) specifies Tuesday. See page 15-7. M1 remains
L WKCMP S1 S2 S3 D1 R onfrom Tuesday through Thursday.
ON 32 0 0 M2 T
S1 (32) specifies Friday.

L| WKCMP S1 S2 S3 D1 H .
OFF 32 1900 0 M2 WKCMP ON turns on M2 at 0:00 am. on Friday.

WKCMP OFF turns off M2 at 19:00 on Friday.

— |
MO Q0

— While MO, M1, or M2 is on, output QO is turned on.
M1

—

M2
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Setting Calendar/Clock Using WindLDR

Before using the week programmer instructions for thefirst time, the internal calendar/clock must be set using WindLDR or
executing a user program to transfer correct calendar/clock datato special data registers allocated to the calendar/clock.
Once the calendar/clock datais stored, the datais held by the backup battery while the CPU power is turned off.

1. Select Online from the WindLDR menu bar, then select M onitor. The screen display changes to the monitor window.

2. From the Online menu, select PL C Status. The OpenNet PLC Status dialog box is displayed. The current calendar/
clock datais read out from the OpenNet Controller CPU and displayed in the Calendar box.

3. Click the Change button in the Calendar box. The Set Calendar and Time dialog box comes up with the date and time
values read from the computer internal clock.

Eobmde  E ]
Time 1074 A |’ml

4. Click the Down Arrow button on the right of Calendar, then the calendar is displayed where you can change the year,
month, and date. Enter or select new values.

5. To change hours and minutes, click in the Time box, and type a new value or use the up/down keys. When new values
are entered, click the OK button to transfer the new values to the CPU.

Setting Calendar/Clock Using a User Program

Another way of setting the calendar/clock dataisto move the valuesto special data registers dedicated to the calendar and
clock and to turn on specia internal relay M8020 by executing a user program. Data registers D8015 through D8021 do
not hold the current values of the calendar/clock data but hold unknown values before executing a user program.

Calendar/Clock Special Data Registers

Data Register No. Data Value Read/Write Updated

D8008 Year (current data) 0to 99

D8009 Month (current data) 1to 12

D8010 Day (current data) 1to31

D8011 Day of week (current data) 0 to 6 (Note) Read only tl|r?12 Tﬁ;:&;ﬁi Tz;:ragr:er
D8012 Hour (current data) 0to 23

D8013 Minute (current data) 0 to 59

D8014 Second (current data) 0to 59

D8015 Year (new data) 0 to 99

D8016 Month (new data) 1to 12

D8017 Day (new data) 1to31

D8018 Day of week (new data) 0 to 6 (Note) Write only Not updated
D8019 Hour (new data) Oto 23

D8020 Minute (new data) 0 to 59

D8021 Second (new data) 0 to 59

Note: The day of week value is assigned for both current and new data as follows:

0] 1 2 3 4 5 6
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
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Example: Setting Calendar/Clock Data

This example demonstrates how to set calendar/clock data using aladder program. After storing new calendar/clock data
into data registers D8015 through D8021, special internal relay M8020 (calendar/clock data write flag) must be turned on
to set the new calendar/clock data to the CPU.

}— NSET(W) S1 S2 S3 S4 S5 S6 S7 D1
M8120 99 4 1 4 10 30 0 DO
M8120 istheinitialize pulse special internal relay.
When the CPU starts, the NSET moves calendar/clock data to
data registers DO through D6.
| SoTu k4 MOv(w) S1R Di1IR REP H
10 DO D8015 4 .
When input 10 turns on, new calendar data (year, month, day,
(O— andday of week) are moved to data registers D8015 through
MO D8018, and internal relay MO isturned on for 1 scan time.
L sotuldMovw) strR DirR Rrep |4 WheninputI1turnson, new clock data (hour, minute, and sec-
11 D4 D8019 3 ond) are moved to data registers D8019 through D8021, and
internal relay M1 isturned on for 1 scan time.
O
M1
| When either MO or M1 isturned on, calendar/clock data write
_IM(') M8G20 flag special internal relay M8020 is turned on to set the new cal-
endar/clock data to the CPU.
|
M1
| MOVW) SIR DLR REP L M8125 is the in-operation output special internal relay.
M8125 D8o08 D10 7 While the CPU is running, the MOV (W) moves current calen-

Adjusting Clock Using a User Program

Specia internal relay M8021 (clock data adjust flag) is provided for adjusting the clock data. When M8021 is turned on,
the clock is adjusted with respect to seconds. If seconds are between 0 and 29 for current time, adjustment for seconds will
be set to 0 and minutes remain the same. If seconds are between 30 and 59 for current time, adjustment for seconds will be
set to 0 and minutes are incremented one. M8021 is useful for precise timing which starts at zero seconds.

Example: Adjusting Calendar/Clock Data

SOTU

-,

158

M8021\
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dar/clock datato data registers D10 through D16.

When input 12 turns on, clock data adjust flag special internal relay M8021 is turned on and
the clock is adjusted with respect to seconds.
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Introduction

The DISP (display) instruction is used to display 1 through 5 digits of timer/counter current values and data register data
on 7-segment display units.

The DGRD (digital read) instruction is used to read 1 through 5 digits of digital switch settings to a dataregister. This
instruction is useful to change preset values for timers and counters using digital switches.

The CDISP (character display) instruction is used to display a maximum of 16 characters on dot matrix display units.

DISP (Display) |

When input is on, data designated by source operand S1is
’_‘ I BICS& **S*l** **8** L'ﬁT DfT “ set to outputs or internal relays designated by operand Q.
Thisinstruction is used to output 7-segment datato display
Quantity of digits: units.
1 to 5 (decimal) Data phase: ) . . .
1 to 4 (hex) Low or High Eight DISP instructions can be used in a user program.
Conversion: Latch phase: Display data can be 0 through 65535 (FFFFh).
BCD or BIN Low or High

Note: The DISP instruction can be used on transistor out-
put modules only.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data to display —_ — — — X X X — — —
Q (Output) First output number to display data — X A - — — — — — —

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as Q. Specia internal relays cannot be designated as Q.
When T (timer) or C (counter) is used as S1, the timer/counter current value is read out.

Conversion

BCD: To connect BCD (decimal) display units
BIN:  To connect BIN (hexadecimal) display units

Latch Phase and Data Phase

Select the latch and data phases to match the phases of the display unitsin consideration of sink or source output of the
OpenNet Controller output module.

Output Points
The quantity of required output pointsis 4 plus the quantity of digits to display. When displaying 4 digits with output QO
designated as the first output number, 8 consecutive output points must be reserved starting with QO through Q7.

Display Processing Time
Displaying numerical data reguires the following time after the input to the DISP instruction is turned on. Keep the input
to the DISP instruction for the period of time shown below to process the display data.

Scan Time Display Processing Time
5 msec or more 3 scan times x Quantity of digits

When the scan time is less than 5 msec, the data cannot be displayed correctly. When the scan time is too short to ensure
normal display, set avalue of 6 or more (in msec) to specia data register D8022 (constant scan time preset value). See
page 5-20.
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Example: DISP

The following example demonstrates a program to display the 4-digit current value of counter CNT10 on 7-segment dis-

play units (IDEC's DD3S-F31N) connected to the transistor sink output module.

— DIsP S1 Q
’_ﬂo BCD4  Cl10 QO

LAT DAT

Output Wiring Diagram

16-Transistor Sink
Output Module
FC3A-T16K1

OO0 000000

Upper Digit

16-2
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(+) 24V DC
) Power

Supply

When input 10 ison, the 4-digit current value of counter C10 isdis-
H played on 7-segment digital display units.
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DGRD (Digital Read) |

— DGRD | Q D1
’_‘ BCD4 Khkhk  Kkkkk *****“

First output number

First input number

Quantity of digits:
1 to 5 (decimal)

When input is on, data designated by operands | and Q is set
to adataregister or link register designated by destination
operand D1.

Thisinstruction can be used to change preset valuesfor timer
and counter instructions using digital switches. The data that
can beread using this instruction is 0 through 65535 (5 dig-

its), or FFFFh.

1 to 4 (hex)
Conversion: Note: The DGRD instruction can be used on DC input and tran-
BCD or BIN sistor output modules only.
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
I First input number to read X —m — — — — — — — —
Q First output number for digit selection —_— X - = — = = — — —

D1 (Destination 1) Destination to store results

For the valid operand number range, see page 6-2.

The DGRD instruction can read 65535 (5 digits) at the maximum. When the read val ue exceeds 65535 with the quantity of
digits set to 5, a user program execution error will result, turning on special internal relay M8004 and the ERROR LED.

Note: The DGRD instruction can be used up to 16 times in a user program. When transferring a user program containing
more than 16 DGRD instructions to the CPU, a user program syntax error occurs, turning on the ERROR LED. The user pro-
gram cannot be executed.

Conversion

BCD: To connect BCD (decimal) digital switches
BIN:  To connect BIN (hexadecimal) digital switches

Input Points

Inputs are used to read the data from digital switches. The quantity of required input pointsis aways 4. Four input points
must be reserved starting with the input number designated by operand |. For example, when input 10 is designated as
operand |, inputs 10 through 13 are used.

Output Points

Outputs are used to select the digits to read. The quantity of required output pointsis equal to the quantity of digitsto read.
When connecting the maximum of 5 digital switches, 5 output points must be reserved starting with the output number
designated by operand Q. For example, when output QO is designated as operand Q to read 3 digits, outputs QO through
Q2 are used.

Digital Switch Data Reading Time

Reading digital switch data requires the following time after the input to the DGRD instruction is turned on. Keep the
input to the DGRD instruction for the period of time shown below to read the digital switch data. For example, when read-
ing datafrom 5 digital switches to the destination operand, 14 scans are required

Digital Switch Data Reading Time
2 scan times x (Quantity of digits + 2)

Adjusting Scan Time
The DGRD instruction requires a scan time longer than the filter time plus 4 msec.

Minimum Required Scan Time
(Scan time) > (Filter time) + 4 msec

When the actual scan time is too short to execute the DGRD instruction, use the constant scan function. The default value
of theinput filter is 4 msec. When the input filter timeis set to default, set a value of 8 or more (in msec) to special data
register D8022 (constant scan time preset value). See page 5-20. When the input filter time is changed, set a proper value
to D8022 to make sure of the minimum required scan time shown above.
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Example: DGRD

The following example demonstrates a program to read data from four digital switches (IDEC's DF**-031D(K)) to adata
register in the OpenNet Controller CPU module.

BCD4 10 Q0 D10 to dataregister D10.

’_‘ —{ DGRD | Q D1 “ When input I5 is on, the 4-digit value from BCD digital switchesis read
15

170 Wiring Diagram

16-DC Input Module 16-Transistor Sink Output Module

FC3A-N16B1 FC3A-T16K1 Digital
Switches
© COM Q0 o—c$——c~o—u—$i—<
coM Q1 o | oo > 0
o 10 Q2 o | o—o1e—0 T 10
o 11 Q3 of— E —0\o—n—<:>
o 12 Q4 Tt
o I3 5 Tt '
14 86 C¢. ?1
15 Q7 , 2 1
P oo 10
16 oCOM(-) RO DE
17 o +V oS '
CoM Q10 P ,
coMm Q11 L o otedB
110 Q12 N NI 5
111 013 ! oo 10
112 Q14 b Lo—oseot
113 Q15 booeeeeees :
114 Q16 R
115 Q17 oo T
116 COM(-) oot 108
117 +V L ooieoT
1 Lo—o4¢—o
(+) 24V DC
&) Power
Supply
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CDISP (Character Display) &

set to outputs designated by operand D1.

Kkkkhk  KkhhkAx | L

’_‘ I coisp 51 D1 LAT DAT“ When input is on, data designated by source operand Sl is

One CDISPinstruction can send datato 16 character display
Data phase:  Units at the maximum.

| Low or High The CDISP instruction can be used up to 8 timesin a user
Latch phase: program.
Low or High ) ) )
- Note: The CDISP instruction can be used on transistor output
modules only.
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Data to display —_ — — — X X X — X 116
D1 (Destination 1) First output number to display data — X A — — — — — — —

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S1, the timer/counter current valueis read out.

Note: The CDISP instruction can be used up to 8 times in a user program. When transferring a user program containing more
than 8 CDISP instructions to the CPU, a user program syntax error occurs, turning on the ERROR LED. The user program can-
not be executed.

S1 — Data to Display

Operand Conversion Type Display Digits Repeat
Timer Binary to ASCII 1to4
Counter BCD to ASCII 1to5 1to 16
Data Register No conversion 1to2
Constant No conversion 1 —

D1 — First Output Number to Display Data

Connect the data signals starting with operand designated by D1 through the last destination operand, followed by latch
signals. The quantity of required output pointsis 8 plus the quantity of digits to display. When displaying 4 digits with out-
put QO designated as the first output number, 12 consecutive output points must be reserved starting with QO through Q13.

LAT — Latch Phase
Select the latch phase for the digit select signal.

L: Low latch
H: Highlatch

DAT — Data Phase
Select the phase for the data signal..

L: Negativelogic

H: Positivelogic
Display Processing Time
Displaying character data requires the following time after the input to the CDISP instruction is turned on. Keep the input
to the CDISP instruction for the period of time shown below to process the display data.

Scan Time Display Processing Time
5 msec or more 3 scan times x Quantity of digits

When the scan time is less than 5 msec, the data cannot be displayed correctly. When the scan time is too short to ensure
normal display, set avalue of 6 or more (in msec) to specia dataregister D8022 (constant scan time preset value). See
page 5-20.
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Example: CDISP

The following example demonstrates a program to display “STOP” on character display units when input 10 is off. When
input 10 of on, “RUN" flashes on the display units.

_|/ MOV(W) S1- D1 - REP
10 21332 DO
MOvV(W) S1- D1 - REP
20256 D1
— MOV(W) S1- D1- REP
_||0 M8121 21077 DO
MOV(W) S1- D1- REP
20000 D1
—/— MOV(W) S1- D1- REP
_||0 MB121 8224 DO 2
_| |— CDISP S1 D1 LAT DAT
M8125 4 Q0 L H
S1: <D0 -2 02>

Output Wiring Diagram

16-Transistor Sink Output Module
FC3A-T16K1

16-6

When input 10 is off, decimal valuesfor ASCII character codes
are moved to data registers DO and D1.

21332 = 5354h “ST”
20256 = 4F20h “OP”

M8121 isthe 1-sec clock pulse specia interna relay.

When input 10 and M8121 are on, decimal values for ASCI|
character codes are moved to data registers DO and D1.

21077 = 5255h “RU”
20000 = 4E20h “N (space)”

8224 = 2020h “ (space) (space)”
M8125 is the in-operation output special internal relay.
S1 specifies dataregister DO, no conversion, 2 digits, 2 repeats.

The CDISP sends out datafrom DO upper byte, DO lower byte,
D1 upper byte, and D1 lower byte, in this order.

(+) 24V DC
O Power

Supply

Character Display Units: IDEC’s DD3S-F57N
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16: INTERFACE INSTRUCTIONS

Character Codes for IDEC DD3S Character Display Unit

.
.
O o .
.
.
0 | -
[ Decimal 0 16 160 176 192 208 224 240
°
° .
l °
. .
.
1 / >
[ Decimal 1 17 161 177 193 209 225 241
° .
° .
2 o °
. .
. )
2 s
[ Decimal 2 18 162 178 194 210 226
(1
3 °
oo
3 —~
‘ Decimal 3 19 163 179 195 211 227
4 eocee
4 —
[ Decimal 4 20 164 180 196 212 228
.
.
[ .
5 %o
oo B
.
5 ~ >
‘ Decimal 5 21 165 181 197 213 229 245
.
. .
.
6 L]
.
. .
.
6 N )
[ Decimal 6 22 166 182 198 214 230 246
.
°
.
7 )
°
.
.
\ .
[ Decimal 23 167 183 199 215 231 247
8 .
8 -
[ Decimal 8 24 168 184 200 216 232 248
9 . .
9 . <
[ Decimal 9 25 169 185 201 217 233 249
. .
. °
A . ooe .
. .
. .
* z \
[ Decimal 10 26 42 122 138 154 170 186 202 218
° ° . .
oo ° . °
o ° ® o .
B ° 3 o0 ]
oo . ° .
° . ° oo .
. . oo ° o .
{
[ Decimal 11 27 123 139 155 171 187 203 219
°
.
.
C 3
.
.
.
. | T
[ Decimal 12 28 44 124 140 156 172 188 204 220
.
.
.
D eccee °
.
.
.
- } 1
‘ Decimal 13 29 45 125 141 157 173 189 205 221
y . > n
[ Decimal 14 30 46 62 94 158 174 190 206 222
oo0 .
o* * 3
F .-. o
. eoooe .
/ ? _ | | s
‘ Decimal 15 31 47 63 95 111 127 143 159 175 191 207 223 239 255

Note: These character codes are used with IDEC DD3S series character display units. Those codes left blank are reserved
for Japanese characters.
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17: USER COMMUNICATION INSTRUCTIONS

Introduction

This chapter describes the user communication function for communication between the OpenNet Controller and external
devices with an RS232C port. The OpenNet Controller uses user communication instructions for transmitting and receiv-
ing communication to and from external devices.

User Communication Overview

The user communication mode is used for linking the OpenNet Controller to an RS232C communication device such asa
computer, modem, printer, or barcode reader.

All OpenNet Controller CPU modules feature two RS232C ports to communicate with two external devices simulta-

neously.

User communication transmit and receive instructions can be programmed to match the communication protocol of the
equipment to communicate with. Possibility of communication using the user communication mode can be determined
referring to the user communication mode specifications described bel ow.

User Communication Mode Specifications

Standards EIA RS232C

Control Signal DSR, DTR, RTS

Baud Rate 1200, 2400, 4800, 9600, 19200 bps
Data Bits 7 or 8 bits

Parity Odd, Even, None

Stop Bits 1 or 2 bits

Receive Timeout

10 to 2540 msec (10-msec increments) or none
(Receive timeout is disabled when 2550 msec is selected.)
The receive timeout has an effect when using RXD1/RXD2 instructions.

Communication Method

Start-stop synchronization system half-duplex

Maximum Transmit Data

200 bytes

Maximum Receive Data

200 bytes

Connecting RS232C Equipment through RS232C Port 1 or 2

To connect equipment with an RS232C communication port to the RS232C port 1 or 2 on the OpenNet Controller, use the
user communication cable 1C (FC2A-KP1C). One end of the user communication cable 1C is not provided with a connec-
tor, and it can be terminated with a proper connector to plug in to communicate with the RS232C port. See the figure on

page 17-2.
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17: USER COMMUNICATION INSTRUCTIONS

User Communication System Setup

Communication Selector DIP Switch
Set DIP switch 2 or 3 to ON to select user communi-
cation mode for RS232C port 1 or 2, respectively.

Attach a proper connector to the 5232C Equipment

open end referring to the cable
To RS232C Port 2 connector pinouts shown below.
EI | ’\,S L
User Communication Cable 1C  To RS232C Port
To RS232C Port 1 FC2A-KP1C
2.4m (7.87 ft.) long

/aémnnn I_F
coofbooooooooooooooao )

il |
2]

Cable Connector Pinouts

Signal Direction

Pin Description AWG#H Color
1 RTS  Request to Send 28 ) Black p——t— &
- Twisted !

2 DTR  Data Terminal Ready | 28 Yellow p———"+—>

3 TXD  Transmit Data 28 Blue —::—>

4 RXD  Receive Data 28 Green 4—0—:—

5 | DSR Data Set Ready 28 Brown |e———t—

6 SG Signal Ground 28 Gray :—:

7 SG Signal Ground 26 Twisted Red —:—:—

8 NC No Connection 26 White F——s—r——
Cover | — Shield — — —I—

Setting RS232C Port Communication Mode Selection Special Data Registers D8200 and D8300

When using the user communication mode for the RS232C port 1, set O to special data register D8200.
When using the user communication mode for the RS232C port 2, set 0 to specia data register D8300.

When the modem modeis not used for the RS232C port 1 or 2, make sure that special dataregister D8200 or D8300 is set
to 0.

Setting Communication Selector DIP Switches

The communication selector DIP switch is used to select communication modes for the RS232C ports 1 and 2. When the
CPU is powered up, the selected communication modes are enabled automatically. If the communication selector DIP
switch setting is changed after the CPU is powered up, the new setting does not take effect until the communication enable
button is depressed.

Set DIP switch 2 or 3 to ON to enable the user communication mode for the RS232C port 1 or 2, respectively.

Communication Mode for RS232C Ports

Communication Selector DIP Switch Port ON OFF
2 RS232C port 1 User communication mode Maintenance mode
3 RS232C port 2 User communication mode Maintenance mode

User communication mode:  Used for user communication instructions
M aintenance mode: Used for communication between the CPU and WindLDR on computer.

Communication Enable Button

To enable the new settings of the communication selector DIP switches, press the communication enable button for 4 sec-
onds.

While the CPU is powered up, pressing the communication enable button for more than 4 seconds until the ERROR LED
blinks once makes the CPU read the settings on the communication selector DIP switches. Then the CPU updates the com-
munication mode for the RS232C ports 1 and 2. This button is useful when you want to change the communication mode
without turning power off.

IMPORTANT: Do not power up while the communication enable button is depressed, and do not press the button unless
it is necessary to do so.
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17: USER COMMUNICATION INSTRUCTIONS

Setting Communication Parameters Using WindLDR

When using the user communication function to communicate with an external RS232C device, set the communication
parameters for the OpenNet Controller to match those of the external device

Note: Since communication parameters in the Function Area Settings relate to the user program, the user program must be
downloaded to the OpenNet Controller after changing any of these settings.

1. Select Configure from the WindLDR menu bar, then select Function Area Settings.
The Function Area Setting dialog box appears.

2. Click the Comm Port tab.

Mgt 11} | Fiee/Cados | Dain Lisk  Cotmn Pt | DpenBu 2] =]

Thana Lisk Poat [R5 28%5]
T Enelie Cimmbirasinm Frsisl Gele nen
B il [-prww K spry |

R i s S ST
5 Enable Commune:gize Fossal Selechen

motdember: [ Comm P |

Pral ¥ ot Mede Sartng (RS FLIC]
SRR i e

feagii i ar Tvrer. Flnen

Click the check box to the left of Enable Communication Format Selection for the Port 1 or Port 2 Communication
M ode Setting (RS232C).

Leave the Input Number box blank.

3. Click the Comm. Param. button.

The Communication Parameter dialog box appears.

I vewsprry gtam P oomreienm

When 2550 msis selected in the Receive Timeout box, the receive timeout function is disabled.

4. Select communication parameters to the same values for the device to communicate with.

Theterminator code selected in thisdialog box has no effect in the user communication mode. Instead, end delimiter codes
are used for the user communication. The terminator code is used for the mai ntenance communication.
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TXD1 (Transmit 1) &

When input is on, data designated by S1 is converted into a specified
’—1 — IXD S1 D1 D2 “ format and transmitted through the RS232C port 1 to aremote terminal
with an RS232C port.

TXD2 (Transmit 2) &

format and transmitted through the RS232C port 2 to aremote terminal

When input is on, data designated by S1 is converted into a specified
’_1 }— TXD S1 D1 D2 “

2 — — with an RS232C port.
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Transmitdata === - — — — — — X — X —
D1 (Destination 1) Transmit completion output — X A - — — — — — —
D2 (Destination 2) Transmit status register === @ — — — — — — X — — —

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
Transmit data designated by operand S1 can be a maximum of 200 bytes.

When transmission is complete, an output or internal relay, designated by operand D1, isturned on.

Destination 2 occupies two consecutive data registers starting with the operand designated by D2. The transmit status data
register, DO through D7998, stores the status of transmission and error code. The next data register stores the byte count of
transmitted data. The same data registers should not be used as transmit status registers for TXD1L/TXD2 instructions and
receive status registers for RXD1/RXD?2 instructions.

Precautions for Programming TXD Instruction

e The OpenNet Controller has five formatting areas each for executing TXD1 and TXD2 instructions, so five TXD1 and
five TXD2 instructions can be processed at the same time. If inputs to more than five TXD1 or TXD2 instructions are
turned on at the same time, an error code is set to the transmit status data register, designated by operand D2, in the
excessive TXD instructions that cannot be executed.

o |f theinput for aTXD instruction is turned on while another TXD instruction is executed, the subsequent TXD instruc-
tion is executed 2 scan times after the preceding TXD instruction is completed.

e Since TXD instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

User Communication Transmit Instruction Dialog Box in WindLDR

-
r* a3l i (r
7T I I
I~ D
i et 1
TP [ ey | [ oo | [ e ]
[[#on | srcamce| = goan |
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T

S

Selections and Operands in Transmit Instruction Dialog Box

TXD Transmit instruction
Type RXD Receive instruction
Port Port 1 Transmit user communication through RS232C port 1 (TXD1)
Port 2 Transmit user communication through RS232C port 2 (TXD2)
s1 Source 1 Enter the data to transmit in this area.

Transmit data can be constant values (character or hexadecimal), data registers, or BCC.
D1 Destination 1 Transmit completion output can be an output or internal relay.

Transmit status register can be data register DO through D7998.
The next data register stores the byte count of transmitted data.

D2 Destination 2

ransmit Data

Transmit data is designated by source operand S1 using constant values or dataregisters. BCC code can also be cal cul ated
automatically and appended to the transmit data. One TXD instruction can transmit 200 bytes of data at the maximum.

1 (Source 1)

Transmit Data Operand Conversion Type Tran(an;ltteI:s);glts Repeat | Calculation Sf;rlf gf;ilfign
Constant OOh-FFh (7Fh) | No conversion 1 — — —
A: Binary to ASCII 14
Data Register | DO-D7999 B: BCD to ASCII 15 1-99 — —
—: No conversion 1-2
A: Binary to ASCII X: XOR
BCC - - No co);wersion 12 - A: ADD 115

Designating Constant as S1

When a constant value is designated as source operand S1, one-byte data is transmitted without conversion. The valid
transmit data value depends on the data bits selected in Configure > Fun Area Settings > Comm Port > Port 1 or 2
Communication Mode Setting (RS232C) > Communication Par ameter s dialog box. When 8 data bits are selected, 00h
through FFh is transmitted. When 7 data bits are selected as default, 00h through 7Fh is transmitted. Constant values are
entered in character or hexadecimal notation into the source data.

Constant (Character)
Any character available on the computer keyboard can be entered. One character is counted as one byte.

Constant (Hexadecimal)
Use this option to enter the hexadecimal code of any ASCII character. ASCII control codes NUL (00h) through US (1Fh)

can also be entered using this option.

Example:

The following example shows two methods to enter 3-byte ASCII data“1” (31h), “2” (32h), “3” (33h).
(1) Constant (Character)

haracier
.||.?-|

o ] [ecmom] [ stew |
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(2) Constant (Hexadecimal)

e - T
yp HEadooma
:I"I'._.-I[I:h--:-l ]j:l-l?l-l
I Yemialie [THT | | ¥ Illtumil | f Hmkw ]
(= |T|,-_|

Designating Data Register as S1

When a data register is designated as source operand S1, conversion type and transmit digits must also be designated. The
data stored in the designated data register is converted and a designated quantity of digits of the resultant data is transmit-
ted. Conversion types are available in Binary to ASCII, BCD to ASCII, and no conversion.

When repeat is designated, data of data registers as many as the repeat cycles are transmitted, starting with the designated
data register. Repeat cycles can be up to 99.

Conversion Type
The transmit datais converted according to the designated conversion type as described below:

Example: D10 stores 000Ch (12)
(1) Binary to ASCII conversion
ASCII data

“” 1 “o0” | “o” | “C”
D10 [000Ch o AsCil conversion  |(30h)|30m)| 30y | 43h)

When transmitting 4 digits

(2) BCD to ASCII conversion

ASCII data
TAmma 5l “0” | “0” | “0” | “1m | “2”
D10 [[000Ch Decimal value 100012] BCD to ASCII conversion (30N)|(30h)|(30h)|(31h)|(32h)

When transmitting 5 digits

(3) No conversion

ASCII data

NUL | FF
D10 [[000Ch oom|och)

No conversion

) ——
When transmitting 2 digits
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Transmit Digits (Bytes)
After conversion, the transmit datais taken out in specified digits. Possible digits depend on the selected conversion type.
Example: D10 stores 010Ch (268)
(2) Binary to ASCII conversion, Transmit digits = 2
ASCII data Transmitted data
“0” | “27 | “0” | “c” “Q” | “C”
010 [010Ch |— e corarsion | 2on|(a1n | aom a3y (30h)| (43)
Lowest 2 digits

(2) BCD to ASCII conversion, Transmit digits= 3
ASCII data Transmitted data

“o” 1 “o0” | “2” | “6” | “8” “2” 1 “e” | “8”
D10 [[020Ch 5 o 1199268 |5 50 ascir | 3oh) | 3oh) | 32h) | 36h) | 38h) (32h)| 36| (38N)
value conversion

Lowest 3 digits

(3) No conversion, Transmit digits=1

ASCII data Transmitted data

SOH| FF FF
D10 [010Ch No conversion (01h)|(OCh) (0Ch)

Lowest 1 digit

Repeat Cycles
When a dataregister is designated to repeat, consecutive data registers, as many as the repeat cycles, are used for transmit
datain the same conversion type and transmit digits.

Example:
D10 Dataregister No.: D10
D11 Transmit digits:. 2
D12 Conversiontype: BCD to ASCII

Data of dataregisters starting with D10 is converted in BCD to ASCII and is transmitted according to the designated repeat
cycles.

(1) Repeat cycles=2 ASCII data
T T O
31h)|32n)|(33n)| 34h)

Repeat 1
o10 [000ch])— i — 00012
epea el
D11 (0022h Decimal value % BCD to ASCII conversion
(2) Repeat cycles=3 ASCII data
“17 1 “27 | “37 | “4” | “b” | “6”
(31h)[(32h)](33h)|(34h)|(35h)|(36h)
Repeat 1 vyl
D10 || 000Ch . P O »00012
epea
o121 [o0z2h]— i ~ ~[00034
epeat —_—
D12 [0038h Decimal value % BCD to ASCII conversion
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BCC (Block Check Character)

Block check characters can be appended to the transmit data. The start position for the BCC cal culation can be selected
from thefirst byte through the 15th byte. The BCC, calculated in either XOR or ADD, can be 1 or 2 digits.

1st 2nd 3rd 4th 5th 6th 15th 16th 17th 18th 19th
Sstx 1 2" | 6" | | D [ & “0" 1 cr | Lf IBcc lece
i BCC calculation start position can be selected from this range. | BCC |
E ! (2 digits)

. )
! BCC calculation range when starting with the 1st byte of the data. !

BCC Calculation Start Position

The start position for the BCC cal culation can be specified from the first byte through the 15th byte. The BCC is calcul ated
for the range starting at the designated position up to the byte immediately before the BCC of the transmit data.

Example: Transmit data consists of 17 bytes plus 2 BCC digits.
(1) Calculation start position =1

Ist 2nd 3rd 4th 5th 6th 15th 16th 17th 18th 19th

ST | “a" | “B" | “c” | “D” | “E" «0" | cr | LF Iecclscc
BCC calculation range BCC

(2 digits)

(2) Calculation start position = 2

Ist 2nd 3rd 4th 5th 6th 15th 16th 17th 18th 19th

ST | “a" | “B" | “c” | “D” | “E~ «0" | crR | LF Iecclscc
BCC calculation range BCC

(2 digits)

BCC Calculation Formula
BCC calculation formula can be selected from XOR (exclusive OR) or ADD (addition) operation.

Example: Conversion results of transmit data consist of 41h, 42h, 43h, 44h, and 45h.
ASCI| data

“AT BT | “C” | “D” | “E”
(41h)|(42h)|(43h)|(44h)|(45h)

(1) BCC calculation formula= XOR
41h @ 42h ® 43h @ 44h ® 45h = 41h
(2) BCC calculation formula=ADD
41h + 42h + 43h + 44h + 45h = 14Fh — 4Fh (Only the last 1 or 2 digits are used as BCC.)
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Conversion Type

The BCC calculation result can be converted or not according to the designated conversion type as described below:

Example: BCC calculation result is 0041h.
(2) Binary to ASCII conversion

ASCII data
2 |1
0041h Binary to ASCII conversion  |(34h)|(31h)
N~——
2 digits
(2) No conversion
ASCII data
NUL | “A”
D:OCMlh No conversion (00h)|(41h)
N~——
2 digits

BCC Digits (Bytes)

The quantity of digits (bytes) of the BCC code can be selected from 1 or 2.

Example:
ASCII data
o “qn [ <17 “q7 [ =1»
(1) BCCdigits=2 | 341)|(31h) 34h)|31h)
. “qn [ <1 “1” .
(2) BCCdigits=1 3an)|@1n) (31| Lower digit

Transmit Completion Output
Designate an output, Q0 through Q597, or an internal relay, MO through M2557, as an operand for the transmit completion

T

output. Specia internal relays cannot be used.

When the start input for aTXD instruction is turned on, preparation for transmission isinitiated, followed by data trans-
mission. When a sequence of all transmission operation is complete, the designated output or internal relay is turned on.

ransmit Status

Designate a data register, DO through D7998, as an operand to store the transmit status information including a transmis-

sion status code and a user communication error code.

Transmit Status Code

Transmit
Status Code Status
16 Preparing transmission From turning on the start input for a TXD instruction, until the transmit
panng data is stored in the internal transmit buffer

32 Transmitting data From er\at?llng_ data transmission by an END processing, until all data
transmission is completed

48 Data transmission complete From completing all da’Fa trans_mlssmn, until the END processing is
completed for the TXD instruction

o . All transmission operation is completed and the next transmission is

64 Transmit instruction complete .

made possible

If the transmit status code is other than shown above, an error of transmit instruction is suspected. See User Communica-

tion Error Code on page 17-25.
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Transmit Data Byte Count

The data register next to the operand designated for transmit status stores the byte count of data transmitted by the TXD
instruction. When BCC isincluded in the transmit data, the byte count of the BCC isa so included in the transmit data byte

count.

Example: Dataregister D100 is designated as an operand for transmit status.

D100
D101

«—— Transmit status

«———— Transmit data byte count

Programming TXD Instruction Using WindLDR

The following example demonstrates how to program a TXD instruction including a start delimiter, BCC, and end delim-
iter using WindLDR.

TXD sample program:

Communication port:

SOTU TXD S1 D1 D2
10 1 12 M10 D100 Transmit completion output:
Transmit status register:
Transmit data byte count:
Dataregister contents:
D10 (|04D2h|| = 1234
D11 ||162Eh|| = 5678
Transmit data example:
BCC calculation range
STX | “1 | “2” | 3" | “4” | “5” | “6” | “7" | “8” B(<H3)C B(%C ETX
(02h)|(31h)|(32h)|(33h)|(34h)|(35h)|(36h) | (37N)|(38h) | (41h) | (36h) | (03h)
Constant D10 D11 BCC Constant
(hex) (hex)

RS232C port 1

M10
D100
D101

1. Startto program a TXD instruction. Move the cursor where you want to insert the TXD instruction, and type TXD. You
can also insert the TXD instruction by clicking the User Communication icon in the menu bar and clicking where you
want to insert the TXD instruction in the program edit area.

The Transmit instruction dialog box appears.

17-10

I i 1
I Pail 2

[ wwm | [ v ][ e ]

[von ] [secamcet] | oo |

OPENNET CONTROLLER USER’S MANUAL
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2. Check that TXD is selected in the Type box and click Port 1 in the Port box. Then, click I nsert.
The Data Type Selection dialog box appears. You will program source operand S1 using this dialog box.

3. Click Constant (Hexadecimal) in the Type box and click OK. Next, in the Constant (Hexadecimal) dialog box, type
02 to program the start delimiter STX (02h). When finished, click OK.

4. Sincethe Transmit instruction dial og box reappears, repeat the above procedure. In the Data Type Selection dial og box,
click Variable (DR) and click OK. Next, in the Variable (Data Register) dialog box, type D10 in the DR No. box and
click BCD to ASCI1 to select the BCD to ASCII conversion. Enter 4 in the Digits box (4 digits) and 2 in the REP box
(2 repeat cycles). When finished, click OK.

5. Againinthe DataType Selection dialog box, click BCC and click OK. Next, in the BCC dialog box, enter 1 in the Cal-
culation Start Position box, click ADD for the Calculate Type, click BIN to ASCI | for the Conversion Type, and click
2 for the Digits. When finished, click OK.
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6. Once again in the Data Type Selection dialog box, click Constant (Hexadecimal) and click OK . Next, in the Constant
(Hexadecimal) dialog box, type 03 to program the end delimiter ETX (03h). When finished, click OK.

T - | Contons B
LE H
" Comstent [Chsscim | T

[[von | | wcamcm] | sies |

7. Inthe Transmit instruction dialog box, type M 10 in the destination D1 box and type D100 in the destination D2 box.
When finished, click OK.

Th= 5 iR 1

F [Teiy .;_':mlrrurr Yo M et oinch
oD jlg:-w-r'l. ki s e
s [T —

i Falfl

LS o O |

[ i | e | 7w |

Programming of the TXD1 instruction is complete and the transmit data is specified as follows:

BCC calculation range

stx [ w1~ | «2» | »3” [ “a” [ »5» | »6” | =7~ [ »g~ [ BCC | BOC | ETX

(02h)|(31h)|(32n)|(33n)| (34h) | 35h) | (36M) | (371 | (38M) | (4'Thy | (36 | (O3h)

Constant D10 D11 BCC Constant
(hex) (hex)
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17: USER COMMUNICATION INSTRUCTIONS

RXD1 (Receive 1) #|
’_‘ %0 51 D1 07 “ When input is on, data received through the RS232C port 1 from a

remote terminal is converted and stored in data registers according to
the receive format designated by S1.

1 *khkkhk FXxhkkik FhhAkk

RXD2 (Receive 2) ‘#!

remote terminal is converted and stored in data registers according to
the receive format designated by S1.

2 *Ahkkhkh Fhkhkkikk Fhkhkkk

’_‘ o0 o1 D1 52 “ When input is on, data received through the RS232C port 2 from a

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Receive format === - — — — — — X — X —
D1 (Destination 1) Receive completion output — X A — — — — — — —
D2 (Destination 2) Receive status 00 - - — — — — X — — —

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.
Receive format designated by operand S1 can be a maximum of 200 bytes.

When data receive is complete, an output or internal relay, designated by operand D1, isturned on.

Destination 2 occupies two consecutive data registers starting with the operand designated by D2. The receive status data
register, DO through D7998, stores the status of data receive and error code. The next data register stores the byte count of
received data. The same data registers should not be used as transmit status registers for TXD1/TXD?2 instructions and
receive status registers for RXD1L/RXD2 instructions.

While RXD1/RXD?2 instructions are ready for receiving data after a receive format is complete, turning on the user com-
munication receive instruction cancel flag M8022 or M8023 cancels all RXD1/RXD2 instructions.

Precautions for Programming the RXD Instruction

o The OpenNet Controller can execute a maximum of five RXD1 and five RXD2 instructions that have a start delimiter at
the sametime. If astart delimiter is not programmed in RXD1/RXD2 instructions, the OpenNet Controller can execute
only one RXD1 and one RXD2 instructions at atime. If the start input for aRXD1/RXD2 instruction is turned on while
another RXD1/RX D2 instruction without a start delimiter is executed, a user communication error occurs.

e Since RXD instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

o Once the input to the RXD instruction isturned on, the RXD is activated and ready for receiving incoming communica
tion even after the input is turned off. When the RXD compl etes data receiving, the RXD is deactivated if the input to the
RXD isoff. Or, if the input is on, the RXD is made ready for receiving another communication. M8022/M8023 deacti-
vate all RXD instructions waiting for incoming communication.

User Communication Receive Instruction Dialog Box in WindLDR

| ppm 51 1] o

TPZ [ s | [ oo | [ e ]

[ von | wcece| o |
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17: USER COMMUNICATION INSTRUCTIONS

Selections and Operands in Receive Instruction Dialog Box

TXD Transmit instruction
Type RXD Receive instruction
Port Port 1 Receive user communication through RS232C port 1 (RXD1)
Port 2 Receive user communication through RS232C port 2 (RXD2)
Enter the receive format in this area.
S1 Source 1 The receive format can include a start delimiter, data register to store incoming data, end
delimiter, BCC, and skip.
D1 Destination 1 Receive completion output can be an output or internal relay.
D2 Destination 2 Receive status register can be data register DO through D7998.

The next data register stores the byte count of received data.

Receive Format

Receive format, designated by source operand S1, specifies data registers to store received data, data digits for storing
data, data conversion type, and repeat cycles. A start delimiter and an end delimiter can beincluded in the receive format to
discriminate valid incoming communication. When some characters in the received data are not needed, “skip” can be
used to ignore a specified number of characters. BCC code can a so be appended to the receive format to verify the
received data. One RXD instruction can receive 200 bytes of data at the maximum.

S1 (Source 1)

Receive Re_cgive _ _ Calculation Skip
Format Operand Digits Conversion Type Repeat | Calculation Stgr_t Bytes
(Bytes) Position
14 A: ASCII to Binary
Data Register DO-D7999 15 B: ASCII to BCD 1-99 — — —
12 —: No conversion
Start Delimiter | OOh-FFh (7Fh) | — No conversion — — — —
End Delimiter 0Oh-FFh (7Fh) | — No conversion — — — —
A: Binary to ASCII X: XOR
BCC o 12 - No cozlversion T A: ADD 115 -
Skip — — — — — — 1-99

Designating Data Register as S1
When adataregister is designated as source operand S1, receive digits and conversion type must also be designated. The
received datais divided into a block of specified receive digits, converted in a specified conversion type, and stored to the
designated data register. Conversion types are available in ASCI| to Binary, ASCII to BCD, and no conversion.

When repeat is designated, received datais divided, converted, and stored into data registers as many as the repeat cycles,
starting with the designated data register. Repeat cycles can be up to 99.

Receive Digits
Thereceived datais divided into ablock of specified receive digits before conversion as described below:

Example: Received data of 6 bytes are divided in different receive digits. (Repeat is also designated.)
(1) Receive digits=2

17-14

(2) Receive digits=3

“17 | “2” | “3” | “4” | “5” | “6” “17 | “2” | “3” | “4” | “5” | “6”
(31h)|(32h)](33h)|(34h)| (35h) | (36h) (31h)|(32h)|(33h)|(34h)| (35h) | (36h)
2 digits 2 digits 2 digits 3 digits 3 digits
1st block  2nd block  3rd block 1st block 2nd block

OPENNET CONTROLLER USER’S MANUAL



17: USER COMMUNICATION INSTRUCTIONS

Conversion Type

The data block of the specified receive digits is then converted according to the designated conversion type as described
below:

Example: Received data has been divided into a 2-digit block.
(1) ASCII to Binary conversion

o |2
(31h)|(32h) ASCII to Binary conversion 0012h

(2) ASCII to BCD conversion

o | o —
(31h)|(32h) ASCII to BCD conversion 100012 Hexadecimal value :IOOOCh

(3) No conversion

o |
(31h)|(32h) No conversion 3132h

Repeat Cycles

When a data register is designated to repeat, the received datais divided and converted in the same way as specified, and
the converted data is stored to consecutive data registers as many as the repesat cycles.

Example: Received data of 6 bytesisdivided into 2-digit blocks, converted in ASCII to Binary, and stored to dataregisters
starting at D20.

(1) Repeat cycles=2

«p7 [ w2 37 [ “a”
31h)|(32n)|(33h)|(34h)

2 digits 2 digits
1st block  2nd block

ASCII to Binary conversion » D20 (| 0012h
» D21 |{0034h

Repeat 1

Repeat 2

(2) Repeat cycles=3

«17 [ w27 <3 [ “a” | «5” | 6~
31h)|(32h)|(33n)|(34h)| 35h)|(36h)

2 digits 2 digits 2 digits
1st block  2nd block  3rd block

ASCII to Binary conversion D20
D21
D22

Repeat 1

Repeat 2

Repeat 3
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Designating Constant as Start Delimiter
A start delimiter can be programmed at the first byte in the receive format of a RXD1/RXD2 instruction; the OpenNet Con-
troller will recognize the beginning of valid communication, although a RXD1/RXD2 instruction without a start delimiter
can also be executed.

When a constant value is designated at the first byte of source operand S1, the one-byte data serves as a start delimiter to
start the processing of the received data. The valid start delimiter value depends on the data bits selected in Configure >
Function Area Settings> Comm Port > Port 1 or 2 Communication M ode Setting (RS232C) > Communication
Parameter s dialog box. When 8 data bits are selected, start delimiters can be 00h through FFh. When 7 data bits are
selected as default, start delimiters can be 00h through 7Fh. Constant values are entered in character or hexadecimal nota-
tion into the source data.

A maximum of five RXD1 and five RXD2 instructions with different start delimiters can be executed at the same time.
When the first byte of the incoming data matches the start delimiter of a RXD1/RXD2 instruction, the received datais pro-
cessed and stored according to the receive format specified in the RXD1/RXD2 instruction. If the first byte of the incom-
ing data does not match the start delimiter of any RXD1/RXD2 instruction that is executed, the OpenNet Controller
discards the incoming data and waits for the next communication.

While a RXD1/RXD2 instruction without a start delimiter is executed, any incoming data is processed continuously
according to the receive format. Only one RXD1 and one RXD2 instructions without a start delimiter can be executed at a
time. If start inputs to two or more RXD1/RX D2 instructions without a start delimiter are turned on simultaneously, one at
the smallest address is executed and the corresponding completion output is turned on.

Example:
(1) When a RXD1/RXD2 instruction without a start delimiter is executed

Incoming Data When D100 is designated as the first data register
“0" “1" “2" “3" ----- T ****h
3oh|@1m|@2n | 33n) ~( D100 [=x=+n]
- T - D101 || ****h
character H
D100+n

The incoming datais divided, converted, and stored to data registers according to the receive format.

(2) When RXD1/RX D2 instructions with start delimiters STX (02h) and ENQ (05h) are executed

Incoming Data

stx | «17 [ =27 | «3~
02h)](31h)|(32h)|(33h)

ENQ [ “a” [ «B” [ “C”
5h) |(41h)|(42h)|(43h)

A
D100 -****h
RXD Instruction 1
STX (02h) D101
When D100 is designated as the first data register B
Compare D100+n
D200 -****h
RXD Instruction 2
ENQ (05h) D201
When D200 is designated as the first data register B
D200+n

Theincoming datais divided, converted, and stored to data registers according to the receive format.
Start delimiters are not stored to data registers.
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Designating Constant as End Delimiter

An end delimiter can be programmed at other than the first byte in the receive format of a RXD instruction; the OpenNet
Controller will recognize the end of valid communication, although RXD instructions without an end delimiter can aso be
executed.

When a constant value is designated at other than the first byte of source operand S1, the one- or multiple-byte data serves
as an end delimiter to end the processing of the received data. The valid end delimiter value depends on the data bits
selected in Configure > Function Area Settings> Comm Port > Port 1 or 2 Communication M ode Setting (RS232C)
> Communication Parameter s dialog box. See page 17-3. When 8 data bits are selected, end delimiters can be O0h
through FFh. When 7 data bits are selected as default, end delimiters can be 00h through 7Fh. Constant values are entered
in character or hexadecimal notation into the source data.

If acharacter in incoming data matches the end delimiter, the RXD instruction ends receiving data at this point and starts
subsequent receive processing as specified. Even if a character matches the end delimiter at a position earlier than
expected, the RXD instruction ends receiving data there.

If aBCC codeisincluded in the receive format of a RXD instruction, an end delimiter can be positioned immediately
before or after the BCC code. If adataregister or skip is designated between the BCC and end delimiter, correct receiving
is not ensured.

When a RXD instruction without an end delimiter is executed, data receiving ends when the specified bytes of datain the
receive format, such as data registers and skips, have been received. In addition, data receiving aso ends when the interval
between incoming data characters exceeds the receive timeout value specified in the Communication Parametersdialog
box whether the RXD has an end delimiter or not. The character interval timer is started when the first character of incom-
ing communication is received and restarted each time the next character is received. When a character is not received
within a predetermined period of time, timeout occurs and the RXD ends data receive operation.

Example:
(1) When aRXD instruction without an end delimiter is executed

Incoming data When D100 is designated D100
o |1 |2 3] :I as the first data register D101

30n)|(31h)|(32h)|(33h)

Total of received characters

Theincoming datais divided, converted, and stored to data registers according to the receive format.
Receive operation is completed when the total characters programmed in RXD are received.

(2) When a RXD instruction with end delimiter ETX (03h) and without BCC is executed

Incoming data When D100 is designated D100
m--- as the first data register
TN TN KT ETX D101 [Fxwxh]
(31h)}(32h)|(33h) (03h) " -
End delimiter J :
End of receiving data D100+n

Theincoming data is divided, converted, and stored to data registers according to the receive format.
The end delimiter is not stored to a data register.
Any data arriving after the end delimiter is discarded.

(3) When aRXD instruction with end delimiter ETX (03h) and one-byte BCC is executed

Incoming data When D100 is designated D100
w oo | ETx 1 BoC as the first data register D101

(31h)|(32h) (03h)| code

Theincoming datais divided, converted, and stored to data registers according to the receive format.
The end delimiter and BCC code are not stored to data registers.
After receiving the end delimiter, the OpenNet Controller receives only the one-byte BCC code.

End delimiter
End of receiving data
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Skip
When “skip” is designated in the receive format, a specified quantity of digitsin the incoming data are skipped and not
stored to data registers. A maximum of 99 digits (bytes) of characters can be skipped continuously.
Example: When a RXD instruction with skip for 2 digits starting at the third byte is executed

Incoming Data

“r | 27| 37| 47| “57 | “6” | “7" | “8”
(31h)|(32h)|(33N)|(34)| (35N)|(36N)|(37h) | (38N) 5102
Skipped . D103
D104
D105
ihen D100 f dechratc 100
D101

BCC (Block Check Character)
The OpenNet Controller has an automatic BCC cal culation function to detect acommunication error in incoming data. If a
BCC codeis designated in the receive format of a RXD instruction, the OpenNet Controller calculatesa BCC value for a
specified starting position through the position immediately preceding the BCC and compares the calculation result with
the BCC code in the received incoming data. The start position for the BCC cal culation can be specified from thefirst byte
through the 15th byte. The BCC, calculated in either XOR or ADD, can be 1 or 2 digits.

When an end delimiter is not used in the RXD instruction, the BCC code must be positioned at the end of the receive for-
mat designated in Source 1 operand. When an end delimiter is used, the BCC code must be immediately before or after the
end delimiter. The OpenNet Controller reads a specified number of BCC digits in the incoming data according to the
receive format to calculate and compare the received BCC code with the BCC calculation results.

BCC Calculation Start Position

The start position for the BCC cal culation can be specified from the first byte through the 15th byte. The BCC is calcul ated
for the range starting at the designated position up to the byte immediately before the BCC of the receive data.

Example: Received data consists of 17 bytes plus 2 BCC digits.
(1) Calculation start position =1

1st 2nd 3rd 4th 5th 6th 15th 16th 17th 18th 19th

sx | A" | 8" | “c" | D | “E “o" T cr | LF IBcclBce
BCC calculation range BCC

(2 digits)

(2) Calculation start position = 2

1st 2nd 3rd 4th 5th 6th 15th 16th 17th 18th 19th
stx 1 2" | 6" | o | o | & “o" ] cr | LF IBcclBee
BCC calculation range BCC
(2 digits)
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BCC Calculation Formula
BCC calculation formula can be selected from XOR (exclusive OR) or ADD (addition) operation.

Example: Incoming data consists of 41h, 42h, 43h, 44h, and 45h.
(1) BCC Calculation Formula= XOR
41h @ 42h @ 43h ® 44h @ 45h = 41h
(2) BCC Calculation Formula=ADD
41h + 42h + 43h + 44h + 45h = 14Fh — 4Fh (Only the last 1 or 2 digits are used as BCC.)

Conversion Type
The BCC calculation result can be converted or not according to the designated conversion type as described below:

Example: BCC calculation result is 0041h.
(2) Binary to ASCII conversion

w2 | 1
0041h Binary to ASCII conversion  |(34h){(31h)

) GEEEE——

2 digits

(2) No conversion

NUL | “A”
0041h No conversion (00h)|(41h)

) —

2 digits

BCC Digits (Bytes)
The quantity of digits (bytes) of the BCC code can be selected from 1 or 2.

Example:

. wgqr | wq” “q7 | 1”
(1) BCCdigits=2 [ 3,)1(31n) 34h)|(31h)

. wqr | 17 “1” .
(2) BCCdigits=1 @3an)|@1n) (31h) Lower digit
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Comparing BCC Codes

The OpenNet Controller compares the BCC calculation result with the BCC code in the received incoming data to check
for any error in the incoming communication due to external noises or other causes. If a disparity isfound in the compari-
son, an error code is stored in the data register designated as receive statusin the RXD instruction. For user communica
tion error code, see page 17-25.

Example 1: BCC iscalculated for thefirst byte through the sixth byte using the XOR format, converted in binary to
ASCII, and compared with the BCC code appended to the seventh and eighth bytes of the incoming data.

Incoming Data

«p7 [e2n [«3" [“a [s" [ «6” [ 0" [ “7”
31h)|(32n)|(33h)|(34h)|(35h)| (36h) | 30N [ (37N)

BCC Calculation Range BCC
BCC Calculation Result Comparison result is true to indicate
31h @ 32h ® 33h ® 34h ® 35h @ 36h = 07h that data is received correctly.
Binary to ASCII Conversion
o |7
(30h)|(37h)

Example 2: BCC iscalculated for thefirst byte through the sixth byte using the ADD format, converted in binary to
ASCII, and compared with the BCC code appended to the seventh and eighth bytes of the incoming data.

Incoming Data

«p7 [ w2n [ «a [ «a [ «5 | “67 | “0" | “7~
31h)](32h)[(33N)| (34h)| 35h)| (36h) | (30M) | (37h)

BCC Calculation Range BCC

Comparison result is false.
BCC Calculation Result

31h + 32h + 33h + 34h + 35h + 36h = 135h Error code 9 is stored in the receive
status data register.
Binary to ASCII Conversion l
w3 | 5
(33h)|(35h)

Receive Completion Output

Designate an output, QO through Q597, or internal relay, MO through M 2557, as an operand for the receive completion
output.

When the start input for a RXD instruction is turned on, preparation for receiving data isinitiated, followed by data con-
version and storage. When a sequence of all data receive operation is complete, the designated output or internal relay is
turned on.

Conditions for Completion of Receiving Data

After starting to receive data, the RXD instruction can be completed in three ways:

¢ When an end delimiter is received (except when a BCC exists immediately after the end delimiter).
¢ \When receive timeout occurs.

* When a specified byte count of data has been received.

Data receiving is completed when one of the above three conditionsis met. To abort a RXD instruction, use the user com-
munication receive instruction cancel flag M8022 or M8023. See page 17-21.
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Receive Status

Designate a data register, DO through D7998, as an operand to store the receive status information including areceive sta-
tus code and a user communication error code.

Receive Status Code

Receive

Status Code Status Description

From turning on the start input for a RXD instruction to read the

16 Preparing data receive receive format, until the RXD instruction is enabled by an END pro-
cessing
32 Receiving data !:rom enqbllng the RXD instruction by an END processing, until incom-
ing data is received
. From receiving incoming data, until the received data is converted and
48 Data receive complete . . . -
stored in data registers according to the receive format
L . All data receive operation is completed and the next data receive is
64 Receive instruction complete .
made possible
User communication receive RXD instructions are cancelled by special internal relay M8022 or
128 . . .
instruction cancel flag active M8023

If the receive status code is other than shown above, an error of receive instruction is suspected. See User Communication
Error Code on page 17-25.

Receive Data Byte Count

The data register next to the operand designated for receive status stores the byte count of data received by the RXD
instruction. When a start delimiter, end delimiter, and BCC are included in the received data, the byte counts for these
codes are also included in the receive data byte count.

Example: Dataregister D200 is designated as an operand for receive status.
D200 _] Receive status
D201 _] Receive data byte count

User Communication Receive Instruction Cancel Flag

Special internal relays M8022 and M8023 are used to cancel all RXD1 and RXD2 instructions, respectively. While the
OpenNet Controller has completed receive format and is ready for receiving incoming data, turning on M8022 or M8023
cancels all receive instructions for RS232C port 1 or port 2, respectively. This function is useful to cancel receive instruc-
tions only, without stopping the OpenNet Controller.

To make the cancelled RXD instructions active, turn off the flag and turn on the input to the RXD instruction again.
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Programming RXD Instruction Using WindLDR

The following example demonstrates how to program a RXD instruction including a start delimiter, skip, BCC, and end
delimiter using WindLDR. Converted datais stored to data registers D20 and D21. Internal relay M 20 is used as destination
D1 for the receive completion output. Data register D200 is used as destination D2 for the receive status, and data register
D201 is used to store the receive data byte count.

Receive data example:

BCC calculation range

STx [ «a [ <27 | «3» [ “a [ «5” | “6” | *7» [ “g” [ “9” | “0” | *A" [ “B [ BCC | BCC | ETX
(02h) [(31h)|(32h) | (33N)|(34h) | (35h) [ (36N) | (37N) | (38N) [(39h) | (30h) | (41h) | (42h) | 39hy | (32h) | (03h)

Start Skip Stored to D20 Stored to D21 BCC End
Delimiter Delimiter

RXD sample program:

’_{ soTu - rRxD S1 D1 D2 “ Communication port: RS232C port 1
10

1 16 M20 D200 Receive completion output: ~ M20
Receive status register: D200
Receive data byte count: D201

1. Start to program a RXD instruction. Move the cursor where you want to insert the RXD instruction, and type RXD.
You can aso insert the RXD instruction by clicking the User Communication icon in the menu bar and clicking where
you want to insert the RXD instruction in the program edit area, then the Transmit dialog box appears. Click RXD to
change the dialog box to the Receive dialog box.

The Receive instruction dialog box appears.

0 1t 1
" Peil 2

[ bwt | [ oo | [ x|

[von | [scamce] | pman |

2. Check that RXD is selected in the Type box and click Port 1 in the Port box. Then, click Insert.
The Data Type Selection dialog box appears. You will program source operand S1 using this dialog box.

3. Click Constant (Hexadecimal) in the Type box and click OK. Next, in the Constant (Hexadecimal) dialog box, type
02 to program the start delimiter STX (02h). When finished, click OK.

e | Constos ___E|
ypu Hevatooma
| ot [T | faz
i~ Vestabis [} | i Il!mll #-il]
i HEL TP
 Hudg
297 [_twe |
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4. Sincethe Receiveinstruction dialog box reappears, repeat the above procedure. In the Data Type Selection dialog box,
click Skip and click OK. Next, in the Skip dialog box, type 4 in the Digits box and click OK.

5. Againinthe Data Type Selection dialog box, click Variable (DR) and click OK. Next, in the Variable (Data Register)
dialog box, type D20 in the DR No. box and click ASCI1 to BIN to select ASCII to binary conversion. Enter 4 in the
Digits box (4 digits) and 2 in the REP box (2 repeat cycles). When finished, click OK.

6. Againinthe DataType Selection dialog box, click BCC and click OK. Next, in the BCC dialog box, enter 1 in the Cal-
culation Start Position box, click ADD for the Calculation Type, click BIN to ASCI | for the Conversion Type, and
click 2 for the Digits. When finished, click OK.

7. Onceagain inthe Data Type Selection dialog box, click Constant (Hexadecimal) and click OK. Next, in the Constant
(Hexadecimal) dialog box, type 03 to program the end delimiter ETX (03h). When finished, click OK.
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8. Inthe Receive instruction dialog box, type M 20 in the destination D1 box and type D200 in the destination D2 box.
When finished, click OK.

foeers 0
T 51 (o] oy

{ -t E:.II-' - T feara
£ OO Al I

Fllrrl Flllll

[ron ] [scame | | pnen |

Programming of the RXD1 instruction is complete and the receive data will be stored as follows:

D20 ||5678h| =22136
D21 | 90ABh| = 37035
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User Communication Error

When auser communication error occurs, auser communication error code is stored in the data register designated as a
transmit status in the TXD instruction or as areceive status in the RXD instruction. When multiple errors occur, the final
error code overwrites all preceding errors and is stored in the status data register.

The status data register aso contains transmit/receive status code. To extract a user communication error code from the
status data register, divide the value by 16. The remainder isthe user communication error code. See pages 17-9 and 17-21.

To correct the error, correct the user program by referring to the error causes described below:

User Communication Error Code

User
Communication Error Cause Transmit/Receive Completion Output
Error Code
Start inputs to more than 5 TXD instructions are 'Transmllt completion outputs of the first 5 XD
1 . instructions from the top of the ladder diagram
on simultaneously.
are turned on.
2 Transmission destination busy timeout Goes on after busy timeout.
Among the first 5 RXD instructions from the top
3 Start inputs to more than 5 RXD instructions with | of the ladder diagram, receive completion out-
a start delimiter are on simultaneously. puts of RXD instructions go on if the start delim-
iter matches the first byte of the received data.
Wh"e a RXD instruction W'.thOUI a_start_dellmlt_er The receive completion output of the RXD instruc-
4 is executed, another RXD instruction with or with- | .
A tion at a smaller address goes on.
out a start delimiter is executed.
5 — Reserved — —
6 — Reserved — —
No effect on the receive completion output.
7 The first byte of received data does not match If incoming data with a matching start delimiter
the specified start delimiter. is received subsequently, the receive completion
output goes on.
When ASCII to binary or ASCII to BCD conversion
3 is specified in the receive format, any code other The receive completion output goes on
than 0 to 9 and A to F is received. (These codes '
are regarded as O during conversion.)
BCC calculated from the RXD instruction does
9 not match the BCC appended to the received The receive completion output goes on.
data.
The end delimiter code specified in the RXD
10 instruction does not match the received end The receive completion output goes on.
delimiter code.
Receive timeout between characters
(After receiving one byte of data, the next byte is . .
11 not received in the period specified for the The receive completion output goes on.
receive timeout value.)
Overrun error
12 (Before the receive processing is completed, the | The receive completion output goes on.
next data is received.)
Framing error .
13 (Detection error of start bit or stop bit) No effect on the completion output,
Parity check error .
14 (Error is found in the parity check.) No effect on the completion output.
TXD1/RXD1 (or TXD2/RXD2) instruction is exe-
15 cuted while the communication selector DIP No effect on the completion output.

switch is not set to select user communication

mode for the RS232C port 1 (or RS232C port 2).

OPENNET CONTROLLER USER’S MANUAL
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17: USER COMMUNICATION INSTRUCTIONS

ASCII Character Code Table

Upper
Bit
o|l1|2|3|4|5|6|7|8|9|A|B|C|D|E|F
Lower
Bit
o Nu/Pg|lsploj@|P| | p
‘ Decimal 0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240
1 [Soy/Pcy| r 1] AlQ| alq
‘ Decimal 1 17 33 49 65 81 97 113 129 145 161 177 193 209 225 241
2 |StyPcyl " | 2 | BR[| b |
l Decimal 2 18 34 50 66 82 98 114 130 146 162 178 194 210 226 242
3 |Bry|Pcgl# | 3|c|s|c|s
‘ Decimal 3 19 35 51 67 83 99 115 131 147 163 179 195 211 227 243
4 |For|Pcyl 8|4 |D|T|d]t
‘ Decimal 4 20 36 52 68 84 100 116 132 148 164 180 196 212 228 244
5 |FNgNAK| % | 5 | E | U | e | u
‘ Decimal 5 21 37 53 69 85 101 117 133 149 165 181 197 213 229 245
6 |AcSynl & | 68| F |V ||V
l Decimal 6 22 38 54 70 86 102 118 134 150 166 182 198 214 230 246
7 |Bg |Brgl |7 |G |w|g|w
‘ Decimal 7 23 39 55 71 87 103 119 135 151 167 183 199 215 231 247
8 |BS|CAy| (| 8 | H | X | h|x
‘ Decimal 8 24 40 56 2 88 104 120 136 152 168 184 200 216 232 248
9 |HT|EM| ) |9 | 1 |Y |i]y
l Decimal 9 25 41 57 73 89 105 121 137 153 169 185 201 217 233 249
A LF |Sug| * Jlz| | z
l Decimal 10 26 42 58 74 920 106 122 138 154 170 186 202 218 234 250
B VT |Bse| + | o | K| [ | k| ¢
‘ Decimal 11 27 43 59 75 91 107 123 139 155 171 187 203 219 235 251
C |FF|FS| , | <L | V|1 |]
‘ Decimal 12 28 44 60 76 92 108 124 140 156 172 188 204 220 236 252
D |CR|GS| - |=|M |1 |m]|}
‘ Decimal 13 29 45 61 v 93 109 125 141 157 173 189 205 221 237 253
E |[SO|RS > N|~|n|-~
‘ Decimal 14 30 46 62 78 94 110 126 142 158 174 190 206 222 238 254
F si{us| /| ?2|0]|_|o
‘ Decimal 15 31 47 63 79 95 111 127 143 159 175 191 207 223 239 255
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17: USER COMMUNICATION INSTRUCTIONS

RS232C Line Control Signals

While the OpenNet Controller isin the user communication mode, special data registers can be used to enable or disable
DSR, DTR, and RTS control signal options for the RS232C port 1 and port 2.

To usethe control signals on the RS232C port 1 or port 2 in the user communication mode, enter 0 to D8200 (RS232C port
1 communication mode selection) or to D8300 (RS232C port 2 communication mode selection), respectively.

Special Data Registers for RS232C Line Control Signals
Special data registers D8204 through D8207 and D8304 through D8307 are alocated for RS232C line control signals.

RS232C Port DR No. Data Register Function DR Value Updated R/W
D8204 Control signal status Every scan R
Port 1 D8205 DSR input control signal option When sending/receiving data R/W
D8206 DTR output control signal option When sending/receiving data R/W
D8207 RTS output control signal option When sending/receiving data R/W
D8304 Control signal status Every scan R
Port 2 D8305 DSR input control signal option When sending/receiving data R/W
D8306 DTR output control signal option When sending/receiving data R/W
D8307 RTS output control signal option When sending/receiving data R/W

Control Signal Status D8204/D8304
Special dataregisters D8204 and D8304 store a value to show that RTS, DSR, and DTR are on or off at RS232C port 1 or

port 2, respectively. The data of D8204 and D8304 is updated at every END processing.

D8204/D8304 Value RTS DSR DTR Description
0 OFF OFF OFF All RTS, DSR, and DTR are off
1 ON OFF OFF RTS is on
2 OFF ON OFF DSR is on
3 ON ON OFF RTS and DSR are on
4 OFF OFF ON DTR is on
5 ON OFF ON RTS and DTR are on
6 OFF ON ON DSR and DTR are on
7 ON ON ON All RTS, DSR, and DTR are on

Control Signal Statuses in RUN Mode

Communication DR Value DSR (Input) DTR (Output) RTS (Output)
Mode D8205/D8305 D8206/D8306 D8207/D8307
While transmitting: OFF
0 (default) No effect ON Not transmitting: ON
1 ON: Enable TXD/RXD OFF While transmitting: ON
OFF: Disable TXD/RXD Not transmitting: OFF
> ON: Disable TXD/RXD RXD enabled: ON ON
User OFF: Enable TXD/RXD RXD disabled: OFF
Communication ON-_Enable TXD
Mod :
ode s OFF: Disable TXD ON OFF
4 ON: Disable TXD ON While transmitting: OFF
OFF: Enable TXD Not transmitting: ON
While transmitting: OFF
5 ormore No effect ON Not transmitting: ON
Maintenance While transmitting: OFF
Mode - No effect ON Not transmitting:  ON

OPENNET CONTROLLER USER’S MANUAL
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Control Signal Statuses in STOP Mode

Communication DR Value DSR (Input) DTR (Output) RTS (Output)
Mode D8205/D8305 D8206/D8306 D8207/D8307
No effect
0 (default) | 1y /rxD disabled OFF ON
No effect
1 TXD/RXD disabled OFF OFF
No effect
User 2 TXD/RXD disabled OFF OFF
Communication NG effect
Mod
ode 3 TXD/RXD disabled OFF OFF
No effect
4 TXD/RXD disabled OFF ON
No effect
S0rmore | ryp/RXD disabled OFF ON
Maintenance While transmitting: OFF
Mode T No effect ON Not transmitting: ~ ON

DSR Input Control Signal Option D8205/D8305

Specia data registers D8205 and D8305 are used to control data flow between the OpenNet Controller RS232C port 1 or

port 2 and the remote terminal depending on the DSR (data set ready) signal sent from the remote terminal. The DSR sig-
nal is an input to the OpenNet Controller to determine the status of the remote terminal. The remote terminal informs the

OpenNet Controller using DSR whether the remote terminal is ready for receiving data or is sending valid data.

The DSR control signal option can be used only for the user communication through the RS232C port 1 or port 2.
D8205/D8305 = 0 (system default):

DSRis not used for data flow control. When DSR control is not needed, set 0 to D8205 or D8305.
D8205/D8305 = 1: When DSR is on, the OpenNet Controller can transmit and receive data.

. ON
DSR signal . | I

Transmit/receive Impossible [ Possible [ Impossible

D8205/D8305 = 2: When DSR is off, the OpenNet Controller can transmit and receive data.

. ON
DSR signal | [

Transmit/receive Impossible [ Possible [ Impossible

D8205/D8305 = 3: When DSR is on, the OpenNet Controller can transmit data. This function isusually called “Busy
Control” and is used for controlling transmission to a remote terminal with a slow processing speed,
such as a printer. When the remote terminal is busy, data input to the remote terminal is restricted.

. ON
DSR signal OFF

Transmit Impossible Possible Impossible
D8205/D8305 = 4: When DSR is off, the OpenNet Controller can transmit data.
. ON
DSR signal | |
Transmit Impossible | Possible | Impossible

D8205/D8305 =50r more:  Same as D8205/D8305 = 0. DSR is not used for data flow control.
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DTR Output Control Signal Option D8206/D8306

Special dataregisters D8206 and D8306 are used to control the DTR (dataterminal ready) signal to indicate the OpenNet
Controller operating status or transmitting/receiving status.

The DTR control signal option can be used only for the user communication through the RS232C port 1 or port 2.
D8206/D8306 = 0 (system default):

D8206/D8306 = 1:

D8206/D8306 = 2:

While the OpenNet Controller isrunning, DTR is on whether the OpenNet Controller is transmitting
or receiving data. While the OpenNet Controller is stopped, DTR remains off. Use this option to indi-
cate the OpenNet Controller operating status.

OpenNet Controller Stopped [ Running [ Stopped

. ON
DTR signal __ [ |

Whether the OpenNet Controller is running or stopped, DTR remains off.

OpenNet Controller Stopped [ Running [ Stopped

. ON
DTR signal OFF

While the OpenNet Controller can receive data, DTR is turned on. While the OpenNet Controller can
not receive data, DTR remains off. Use this option when flow control of receive datais required.

Receive Impossible Possible Impossible

DTR si | N
signal ___

D8206/D8306 =3 or more:  Same as D8206/D8306 = 0.

RTS Output Control Signal Option D8207/D8307

D8207 and D8307 are used to control the RTS (request to send) signal to indicate the OpenNet Controller transmission sta-
tus or operating status.

The RTS control signal option can be used only in the user protocol to communicate through the RS232C port 1 or port 2.
D8207/D8307 = 0 (system default):

While the OpenNet Controller istransmitting data, RTS remains off. While the OpenNet Controller is
not transmitting data, RTS is turned on. Use this option for communication with aremote terminal in
the half-duplex mode since RTS goes on or off according to the data transmission from the OpenNet
Controller.

Data transmission [ Transmitting ||

: ON
RTS signal __ | [
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D8207/D8307 = 1.

D8207/D8307 = 2

D8207/D8307 = 3:

While the OpenNet Controller istransmitting data, RTS is turned on. While the OpenNet Controller is
not transmitting data, RTS remains off. Use this option for communication with aremote terminal in
the half-duplex mode since RTS goes on or off according to the data transmission from the OpenNet
Controller.

Data transmission [[ Transmitting |[]

. ON :
RTS signal [ |

While the OpenNet Controller is running, RTS remains on whether the OpenNet Controller istrans-
mitting or receiving data. While the OpenNet Controller is stopped, RTS remains off. Use this option
to indicate the OpenNet Controller operating status.

OpenNet Controller Stopped | Running | Stopped
RTS signal C?F’\; | |
Whether the OpenNet Controller is running or stopped, RTS remains off.
OpenNet Controller Stopped [ Running [ Stopped

. ON
RTS signal oFF

D8207/D8307 =4 0or more:  Same as D8207/8307 = 0.
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Sample Program — User Communication TXD
This example demonstrates a program to send datato a printer using the user communication TXD2 (transmit) instruction.

System Setup

Communication Selector DIP Switch

Set DIP switch 3 to ON to select user com- Printer
munication mode for RS232C port 2.

[E

To RS232C Port

5] cooollocooooo0000000000 )

(7 J— | IS
= | &[T «
To RS232C Port 2 User Communication Cable 1C
= FC2A-KP1C Attach a proper connector to the open
2.4m (7.87 ft.) long end of the cable referring to the cable

connector pinouts shown below.

Cable Connection and Pinouts

Mini DIN Connector Pinouts D-sub 9-pin Connector Pinouts
Description Color Pin Pin Description

Shield — Cover - - 1 NC No Connection
NC No Connection Black 1 O Do 2 NC No Connection
NC No Connection Yellow 2 3 DATA Receive Data
TXD  Transmit Data Blue 3 4 NC No Connection
NC No Connection Green 4 5 GND Ground
DSR Data Set Ready Brown 5 6 NC No Connection
SG Signal Ground Gray 6 7 NC No Connection
SG Signal Ground Red 7 8 BUSY Busy Signal
NC No Connection White 8 Vi Vi 9 NC No Connection

The name of BUSY terminal differs depending on printers, such as DTR. The function of thisterminal isto send asignal
to remote equipment whether the printer is ready to print data or not. Since the operation of this signal may differ depend-
ing on printers, confirm the operation before connecting the cable.

é Caution ° Do not connect any wiring to the NC (no connection) pins; otherwise, the OpenNet Controller and
the printer may not work correctly and may be damaged.

Description of Operation

The data of counter C2 and data register D30 are printed every minute. A printout Printout Example
example is shown on the right. -~ PRINT TEST ---
Programming Special Data Register 11H 00M
Special dataregister D8305 is used to monitor the BUSY signal and to control the ONT2 . . 0050
transmission of print data. D030. . .3854
Special DR | Value Description _ - PRINT TEST ---
D8300 0 User communication mode (not modem mode)
While DSR is on (not busy), the CPU sends data. 11H 01M
While DSR is off (busy), the CPU stops data transmission.
If the off duration exceeds a limit (approx. 5 sec), a trans- CNT2...0110
D8305 3 mission busy timeout error will occur, and the remaining D030...2124
data is not sent. The transmit status data register stores

an error code. See pages 17-9 and 17-25.

The OpenNet Controller monitors the DSR signal to prevent the receive buffer of the printer from overflowing. For the
DSR signal, see page 17-28.
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Setting Communication Selector DIP Switch

Since this example uses the RS232C port 2, turn on communication selector DIP switch 3 to select the user communica

tion mode. See page 17-2.

Setting Communication Parameters

Set the communication parameters to match those of the printer. See page 17-3. For details of the communication parame-
ters of the printer, see the user’s manual for the printer. An example is shown below:

Communication Parameters:

Baud rate 9600 bps
Data bits 8

Parity check None
Stop bits 1

Note 1: In the user communication mode, communication is based on the end delimiter code specified in the TXD or RXD

instruction.

Note 2: The receive timeout value is used for the RXD instruction in the user communication mode. Since this example uses
only the TXD instruction, the receive timeout value has no effect.

Ladder Diagram

The second data stored in special dataregister D8014 is compared with 0 using the CM P= (compare equal to) instruction.
Each time the condition is met, the TXD2 instruction is executed to send the C2 and D30 data to the printer. A counting

circuit for counter C2 is omitted from this sample program.

— | MOV(W) S1- D1- REP H
M8120 3 D8305
CMP=(W) S1- S2- D1- REP H
M8125 D8014 0 MO
| MOV(W) S1- D1- REP H
_IM(') C2 D31
MOV(W) S1- D1- REP H
D8012 D20
MOV(W) S1- D1- REP H
D8013 D21
SOTU TXD S1 D1 D2 H
MO 2 73 M1 DO
SP SP SP - SP P R | N T SP T

20h 20h 20h 2Dh 2Dh 2Dh 20h 50h 52h 49h 4Eh 54h 20h 54h

E S T SP - - CR LF CR LF SP SP SP
45h 53h 54h 20h 2Dh 2Dh 2Dh ODh OAh ODh OAh 20h 20h 20h

D20 Conversion: BCD—ASCII Digits: 2 REP: 01

H sp
48h 20h

D21 Conversion: BCD—ASCII Digits: 2 REP: 01

M CR LF CR LF
4Dh ODh OAh ODh OAh

SP SP SP C N T 2
20h 20h 20h 43h 4Eh 54h 32h 2Eh 2Eh 2Eh

D31 Conversion: BCD—ASCII Digits: 4 REP: 01

CR LF SP SP SP D 0O 3 O
0Dh OAh 20h 20h 20h 44h 30h 33h 30h 2Eh 2Eh 2Eh

D30 Conversion: BCD—ASCII Digits: 4 REP: 01

CR LF CR LF
0Dh OAh ODh OAh

END
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M8120 istheinitialize pul se special internal relay.

3 — D8305 to enable the DSR option for busy control.
M8125 is the in-operation output special internal relay.
CMP=(W) compares the D8014 second data with O.
When the D8014 data equals 0 second, MO is turned on.
Counter C2 current value is moved to D31.

D8012 hour datais moved to D20.

D8013 minute datais moved to D21.

TXD2 is executed to send 73-byte data through the
RS232C port 2 to the printer.

D20 hour dataiis converted from BCD to ASCI|I, and 2 dig-
its are sent.

D21 minute datais converted from BCD to ASCII, and 2
digits are sent.

D31 counter C2 datais converted from BCD to ASCII, and
4 digits are sent.

D30 datais converted from BCD to ASCII, and 4 digitsare
sent.
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Sample Program — User Communication RXD

This example demonstrates a program to receive data from a barcode reader with a RS232C port using the user communi-
cation RXD1 (receive) instruction.

System Setup

Communication Selector DIP Switch
Set DIP switch 2 to ON to select user com-
munication mode for RS232C port 1.

User Communication Cable 1C
FC2A-KP1C
ToRS232C Port 1 2.4m (7.87 ft.) long To RS232C Port
cIE]m 9
Attach a proper connector to the open
end of the cable referring to the cable
connector pinouts shown below.

Barcode Reader

000000000000000000000 [

lﬁ C000000000000000000000 Iﬁl -

|

Mini DIN Connector Pinouts D-sub 25-pin Connector Pinouts
Description Color Pin Pin Description

Shield — Cover ~ -~ 1 FG Frame Ground
RTS Request to Send Black 1 a A 2 TXD1 Transmit Data
DTR Data Terminal Ready Yellow 2 3 RXD1 Receive Data
TXD  Transmit Data Blue 3 7 GND  Ground
RXD Receive Data Green 4
DSR Data Set Ready Brown 5
SG Signal Ground Gray 6
SG Signal Ground Red 7
NC No Connection White 8 \ \ i

A Caution ° Do not connect any wiring to the NC (no connection) pins; otherwise, the OpenNet Controller and
the barcode reader may not work correctly and may be damaged.

Description of Operation

A barcode reader is used to scan barcodes of 8 numerical digits. The scanned datais sent to the OpenNet Controller
through the RS232C port 1 and stored to data registers. The upper 8 digits of the data are stored to data register D20 and
the lower 8 digits are stored to data register D21.

Programming Special Data Register

Special DR | Value Description

D8200 0 RS232C port 1 user communication mode (not modem mode)

Setting Communication Selector DIP Switch

Since this example uses the RS232C port 1, turn on communication selector DIP switch 2 to select the user communica
tion mode. See page 17-2.

Setting Communication Parameters

Set the communication parameters to match those of the barcode reader. See page 17-3. For details of the communication
parameters of the barcode reader, see the user’s manual for the barcode reader. An example is shown below:

Communication Parameters:

Baud rate 9600 bps
Data bits 7

Parity check Even
Stop bits 1
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Configuring Barcode Reader

The values shown below are an example of configuring a barcode reader. For actual settings, see the user’s manual for the
barcode reader.

Synchronization mode Auto
Read mode Single read or multiple read
Communication parameter Bau_d rate: 9600 bps Data b_its: /
Parity check: Even Stop bit: 1
Header: 02h Terminator: 03h
Data echo back: No BCR data output: Yes
Other communication settings Output timing: Output priority 1 Character suppress: No
Data output filter: No Main serial input: No
Sub serial: No
Comparison preset mode Not used
Allocation Numbers
M100 Input to start receiving barcode data
M101 Receive completion output for barcode data
M8120 Initialize pulse special internal relay
D20 Store barcode data (upper 4 digits)
D21 Store barcode data (lower 4 digits)
D100 Receive status data register for barcode data
D101 Receive data byte count data register

Ladder Diagram

When the OpenNet Controller starts operation, the RXD1 instruction is executed to wait for incoming data. When data
receive is complete, the data is stored to data registers D20 and D21. The receive completion signal is used to execute the
RXD1 instruction to wait for another incoming data.

L | o— M8120 is the initialize pulse special internal relay used to set M100.
M8120 M100 o _ o
At therising edge of M100, RXD1 is executed to be ready for receiving
| |—+ RXD Ss1 b1 D2 H 4aa
M100 1 10 M101 D100
Even after M100 is reset, RXD1 still waits for incoming data.
®—
M100
L} O— When data receive is complete, M101 isturned on, then M100 is set to
M101 M100 execute RXD1 to receive the next incoming data.
®—
M101
END
RXD1 Data

STX | D20 B4 2| ETX
(02h) | Data Register| (03h)

| S End Delimiter

D20, ASCII to BCD Conversion (4 digits), Repeat: 2
Start Delimiter
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Introduction

The program branching instructions reduce execution time by making it possible to bypass portions of the program when-
ever certain conditions are not satisfied.

The basic program branching instructions are LABEL and LIMP, which are used to tag an address and jump to the address
which has been tagged. Programming tools include “either/or” options between numerous portions of a program and the
ability to call one of several subroutines which return execution to where the normal program left off.

LABEL (Label) &

gram instructions begins for a program branch.

An END instruction may be used to separate a tagged portion of the program from the main pro-
gram. In thisway, scan time is minimized by not executing the program branch unless input condi-
tions are satisfied.

Note: The same label number cannot be used more than once. When a user program including
duplicate label numbers is downloaded to the CPU, a user program syntax error will result, turning
on the ERROR LED.

*h*k

’7 TABEL “ Thisis the label number, from 0 to 255, used at the program address where the execution of pro-

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
Label number Tag for LIMP, LCAL, and DINZ @~ = @ — — — — — — — — 0-255 —

LIMP (Label Jump) 55

*hkkkXx

When input is off, no jump takes place, and program execution proceeds with the next
instruction.

When input is on, jump to the address with label 0 through 255 designated by S1.
’_1 —{ LIMP S1 “

The LIMP instruction is used as an “ either/or” choice between two portions of a pro-
gram. Program execution does not return to the instruction following the LIMP instruc-
tion, after the program branch.

Valid Operands
Operand Function I

L Constant Repeat
X 0-255 —

ke
<[Z
x|

cC D
S1 (Source 1) Label number to jump to X X X

For the valid operand number range, see page 6-2.
When T (timer) or C (counter) is used as S1, the timer/counter current valueis read out.

Since the LIMP instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

Note: Make sure that a LABEL instruction of the label number used for a LIMP instruction is programmed. If a matching
label does not exist, a user program execution error will result, turning on special internal relay M8004 and the ERROR LED.

IIEI: OPENNET CONTROLLER USER’S MANUAL 18-1



18: PROGRAM BRANCHING INSTRUCTIONS

Example: LIMP and LABEL

The following example demonstrates a program to jump to three different portions of program depending on the input.

10 0
_| |_ LIMP S1 H
11 1
— — LIMP S1 H
12 2
END
Rung 2 H LABEL
0
I
M8121 Q0
END
Rung 3 H LABEL
1
I
M8122 Q1
END
Rung 4 H LABEL
2
I
M8123 Q2
END

When input 10 is on, program execution jumps to label 0.

When input 11 is on, program execution jumpsto label 1.

When input 12 is on, program execution jumps to label 2.

M8121 isthe 1-sec clock specid internal relay.
When jump occursto label 0, output QO oscillates in 1-sec increments.

M8122 is the 100-msec clock special internal relay.
When jump occursto label 1, output Q1 oscillatesin 100-msec increments.

M8123 is the 10-msec clock special internal relay.
When jump occursto label 2, output Q2 oscillates in 10-msec increments.

Using the Timer Instruction with Program Branching

When the timer start input of the TML, TIM, TMH or TMS instruction is already on, timedown beginsimmediately at the
location jumped to, starting with the timer current value. When using a program branch, it isimportant to make sure that
timers are initialized when desired, after the jump. If it is necessary to initialize the timer instruction (set to the preset
value) after the jump, the timer’s start input should be kept off for one or more scan cycles beforeinitialization. Otherwise,

the timer input on will not be recognized.

Using the SOTU/SOTD Instructions with Program Branching

Check that pulse inputs of counters and shift registers, and input of single outputs (SOTU and SOTD) are maintained dur-
ing the jJump, if required. Hold the input off for one or more scan cycles after the jump for the rising or falling edge transi-
tion to be recognized.

|| LABEL
0

—] | SOTU
11 Q1

| —] LMP S1
MO 0

Although normally, the SOTU instruction produces
apulse for one scan, when used in a program branch

the SOTU pulse will last only until thenexttimethe Q1 Internal on i |_| i
same SOTU instruction is executed. Memory OFF f— ;
In the example on the left, the program branch will Q1 Output C?F'E i i
loop aslong asinternal relay MO remains on. How- E'\:‘D EhilD

ever, the SOTU produces a pulse output only during

the first loop.

Since the END instruction is not executed as long as MO remains on, output Q1 is not turned on even if input 11 ison.

18-2
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LCAL (Label Call) =5

input is off, no call takes place, and program execution proceeds with the next instruc-
tion.

*kkkx

’_‘ oAl s “ When input is on, the addresswith label O through 255 designated by Sl iscalled. When

The LCAL instruction calls a subroutine, and returns to the main program after the
branch is executed. A LRET instruction (see below) must be placed at the end of a pro-
gram branch which is called, so that normal program execution resumes by returning to
theinstruction following the LCAL instruction.

Note: The END instruction must be used to separate the main program from any subrou-
tines called by the LCAL instruction.

A maximum of 10 LCAL instructions can be nested.
Valid Operands
Operand Function I Q M R
S1 (Source 1) Label number to call X X X X

L Constant Repeat
X 0-255 —

CcC D
X X

For the valid operand number range, see page 6-2.
When T (timer) or C (counter) is used as S1, the timer/counter current value is read out.

When designating S1 using other than a constant, the value for the label is a variable. When using a variable for alabel,
make sure that all probable LABEL numbers are included in the user program.

Sincethe LCAL instruction is executed in each scan whileinput is on, a pulse input from a SOTU or SOTD instruction
should be used as required.

LRET (Label Return) &

Thisinstruction is placed at the end of a subroutine called by the LCAL instruction. When the sub-
’7 LRET routine is completed, normal program execution resumes by returning to the instruction following
the LCAL instruction.

The LRET must be placed at the end of the subroutine starting with aLABEL instruction. When the
LRET isprogrammed at other places, a user program execution error will result, turning on special
internal relay M8004 and the ERROR LED.

Valid Operands
Operand Function I Q M R T C D L Constant Repeat

Correct Structure for Calling Subroutine

When aLCAL instruction is executed, the remaining program instructions on the same rung may not be executed upon
return, if input conditions are changed by the subroutine. After the LRET instruction of a subroutine, program execution
begins with the instruction following the LCAL instruction, depending on current input condition.

When instructions following a LCAL instruction must be executed after the subroutine is called, make sure the subroutine
does not change input conditions unfavorably. In addition, include subsequent instructionsin anew line, separated from
the LCAL instruction.

Correct Incorrect
| MOV(W) S1- D1- REP Y4 | MOV(W) S1- D1- REP Y
_||o' DO D1 _||o' DO D1
L] LCAL S1 | LCAL S1
0] 0
— | ©— ©—
10 MO MO
LI MOV(W) S1- D1- REP Y LI MOV(W) S1- D1- REP Y
D20 D21 D20 D21
Separate the ladder line for each LCAL instruction. I0 status may be changed by the subroutine upon return.
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Example: LCAL and LRET

The following example demonstrates a program to call three different portions of program depending on the input. When
the subroutine is complete, program execution returns to the instruction following the LCAL instruction.

10 0
_| |_ LCAL S1
11 1
— — LCAL S1
12 2
END
Rung 2 H LABEL
0
I
M8121 Q0
LRET
Rung 3 H LABEL
1
I
M8122 Q1
LRET
Rung 4 H LABEL
2
I
M8123 Q2
LRET

184

When input 10 is on, program execution jumps to label 0.
When input 11 is on, program execution jumpsto label 1.

When input 12 is on, program execution jumps to label 2.

M8121 isthe 1-sec clock specid internal relay.
When jump occursto label 0, output QO oscillates in 1-sec increments.
Program execution returnsto rung 1, input | 1.

M8122 is the 100-msec clock specia internal relay.
When jump occursto label 1, output Q1 oscillates in 100-msec increments.
Program execution returnsto rung 1, input 12.

M8123 is the 10-msec clock special internal relay.
When jump occursto label 2, output Q2 oscillates in 10-msec increments.
Program execution returnsto rung 1, END.

OPENNET CONTROLLER USER’S MANUAL
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DIJNZ (Decrement Jump Non-zero) &

When input ison, the value stored in the data register or link register designated

’_‘ — DINZ **Si . **5*2** “ by Sl ischecked. When the valueis 0, no jump takes place. When the value is
not 0, the value is decremented by one. If the result is not O, jump to address
with label 0 through 255 designated by S2. If the decrement resultsin O, no
jump takes place, and program execution proceeds with the next instruction.
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Decrementvalee 0 - — — — — — X X — —
S2 (Source 2) Label number to jump to X X X X X X X X 0-255 —

For the valid operand number range, see page 6-2.

When T (timer) or C (counter) is used as S2, the timer/counter current valueis read out.

Since the DINZ instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction

should be used as required.

Example: DINZ and LABEL

The following example demonstrates a program to store consecutive values 1000 through 1049 to data registers D100

through D149, respectively.

L MOV(W) S1- D1- REP
M8120 1049 DO
MOV(W) S1- D1- REP
50 D1
| LABEL
255
IMOV(W) S1- S2 D1- D2 REP H
M8120 DO D99 D1
DEC(W) S/D
DO
DJINZ S1 S2
D1 255
END
1st cycle: D1 Destination: D99 + 50 = D149
2nd cycle: D1 Destination: D99 + 49 = D148
3rd cycle: D1 Destination: D99 + 48 = D147
4th cycle: D1 Destination: D99 + 47 = D146
149th cycle: D1 Destination: D99 + 2 = D101
150th cycle: D1 Destination: D99 + 1 = D100

M8120 istheinitialize pulse special internal relay.
At startup, MOV instructions storeinitial data.
1049 — DO to store the value for thefirst cycle.
50 — D1 to determine the jJump cycles.

DEC decrements DO data to 1048.

DO ——>D149
DO ——>D148
DO ——>D147
DO ——>D146

DO ——Dbio1
Do ——>D100

OPENNET CONTROLLER USER’S MANUAL

IMOV moves DO data 1049 to D149 in the first cycle.

DJINZ jumpsto label 255 until D1 value reducesto O.

185
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Introduction

The coordinate conversion instructions convert v
one data point to another value, using alinear (X2, Y2)
relationship between values of X andY. (X1, Y1)
(
Y
(X0, YO) X

XYFS (XY Format Set) &

=0 s 0 o e e When input ison, theformat for XY conversion is set.
’—1 (— ok sk Ak ek s “ The number of XY coordinates, defining the linear
relationship between X and 'Y, can be 2 to 32 points.

(0<n< 3l
Valid Operands
Operand Function Il Q M R T C D L Constant Repeat
S1 (Source 1) Format number === @ — — — — — — — — O to 29 —
X0 through Xn X value X X X X X X X X 0 to 32767 —
YO through Yn Y value X X X X X X X X -=32768to 32767 —

For the valid operand number range, see page 6-2.
When T (timer) or C (counter) is used as X0 through Xn or Y 0 through Y n, the timer/counter current value is read out.

S1 — Format number
Select aformat number 0 through 29. A maximum of 30 formats for XY conversion can be set.

Xn — X value

Enter avalue for the X coordinate. The integer value can be 0 through +32767. If the X value becomes negative, a
user program execution error will result, turning on specia internal relay M8004 and the ERROR LED.

Yn—Y value
Enter avaluefor theY coordinate. The integer value can be —32768 through +32767.
Valid Data Types

W (word) | (integer) D (double word) L (long)
— X — —

When a bit operand such as | (input), Q (output), M (internal relay), or R (shift register) isdesignated as Xn or Yn, 16
points (integer data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) isdesignated as XnorYn, 1
point (integer data type) is used.
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19-2 OPENNET CONTROLLER USER’S MANUAL

CVXTY (Convert X to Y) &+

into corresponding Y value according to the linear relationship defined
inthe XY FSinstruction. Operand S1 selects aformat from amaximum
of 30 XY conversion formats. The conversion result is set to the oper-

’_¢ —] cvxTy() s1 S2 D1

**x *kkkhk FhhAkk

“ When input is on, the X value designated by operand S2 is converted

and designated by D1.
Valid Operands
Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Format numper === @ — — — — — — — — Oto 29 —
S2 (Source 2) X value X X X X X X X X 0 to 32767 —
D1 (Destination 1) Destination to store results — X A X X X X X — —

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current value isread out. When T (timer) or C (counter) is
used as D1, the datais written in as a preset value which can be 0 through 65535.

S1 — Format number

Select aformat number 0 through 29 which have been set using the XY FS instruction. When an XY FSinstruction
with the corresponding format number is not programmed, a user program execution error will result, turning on spe-
cial internal relay M8004 and the ERROR LED.

S2 — X value

Enter avaluefor the X coordinate to convert, within the range specified in the XY FSinstruction. Although the integer
value can be 0 through +32767, any value out of the range specified in the XY FS resultsin a user program execution
error, turning on special internal relay M8004 and the ERROR LED.

D1 — Destination to storeresults

The conversion results of theY valueis stored to the destination. The integer value of the conversion results can be
—32768 through +32767.

Valid Data Types
W (word) I (integer) D (double word) L (long)
— X — —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) isdesignated as S2 or D1, 16
points (integer data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) isdesignated as S2 or D1, 1
point (integer data type) is used.

Data Conversion Error
The data conversion error is +0.5.
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CVYTX (Convert Y to X) &+

into corresponding X value according to the linear relationship defined
inthe XY FSinstruction. Operand S1 selects aformat from amaximum
of 30 XY conversion formats. The conversion result is set to the oper-
and designated by D1.

’_¢ —] cvyTx()  s1 S2 D1

** *Kkkkik FhhAkk

“ When input ison, theY value designated by operand S2 is converted

Valid Operands

Operand Function Il Q M R T C D L Constant Repeat
S1 (Source 1) Format number === @ — — — — — — — — 0 to29 —
S2 (Source 2) Y value X X X X X X X X -32768to 32767 —
D1 (Destination 1) Destination to store results — X A X X X X X — —

For the valid operand number range, see page 6-2.

A Internal relays MO through M 2557 can be designated as D1. Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current valueis read out. When T (timer) or C (counter) is
used as D1, the datais written in as a preset value which can be 0 through 65535.

S1 — Format number

Select aformat number 0 through 29 which have been set using the XY FSinstruction. When an XY FSinstruction
with the corresponding format number is not programmed, a user program execution error will result, turning on spe-
cial internal relay M8004 and the ERROR LED.

S2 —Y value

Enter avaluefor theY coordinate to convert, within the range specified in the XY FSinstruction. Although the integer
value can be —32768 through +32767, any value out of the range specified in the XY FSresultsin a user program exe-
cution error, turning on special internal relay M8004 and the ERROR LED.

D1 — Destination to storeresults

The conversion results of the X value is stored to the destination. The integer value of the conversion results can be
0 through +32767.

Valid Data Types
W (word) I (integer) D (double word) L (long)
— X — —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as S2 or D1, 16
points (integer data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) isdesignated as S2 or D1, 1
point (integer data type) is used.

Data Conversion Error
The data conversion error is 0.5.
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Example: Linear Conversion

The following example demonstrates setting up two coordinate points to define the linear relationship between X and Y.
Thetwo pointsare (X0, Y0) = (0, 0) and (X1, Y1) = (8000, 4000). Once these are set, thereisan X to'Y conversion, aswell
asaY to X conversion.

XYFS()  S1 X0 YO X1 y1 L
M8120 0 0 0 8000 4000
—{cwxry)  s1 S2 D1
_||0 0 D10 D20
—cwtx()  s1 S2 s1
_||1 0 Di1 D21
END
Y (X1, Y1)
D11 (2500) > !
D20 (1000) |« \ |
o :
(X0, YO) D10 D21 8000 X
(2000) (5000
19-4

OPENNET CONTROLLER USER’S MANUAL

M8120 istheinitialize pul se specid internal relay.
At startup, XY FS specifies two points.

Wheninput I0ison, CVXTY convertsthevaluein D10
and storesthe result in D20.

Wheninput I1ison, CVYTX convertsthevaluein D11
and storestheresult in D21.

The graph shows the linear relationship that is defined
by the two points:

_1
Y—2X

If the valuein dataregister D10 is 2000, the value
assigned to D20 is 1000.

ForY to X conversion, the following equation is used:
X = 2Y

If the value in data register D11 is 2500, the value
assigned to D21 is 5000.
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Example: Overlapping Coordinates

In this example, the XY FS instruction sets up three coordinate points, which define two different linear relationships
between X and Y. The three points are: (X0, Y0) = (0, 100), (X1, Y1) = (100, 0), and (X2, Y2) = (300, 100). The two line
segments define overlapping coordinates for X. That is, for each value of Y within the designated range, there would be
two X values assigned.

_| I XYFS(I) s1 X0 YO X1 Y1 X2 y2 L M8120 istheinitialize pulsespemal
M8120 0 0 100 100 0 300 100 || internal relay.
— — CVXTY(l) S1 S2 D1 At startup, XY FS specifies three points.
10 0 C10 D90 .
CVXTY convertsthe valuein C10 and
| CVYTX() S1 52 31 storesthe result in D9O0.
_||1 0 D95 D30 .
CVYTX convertsthe valuein D95 and
enD H storestheresultin D30.

¢, (0. Y0) X2, Y2)
(0, 100) (300, 100)

100 Nt 7 e TR ‘
D90 (75) |= ( :
D95 (40 > !
(40) (X1, Y1) |
(100, 0) 1
o !

D30 100 c10 300 X

(60) (250)

Thefirst line segment defines the following relationship for X to'Y conversion:

Y = —-X+100
The second line segment defines another relationship for X toY conversion:
= 1y_
Y = 2X 50

For X toY conversion, each value of X has only one corresponding value for Y. If the current value of counter C10 is 250,
the value assigned to D90 is 75.

ForY to X conversion, the XY FSinstruction assigns two possible values of X for each value of Y. The relationship defined
by the first two points has priority in these cases. The line between points (X0, Y0) and (X1, Y 1), that is, the line between
(0, 100) and (100, 0), has priority in defining the relationship for Y to X conversion (X ==Y + 100).

Therefore, if the value in data register D95 is 40, the value assigned to D30 is 60, not 180.

Exactly the same two line segments might al so be defined by the XY FSinstruction, except that the point (300, 100) could
be assigned first, as (X0, Y0), and the point (100, 0) could be defined next, as (X1, Y1). In this case, thislinear relationship
would have priority.

Inthis case, if the value in data register D95 is 40, the value assigned to D30 is 180, not 60.
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AVRG (Average) &

and S1 is processed according to sampling conditions
designated by operands S2 and S3.

When sampling is complete, average, maximum, and
minimum values are stored to 3 consecutive operands
starting with operand designated by D1, then sam-
pling completion output designated by operand D2 is
turned on.

*khkkk

When input is on, sampling data designated by oper-
’_( — AVRG(*) S1 S2 S3 D1 D2 ~‘

Thisinstruction is effective for data processing of
analog input values. A maximum of 10 AVRG
instructions can be programmed in a user program.

Valid Operands

Operand Function I Q M R T C D L Constant Repeat
S1 (Source 1) Sampling data X X X X X X X X — —
S2 (Source 2) Sampling end input X X X X = = — — — —
S3 (Source 3) Sampling cycles X X X X X X X X 065535 —
D1 (Destination 1) First operand number to store results  — — — — — — X X — —
D2 (Destination 2) Sampling completion output — X A - — — — — — —

For the valid operand number range, see page 6-2.

A Interna relays MO through M 2557 can be designated as D2. Special internal relays cannot be designated as D2.
When T (timer) or C (counter) isused as S1 or S3, the timer/counter current value is read out.

While input is on, the AVRG instruction is executed in each scan. When the quantity of sampling cycles designated by
operand S3 is 1 through 65535, sampling data designated by operand Sl is processed in each scan. When the designated
sampling cycles have been completed, the average value of the sampling datais set to operand designated by D1. The max-
imum value of the sampling datais set to the next operand, D1+1. The minimum value of the sampling datais set to the
next operand, D1+2. The sampling completion output designated by operand D2 isturned on.

When the quantity of sampling cycles designated by operand S3is 0, sampling is started when the input to the AVRG
instruction is turned on, and stopped when the sampling end input designated by operand S2 is turned on. Then, the aver-
age, maximum, and minimum values are set to 3 operands starting with operand designated by D1.

When the sampling exceeds 65535 cycles, the average, maximum, and minimum values at this point are set to 3 operands
starting with operand designated by D1, and sampling continues.

When the sampling end input is turned on before the sampling cycles designated by operand S3 have not been compl eted,
sampling is stopped and the results at this point are set to 3 operands starting with operand designated by D1.

The average value is calculated to units, rounding the fractions of one decimal place.
When the sampling end input is not used, designate an internal relay or another valid operand as adummy for source oper-
and S2.
Valid Data Types
W (word) | (integer) D (double word) L (long)
X X — —

When abit operand such as | (input), Q (output), M (internal relay), or R (shift register) is designated as the source or des-
tination, 16 points (word or integer data type) are used.

When aword operand such as T (timer), C (counter), D (dataregister), or L (link register) is designated as the source or
destination, 1 point (word or integer data type) is used.
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Example: AVRG
Thefollowing example demonstrates a program to cal cul ate average values of the dataregister D100 and store the result to

data register D200 in every 500 scans.

D100 110 500 D200 M100

’_¢ — AVRG(W) ~ S1 S2 sS3 D1 D2 “ M8125 is the in-operation output special internal relay.
M8125

When the sampling end input does not turn on
While sampling end input 110 is off, the average,

maximum, and minimum values are calculated in every 500 scans and

stored to data registers D200, D201, and D202, respectively. Sampling completion output M100 is set every 500 scans.

1stscan | 2nd scan 500th scan |

Istscan | 2ndscan |

sampling Data D100 X 512 Y 497 XX 521 \ 499 ) 478 X

ON

In-operation Special IR M8125

ON

Sampling End Input 110

ON

Sampling Completion Output M100 .

Average Value D200

500

Maximum Value D201

530

Minimum Value D202

480

When the sampling end input turns on

Values are set every 500 scans. 4T

When sampling end input 110 turns on, the average, maximum, and minimum values at this point are stored to dataregis-
ters D200, D201, and D202, respectively. Sampling completion output M100 is al so set. When sampling end input 110
turns off, sampling resumes starting at the first scan.

Sampling Data D100 X 489 X 510 X 509 XX 504 X 493 )

' 151stscan ! 152nd scan ! 153rd scan ! 421stscan ! 1stscan !

In-operation Special IR M8125 OOFNF
. ON -
Sampling End Input 110 - [

Sampling Completion Output M100 OOFNF [
Average Value D200 502
Maximum Value D201 513
Minimum Value D202 485

T— Values are set when 110 is turned on.
OPENNET CONTROLLER USER’S MANUAL 19-7



19: COORDINATE CONVERSION INSTRUCTIONS

19-8 OPENNET CONTROLLER USER’S MANUAL



20: PID INSTRUCTION

Introduction

The PID instruction implements a PID (proportional, integral, and derivative) algorithm with built-in auto tuning to deter-
mine PID parameters, such as proportional gain, integral time, derivative time, and control action automatically. The PID
instruction is primarily designed for use with an analog 1/0 module to read analog input data, and turns on and off a desig-
nated output to perform PID control in applications such as temperature control described in the application example on
page 20-14. In addition, when the output manipulated variable is converted, the PID instruction can also generate an ana-
log output using an analog 1/O module.

A Warning o Specia technical knowledge about the PID control is required to use the PID function of the
OpenNet Controller. Use of the PID function without understanding the PID control may cause
the OpenNet Controller to perform unexpected operation, resulting in disorder of the control sys-
tem, damage, or accidents.

¢ When using the PID instruction for feedback control, emergency stop and interlocking circuits
must be configured outside the OpenNet Controller. If such acircuit is configured inside the
OpenNet Controller, failure of inputting the process variable may cause equipment damage or
accidents.

PID (PID Control)

When input is on, auto tuning and/or PID action is exe-
— PID 1 2 4 D1 . .
’_‘ **S*** **S*** **S,i* **S*** - “ cuted according to the value (0 through 2) stored in a
data register operand assigned for operation mode.
A maximum of 42 PID instructions can beused in a
user program.
Valid Operands
Operand Function | Q M R T C D L Constant
S1 (Source 1) Control register — — — — — — DO-D7973 — —
S2 (Source 2) Control relay — Q0-Q590 MO-M2550 — — — — — —
S3 (Source 3) Set point — — — — — — DO0-D7999 — 0-4000
S4 (Source 4) Process variable - — — _ _ DOD7999 L1001705  —
(before conversion)
D1 (Destination 1) Manipulated variable — — — — — — DO0-D7999 — —

Source operand S1 (control register) uses 27 data registers starting with the operand designated by S1. Data registers DO
through D7973 can be designated by S1. For details, see the following pages.

Source operand S2 (control relay) uses 8 points of outputs or internal relays starting with the operand designated by S2.
Outputs QO through Q590 or internal relays MO through M2550 can be designated by S2. For details, see page 20-10.

Source operand S3 (set point): When the linear conversion is disabled (S1+4 set to 0), the valid range of the set point (S3)
is 0 through 4000 which can be designated using a data register or constant. When the linear conversion is enabled (S1+4
set to 1), the valid range is —32768 to 32767 that is a value after linear conversion. Use a data register to designate a nega-
tive value for a set point when the linear conversion is used. For details, see page 20-12.

Source operand $4 (process variable) is designated using a data register or link register. When reading input data from an
analog input module, designate a proper link register number depending on the slot position of the analog input module
and the channel number connected to the analog input. For details, see page 20-12.

Destination operand D1 (manipulated variable) stores—32768 through 32767 that is a calculation result of the PID action.
For details, see page 20-13.
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Source Operand S1 (Control Register)

Store appropriate values to data registers starting with the operand designated by S1 before executing the PID instruction
as required, and make sure that the values are within the valid range. Operands S1+0 through S1+2 are for read only, and
operands S1+23 through S1+26 are reserved for the system program.

Operand Function Description R/W
When S1+4 (linear conversion) = 1 (enable linear conversion):
S140 Process variable Stores the process variable after conversion. R
(after conversion) When S1+4 (linear conversion) = O (disable linear conversion):
Stores the process variable without conversion.
Stores the output manipulated variable (manual mode output variable and AT
S1+1 Output manipulated variable output manipulated variable) in percent. R
0 to 100 (0% to 100%)
S1+2 Operating status Stores the operating or error status of the PID instruction. R
0: PID action
S1+3 Operation mode 1: AT (auto tuning) + PID action R/W
2: AT (auto tuning)
S1+4 Linear conversion 0 Disable _Ilnear conversion R/W
1: Enable linear conversion
S145 Linear conversion maximum _32768 t0 +32767 R/W
value
S146 Linear conversion minimum _39768 t0 +32767 R/W
value
. . 1 to 10000 (0.01% to 100.00%)
$1+7 | Proportional gain 0 designates 0.01%, >10001 designates 100.00% R/W
S1+8 Integral time 1 to 65535 (0.1 sec to 6553.5 sec), O disables integral action R/W
S1+9 Derivative time 1 to 65535 (0.1 sec to 6553.5 sec), 0 disables derivative action R/W
0 0, > i 0,
S1+10 Integral start coefficient 1t0 100 (1% tp 100%), O_and _,1-01 (except ZQO) designate 100% R/W
200 executes integral action within the proportional range
S1+11 Input filter coefficient 0 to 99 (0% to 99%), 2100 designates 99% R/W
. . 1 to 10000 (0.01 sec to 100.00 sec)
Si+12 Sampling period 0 designates 0.01 sec, 210001 designates 100.00 sec R/W
. 1 to 500 (0.1 sec to 50.0 sec)
S1+13 Control period 0 designates 0.1 sec, >501 designates 50.0 sec R/W
When S1+4 (linear conversion) = 0: 0 to 4000 (>4001 designates 4000)
. When S1+4 = 1: Linear conversion min. < High alarm < Linear conversion max.
S1+14 High alarm value When S1+14 < S1+6 (linear conversion min.), S1+6 becomes high alarm. RIW
When S1+14 > S1+5 (linear conversion max.), S1+5 becomes high alarm.
When S1+4 (linear conversion) = 0: 0 to 4000 (>4001 designates 4000)
S1+15 Low alarm value When S1+4 = 1: Linear conversion min. < Low alarm < Linear conversion max. R/W
When S1+15 < S1+6 (linear conversion min.), S1+6 becomes low alarm.
When S1+15 > S1+5 (linear conversion max.), S1+5 becomes low alarm.
s1+16 | Output manipulated variable 0 to 100, 10001 to 10099 (other values designate 100) R/W
upper limit
s1+17 | Output manipulated variable 0 to 100 (>101 designates 100) R/W
lower limit
Manual mode output .
S1+18 . - 0 to 100 (=101 designates 100) R/W
manipulated variable
. . 1 to 10000 (0.01 sec to 100.00 sec)
S1+19 AT sampling period 0 designates 0.01 sec, 210001 designates 100.00 sec R/W
. 1 to 500 (0.1 sec to 50.0 sec)
S1+20 AT control period 0 designates 0.1 sec, 2501 designates 50.0 sec RIW
. When S1+4 (linear conversion) = 0: O to 4000 (>4001 designates 4000)
S1+21 AT set point When S1+4 = 1: Linear conversion min. < AT set point < Linear conversion max. RIW
S1+22 AT output manipulated variable | 0 to 100 (>101 designates 100) R/W

S1+23
S1+24
S1+25
S1+26

— Reserved for processing the PID instruction —

Note: The value stored in the data register designated by S1+3 (operation mode) is checked only when the start input for
the PID instruction is turned on. Values in all other control registers are refreshed in every scan.

20-2
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S1+0 Process Variable (after conversion)

When the linear conversion is enabled (S1+4 set to 1), the data register designated by S1+0 stores the linear conversion
result of the process variable ($4). The process variable (S1+0) takes a value between the linear conversion minimum
value (S1+6) and the linear conversion maximum value (S1+5).

When the linear conversion is disabled (S1+4 is set to 0), the data register designated by S1+0 stores the same value as the
process variable ($4).

S1+1 Output Manipulated Variable

While the PID action isin progress, the data register designated by S1+1 holds 0 through 100 read from the manipulated
variable, —32768 through 32767, stored in the data register designated by D1, omitting values less than 0 and greater than
100. The percent value in S1+1 determines the ON duration of the control output (S2+6) in proportion to the control
period (S1+13).

While manua mode is enabled with the auto/manua mode control relay (S2+1) set to on, S1+1 stores 0 through 100 read
from the manual mode output manipulated variable (S1+18).

While auto tuning (AT) isin progress, S1+1 stores O through 100 read from the AT output manipulated variable (S1+22).

S1+2 Operating Status

The data register designated by S1+2 stores the operating or error status of the PID instruction.

Status codes 1X through 6X contain the time elapsed after starting auto tuning or PID action. X changes from O through 9
in 10-minute increments to represent 0 through 90 minutes. The time code remains 9 after 90 minutes has elapsed. When
the operation mode (S1+3) isset to 1 (AT+PID), the time code is reset to O at the transition from AT to PID.

Status codes 100 and above indicate an error, stopping the auto tuning or PID action. When these errors occur, a user pro-
gram execution error will result, turning on the ERR LED and special internal relay M8004 (user program execution
error). To continue operation, enter correct parameters and turn on the start input for the PID instruction.

Status Code Description Operation
1X AT in progress .
AT is normal.
2X AT completed
5X PID action in progress
6X PID set point (S3) is reached. Status code changes from 5X to 6X once the PID set point is | PID action is normal.
reached.
100 The operation mode (S1+3) is set to a value over 2.
101 The linear conversion (S1+4) is set to a value over 1.
102 When the linear conversion is enabled (S1+4 to 1), the linear conversion maximum value

(S1+5) and the linear conversion minimum value (S1+6) are set to the same value.
The output manipulated variable upper limit (S1+16) is set to a value smaller than the out-

103 put manipulated variable lower limit (S1+17).
When the linear conversion is enabled (S1+4 set to 1), the AT set point (S1+21) is setto a | PID action or AT is
104 value larger than the linear conversion maximum value (S1+5) or smaller than the linear con- | stopped because of
version minimum value (S1+6). incorrect parameter
105 When the linear conversion is disabled (S1+4 set to 0), the AT set point (S1+21) is settoa | Settings.

value larger than 4000.

When the linear conversion is enabled (S1+4 set to 1), the set point (S3) is set to a value
106 larger than the linear conversion maximum value (S1+5) or smaller than the linear conver-
sion minimum value (S1+6).

When the linear conversion is disabled (S1+4 set to 0), the set point (S3) is set to a value
larger than 4000.

The current control action (S2+0) differs from that determined at the start of AT. To restart
AT, set correct parameters referring to the probable causes listed below:

= The manipulated variable (D1) or the control output (S2+6) is not outputted to the control
target correctly.

= The process variable is not stored to the operand designated by S4.

= The AT output manipulated variable (S1+22) is not set to a large value so that the process
variable (S4) can change sufficiently.

= A large disturbance occurred.

AT failed to complete normally because the process variable (S4) fluctuated excessively. To
201 restart AT, set the AT sampling period (S1+19) or the input filter coefficient (S1+11) to a
larger value.

107

200
AT is stopped because
of AT execution error.
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S1+3 Operation Mode

When the start input for the PID instruction is turned on, the CPU module checks the value stored in the data register des-
ignated by S1+3 and executes the sel ected operation. The selection cannot be changed while executing the PID instruction.

0: PID action
The PID action is executed according to the designated PID parameters such as proportional gain (S1+7), integral time
(S1+8), derivative time (S1+9), and control action (S2+0).

1. AT (auto tuning) + PID action
Auto tuning isfirst executed according to the designated AT parameters such as AT sampling period (S1+19), AT con-
trol period (S1+20), AT set point (S1+21), and AT output manipulated variable (S1+22). Asaresult of auto tuning, PID
parameters are determined such as proportional gain (S1+7), integral time (S1+8), derivative time (S1+9), and control
direction (S2+0), then PID action is executed according to the derived PID parameters.

2: AT (auto tuning)
Auto tuning is executed according to designated AT parametersto determine PID parameters such as proportional gain
(S1+7), integral time (S1+8), derivative time (S1+9), and control direction (S2+0); PID action is not executed.

S1+4 Linear Conversion

0: Disablelinear conversion
Linear conversion is not executed. When the linear conversion is disabled (S1+4 set to 0), the analog input data (O
through 4000) from the analog 1/0 module is stored to the process variable ($4), and the same value is stored to the
process variable (S1+0) without conversion.

1: Enablelinear conversion
Thelinear conversion function is useful for scaling the process variable to the actual measured value in engineering

units.

When the linear conversion is enabled (S1+4 set to 1), the analog input data (O through 4000) from the analog I/O mod-
uleislinear-converted, and the result is stored to the process variable (S1+0). When using the linear conversion, set
proper values to the linear conversion maximum value (S1+5) and linear conversion minimum value (S1+6) to specify
the linear conversion output range. When using the linear conversion function in atemperature control application,
temperature values can be used to designate the set point (S3), high alarm value (S1+14), low alarm value (S1+15), and
AT set point (S1+21), and also to read the process variable (S1+0).

Linear Conversion Result
Linear Conversion Maximum Value (S1+5)

Set point (S3), AT set point (S1+21), and process
variable (S1+0) must be within this range.

Linear Conversion Minimum Value (S1+6)

Analog Input Data

S1+5 Linear Conversion Maximum Value

When the linear conversion is enabled (S1+4 set to 1), set the linear conversion maximum value to the data register desig-
nated by S1+5. Valid values are —32768 through 32767, and the linear conversion maximum value must be larger than the
linear conversion minimum value (S1+6). Select an appropriate value for the linear conversion maximum value to repre-
sent the maximum value of the input signal to the analog I/0 module.

When the linear conversion is disabled (S1+4 set to 0), you don’'t have to set the linear conversion maximum value (S1+5).

S1+6 Linear Conversion Minimum Value

When the linear conversion is enabled (S1+4 set to 1), set the linear conversion minimum value to the data register desig-
nated by S1+6. Valid values are —32768 through 32767, and the linear conversion minimum value must be smaller than the
linear conversion maximum value (S1+5). Select an appropriate value for the linear conversion minimum value to repre-
sent the minimum value of theinput signal to the analog I/0 module.

When the linear conversion is disabled (S1+4 set to 0), you don’'t have to set the linear conversion minimum vaue (S1+6).
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Example:

When the transducer connected to the analog input module has an input range of —50°C through +199°C, set the following
values. The temperature values are multiplied by 10 to calculate the process variable.

Control mode (S1+4): 1 (enable linear conversion)
Linear conversion maximum value (S1+5): 1990 (199.0°C)
Linear conversion minimum value (S1+6): -500 (-50.0°C)

Process Variable after Conversion (S1+0)

Linear Conversion Maximum Value (S1+5): 1990 (199.0°C)

0

. . - 4000
Linear Conversion Minimum Value (S1+6): -500 (-50.0°C)

Digital Output from Analog Input Module

S1+7 Proportional Gain

The proportional gain is a parameter to determine the amount of proportional action in the proportional band.

When auto tuning is used by setting the operation mode (S1+3) to 1 (AT+PID) or 2 (AT), aproportional gain is determined
automatically and does not have to be specified by the user.

When auto tuning is not used by setting the operation mode (S1+3) to O (PID), set arequired value of 1 through 10000 to
specify aproportional gain of 0.01% through 100.00% to the data register designated by S1+7. When S1+7 stores O, the
proportional gain is set to 0.01%. When S1+7 stores a value larger than 10000, the proportional gain is set to 100.00%.

When the proportional gain is set to alarge value, the proportional band becomes small and the response becomes fast, but
overshoot and hunching will be caused. In contrast, when the proportional gain is set to a small value, overshoot and
hunching are suppressed, but response to disturbance will become slow.

While the PID action isin progress, the proportional gain value can be changed by the user.

S1+8 Integral Time

When only the proportional action is used, a certain amount of difference (offset) between the set point (S3) and the pro-
cess variable (S1+0) remains after the control target has reached a stable state. An integral action is needed to reduce the
offset to zero. The integral time is a parameter to determine the amount of integral action.

When auto tuning is used by setting the operation mode (S1+3) to 1 (AT+PID) or 2 (AT), an integral timeis determined
automatically and does not have to be specified by the user.

When auto tuning is not used by setting the operation mode (S1+3) to O (PID), set arequired value of 1 through 65535 to
specify an integral time of 0.1 sec through 6553.5 sec to the data register designated by S1+8. When S1+8 is set to O, the
integral action is disabled.

When the integral time is too short, the integral action becomes too large, resulting in hunching of along period. In con-
trast, when the integral timeistoo long, it takes along time before the process variable (S1+0) reaches the set point (S3).

While the PID action isin progress, the integral time value can be changed by the user.

S1+9 Derivative Time

The derivative action is afunction to adjust the process variable (S1+0) to the set point (S3) by increasing the manipul ated
variable (D1) when the set point (S3) is changed or when the difference between the process variable (S1+0) and the set
point (S3) isincreased due to disturbance. The derivative time is a parameter to determine the amount of derivative action.

When auto tuning is used by setting the operation mode (S1+3) to 1 (AT+PID) or 2 (AT), aderivative timeis determined
automatically and does not have to be specified by the user.

When auto tuning is not used by setting the operation mode (S1+3) to O (PID), set arequired value of 1 through 65535 to
specify aderivative time of 0.1 sec through 6553.5 sec to the data register designated by S1+9. When S1+9 is set to 0, the
derivative action is disabled.
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When the derivative time is set to alarge value, the derivative action becomes large. When the derivative action is too
large, hunching of a short period is caused.

While the PID action isin progress, the derivative time value can be changed by the user.

S1+10 Integral Start Coefficient

Theintegral start coefficient is a parameter to determine the point, in percent of the proportional term, where to start the
integral action. Normally, the data register designated by S1+10 (integral start coefficient) stores 0 to select an integral
start coefficient of 100% and the integral start coefficient disable control relay (S2+3) isturned off to enable integral start
coefficient. When the PID action is executed according to the PID parameters determined by auto tuning, proper control is
ensured with a moderate overshoot and no offset.

Itisalso possible to set arequired value of 1 through 100 to start the integral action at 1% through 100% to the data regis-
ter designated by S1+10. When S1+10 stores O or avalue larger than 100 (except for 200), the integral start coefficient is
set to 100%.

When 200 is set to S1+10, the integral action is enabled only while the process variable ($4) is within the proportional
band. When the process variable runs off the proportional band due to disturbance or changing of the set point, the integral
action is disabled, so that adjustment of the output manipulated variable (S1+1) isimproved with little overshoot and
undershoot.

To enable theintegral start coefficient, turn off theintegral start coefficient disable control relay (S2+3). When S2+3is
turned on, the integral start coefficient is disabled and the integral term takes effect at the start of the PID action.

When the integral term is enabled at the start of the PID action, alarge overshoot is caused. The overshoot can be sup-
pressed by delaying the execution of the integral action in coordination with the proportional term. The PID instruction is
designed to achieve proper control with a small or moderate overshoot when the integral start coefficient is set to 100%.
Overshoot is most suppressed when theintegral start coefficient is set to 1% and is|east suppressed when the integral start
coefficient is set to 100%. When the integral start coefficient istoo small, overshoot is eliminated but offset is caused.

S1+11 Input Filter Coefficient

Theinput filter has an effect to smooth out fluctuations of the process variable ($4). Set arequired value of 0 through 99 to
specify an input filter coefficient of 0% through 99% to the data register designated by S1+11. When S1+11 stores avaue
larger than 99, the input filter coefficient is set to 99%. The larger the coefficient, the larger the input filter effect.

Theinput filter is effective for reading a process variable (S4) such as temperature data when the value changes at each
sampling time. The input filter coefficient isin effect during auto tuning and PID action.
S1+12 Sampling Period

The sampling period determines the interval to execute the PID instruction. Set arequired value of 1 through 10000 to
specify a sampling period of 0.01 sec through 100.00 sec to the data register designated by S1+12. When S1+12 stores 0,
the sampling period is set to 0.01 sec. When S1+12 stores a value larger than 10000, the sampling period is set to 100.00
Sec.

When a sampling period is set to avalue smaller than the scan time, the PID instruction is executed every scan.

Example — Sampling period: 40 msec, Scan time: 80 msec (Sampling period < Scan time)

1 scan 1 scan 1 scan 1 scan 1 scan —>j<«—— 1 scan —>|
A
80 msec 80 msec 80 msec 80 msec 80 msec
PID PID PID PID PID PID
Executed Executed Executed Executed Executed Executed
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Example — Sampling period: 80 msec, Scan time: 60 msec (Sampling period > Scan time)

«— 1 scan 1 scan 1 scan 1 scan —»f=— 1 scan —»{<— 1 scan 1 scan 1 scan —»

A A A
60 msec 60 msec 60 msec 60 msec 60 msec 60 msec 60 msec

PID PID Not PID PID PID PID Not PID PID
Executed Executed Executed Executed Executed Executed Executed Executed

60 msec » (120 msec) (100 msec) 80 msec 60 msec » (120 msec) (100 msec)

40 msec 20 msec 0 msec 40 msec 20 msec

S1+13 Control Period

The control period determines the duration of the ON/OFF cycle of the control output (S2+6) that is turned on and off
according to the output manipulated variable (S1+1) calculated by the PID action or derived from the manual mode output
manipulated variable (S1+18). Set arequired value of 1 through 500 to specify a control period of 0.1 sec through 50.0 sec
to the data register designated by S1+13. When S1+13 stores O, the control period is set to 0.1 sec. When S1+13issettoa
value larger than 500, the control period is set to 50.0 sec.

The ON pulse duration of the control output (S2+6) is determined by the product of the control period (S1+13) and the
output manipulated variable (S1+1).

Example — Control period: 5 sec (S1+13 is set to 50)

Output Manipulated Variable (S1+1) 80% 60% 50%
Control Output (S2+6) OFF ‘ ON (4 sec) OFF |  ON (3 sec) OFF | ON (2.5 sec) OFF
Control Period (S1+13) 5 sec 5 sec 5 sec

S1+14 High Alarm Value

The high alarm value is the upper limit of the process variable (S1+0) to generate an alarm. When the process variable is

higher than or equal to the high alarm value while the start input for the PID instruction is on, the high alarm output control
relay (S2+4) isturned on. When the process variable islower than the high alarm value, the high alarm output control relay
(S2+4) isturned off.

When the linear conversion is disabled (S1+4 set to 0), set arequired high alarm value of 0 through 4000 to the data regis-
ter designated by S1+14. When S1+14 stores avalue larger than 4000, the high alarm value is set to 4000.

When thelinear conversion is enabled (S1+4 set to 1), set arequired high alarm value of —32768 through 32767 to the data
register designated by S1+14. The high alarm value must be larger than or equal to the linear conversion minimum value
(S1+6) and must be smaller than or equal to the linear conversion maximum value (S1+5). If the high dlarm valueis set to
avalue smaller than the linear conversion minimum value (S1+6), the linear conversion minimum value will become the
high alarm value. If the high alarm value is set to avalue larger than the linear conversion maximum value (S1+5), the lin-
ear conversion maximum value will become the high alarm value.

S1+15 Low Alarm Value

Thelow alarm value is the lower limit of the process variable (S1+0) to generate an alarm. When the process variable is
lower than or equal to the low alarm value while the start input for the PID instruction is on, the low alarm output control
relay (S2+5) isturned on. When the process variableis higher than the low alarm value, the low alarm output control relay
(S2+5) isturned off.

When thelinear conversionisdisabled (S1+4 set to 0), set arequired low alarm value of 0 through 4000 to the data register
designated by S1+15. When S1+15 stores a value larger than 4000, the low alarm valueis set to 4000.

When the linear conversion is enabled (S1+4 set to 1), set arequired low alarm value of —32768 through 32767 to the data
register designated by S1+15. The low aarm value must be larger than or equal to the linear conversion minimum value
(S1+6) and must be smaller than or equal to the linear conversion maximum value (S1+5). If the low alarm value is set to
avalue smaller than the linear conversion minimum value (S1+6), the linear conversion minimum value will become the
low alarm value. If thelow alarm value is set to avalue larger than the linear conversion maximum value (S1+5), the linear
conversion maximum value will become the low alarm value.

IIEI: OPENNET CONTROLLER USER’S MANUAL 20-7



20: PID INSTRUCTION

S1+16 Output Manipulated Variable Upper Limit

The value contained in the data register designated by S1+16 specifies the upper limit of the output manipulated variable
(S1+1) in two ways: direct and proportional.

S1+16 Value O through 100

When S1+16 contains a value 0 through 100, the value directly determines the upper limit of the output manipulated vari-
able (S1+1). If the manipulated variable (D1) is greater than or equal to the upper limit value (S1+1), the upper limit value
is outputted to the output manipulated variable (S1+1). Set arequired value of O through 100 for the output manipul ated
variable upper limit to the data register designated by S1+16. When S1+16 stores a value larger than 100 (except 10001
through 10099), the output manipulated variable upper limit (S1+16) is set to 100. The output manipulated variable upper
limit (S1+16) must be larger than the output manipulated variable lower limit (S1+17).

To enable the manipulated variable upper limit, turn on the output manipulated variable limit enable control relay (S2+2).
When S2+2 isturned off, the output manipulated variable upper limit (S1+16) has no effect.

S1+16 Value 10001 through 10099 (disables Output Manipulated Variable Lower Limit S1+17)

When S1+16 contains avalue 10001 through 10099, the value minus 10000 determines theratio of the output manipulated
variable (S1+1) in proportion to the manipulated variable (D1) of 0 through 100. The output manipulated variable (S1+1)
can be calculated by the following equation:

Output manipulated variable (S1+1) = Manipulated variable (D1) x (N — 10000)
where N is the value stored in the output manipulated variable upper limit (S1+16), 10001 through 10099.

If the manipulated variable (D1) is greater than or equal to 100, 100 multiplied by (N — 10000) is outputted to the output
manipulated variable (S1+1). If D1 islessthan or equal to O, 0 is outputted to S1+1.

To enable the manipulated variable upper limit, turn on the output manipulated variable limit enable control relay (S2+2).
When S2+2 is turned off, the output manipulated variable upper limit (S1+16) has no effect.

When S1+16 is set to a value 10001 through 10099, the output manipulated variable lower limit (S1+17) is disabled.

S1+17 Output Manipulated Variable Lower Limit

The value contained in the data register designated by S1+17 specifies the lower limit of the output manipulated variable
(S1+1). Set arequired value of 0 through 100 for the output manipulated variable lower limit to the data register desig-
nated by S1+17. When S1+17 stores avalue larger than 100, the output manipulated variable lower limit is set to 100. The
output manipulated variable lower limit (S1+17) must be smaller than the output manipulated variable upper limit
(S1+16).

To enable the output manipulated variable lower limit, turn on the output manipulated variable limit enable control relay
(S2+2), and set the output manipul ated variable upper limit (S1+16) to avalue other than 10001 through 10099. When the
manipulated variable (D1) is smaller than or equal to the specified lower limit, the lower limit value is outputted to the out-
put manipulated variable (S1+1).

When the output manipulated variable limit enable control relay (S2+2) is turned off, the output manipulated variable
lower limit (S1+17) has no effect.

S1+18 Manual Mode Output Manipulated Variable

The manual mode output manipul ated variabl e specifies the output manipulated variable (0 through 100) for manual mode.
Set arequired value of 0 through 100 for the manua mode output manipulated variable to the data register designated by
S1+18. When S1+18 stores a value larger than 100, the manua mode output manipulated variable is set to 100.

To enable the manua mode, turn on the auto/manual mode control relay (S2+1). While in manual mode, the PID action is
disabled. The specified value of the manua mode output manipulated variable (S1+18) is outputted to the output manipu-
lated variable (S1+1), and the control output (S2+6) is turned on and off according to the control period (S1+13) and the
manual mode output manipulated variable (S1+18).

S1+19 AT Sampling Period

The AT sampling period determines the interval of sampling during auto tuning. When using auto tuning, set a required
value of 1 through 10000 to specify an AT sampling period of 0.01 sec through 100.00 sec to the data register designated
by S1+19. When S1+19 stores 0, the AT sampling period is set to 0.01 sec. When S1+19 stores a value larger than 10000,
the AT sampling period is set to 100.00 sec.
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Set the AT sampling period to along value to make sure that the current process variable is smaller than or equal to the pre-
vious process variable during direct control action (S2+0 ison) or that the current process variableislarger than or equal to
the previous process variable during reverse control action (S2+0 is off).

S1+20 AT Control Period

The AT control period determines the duration of the ON/OFF cycle of the control output (S2+6) during auto tuning. For
operation of the control output, see Control Period on page 20-7.

When using auto tuning, set arequired value of 1 through 500 to specify an AT control period of 0.1 sec through 50.0 sec
to the data register designated by S1+20. When S1+20 stores 0, the AT control period is set to 0.1 sec. When S1+20 stores
avalue larger than 500, the AT control period is set to 50.0 sec.

S1+21 AT Set Point

While auto tuning is executed, the AT output manipul ated variable (S1+22) is outputted to the output manipulated variable
(S1+1) until the process variable (S1+0) reaches the AT set point (S1+21). When the process variable (S1+0) reaches the
AT set point (S1+21), auto tuning is complete and the output manipulated variable (S1+1) is reduced to zero. When PID
action is selected with operation mode (S1+3) set to 1 (AT+PID), the PID action follows immediately.

When the linear conversion is disabled (S1+4 set to 0), set arequired AT set point of O through 4000 to the data register
designated by S1+21. When S1+21 stores a value larger than 4000, the AT set point is set to 4000.

When the linear conversion is enabled (S1+4 set to 1), set arequired AT set point of —32768 through 32767 to the data reg-
ister designated by S1+21. The AT set point must be larger than or equal to the linear conversion minimum value (S1+6)
and must be smaller than or equal to the linear conversion maximum value (S1+5).

In the direct control action (see page 20-10), set the AT set point (S1+21) to a value sufficiently smaller than the process
variable ($4) at the start of the auto tuning. In the reverse control action, set the AT set point (S1+21) to avalue sufficiently
larger than the process variable ($4) at the start of the auto tuning.

S1+22 AT Output Manipulated Variable

The AT output manipulated variabl e specifies the amount of the output manipulated variable (0 through 100) during auto
tuning. When using auto tuning, set arequired AT output manipulated variable of 0 through 100 to the data register desig-
nated by S1+22. When S1+22 stores a value larger than 100, the AT output manipulated variable is set to 100.

While auto tuning is executed, the specified value of the AT output manipulated variable (S1+22) is outputted to the output
manipulated variable (S1+1), and the control output (S2+6) is turned on and off according to the AT control period
(S1+20) and the AT output manipulated variable (S1+22). To keep the control output (S2+6) on during auto tuning, set 100
to S1+22.

Auto Tuning (AT)

When auto tuning is selected with the operation mode (S1+3) set to 1 (AT+PID) or 2 (AT), the auto tuning is executed
before starting PID control to determine PID parameters, such as proportional gain (S1+7), integral time (S1+8), derivative
time (S1+9), and control action (S2+0) automatically. The OpenNet Controller uses the step response method to execute
auto tuning. To enable auto tuning, set four parameters for auto tuning before executing the PID instruction, such as AT
sampling period (S1+19), AT control period (S1+20), AT set point (S1+21), and AT output manipulated variable (S1+22).

Step Response Method

The OpenNet Controller uses the step response method to execute
auto tuning and determine PID parameters such as proportional
gain (S1+7), integral time (S1+8), derivative time (S1+9), and con-
trol action (S2+0) automatically. The auto tuning isexecuted inthe AT Set Point (S1+21)
following steps:

Process Variable (S1+0) Maximum Slope

1. Calculate the maximum slope of the process variable (S1+0)
before the process variable reaches the AT set point (S1+21).

2. Calculate the dead time based on the derived maximum slope.

3. Based on the maximum slope and dead time, calculate the four Dead Time
PID parameters.
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Source Operand S2 (Control Relay)

Turn on or off appropriate outputs or internal relays starting with the operand designated by S2 before executing the PID
instruction as required. Operands S2+4 through S2+7 are for read only to reflect the PID and auto tuning statuses.

Operand Function Description R/W
$240 Control action ON:. Direct control actlon R/W
OFF: Reverse control action
ON: Manual mode
S2+1 Auto/manual mode OFF: Auto mode R/W
S242 Output manipulated ON: Enable output manipulated variable upper and lower limits (S1+16 and S1+17) R/W
variable limit enable OFF: Disable output manipulated variable upper and lower limits (S1+16 and S1+17)
S243 Integral start coefficient ON: Disable integral start coefficient (S1+10) R/W
disable OFF: Enable integral start coefficient (S1+10)
. ON: When process variable (S1+0) > high alarm value (S1+14)
S2+4 High alarm output OFF: When process variable (S1+0) < high alarm value (S1+14) R
ON: When process variable (S1+0) < low alarm value (S1+15)
+ .
S2+5 Low alarm output OFF: When process variable (S1+0) > low alarm value (S1+15) R
S2+6 Control output Goes on and off according to the AT parameters or PID calculation results
S2+7 AT complete output Goes on when AT is complete or failed, and remains on until reset

S2+0 Control Action

When auto tuning is executed with the operation mode (S1+3) set to 1 (AT+PID) or 2 (AT), the control action is deter-
mined automatically. When auto tuning resultsin adirect control action, the control action control relay designated by
S2+0 isturned on. When auto tuning resultsin areverse control action, the control action control relay designated by S2+0
isturned off. The PID action is executed according to the derived control action, which remainsin effect during the PID

action.
o . . Process Variable (S1+0)
When auto tuning is not executed with the operation mode

(S1+3) set to 0 (PID), turn on or off the control action control
relay (S2+0) to select adirect or reverse control action, respec-
tively, before executing the PID instruction. Direct Control Action

In the direct control action, the manipulated variable (D1) is

increased while the process variable (S1+0) is larger than the Set Point (S3)
set point (S3). Temperature control for cooling is executed in

the direct control action.

Time

. . . . Process Variable (S1+0
In the reverse control action, the manipulated variable (D1) is ( )

increased while the process variable (S1+0) is smaller than the
set point (S3). Temperature control for heating is executed in
the reverse control action.

Set Point (S3) |------------ ===

In either the direct or reverse control action, the manipul ated Reverse Control Action
variable (D1) isincreased while the difference between the
process variable (S1+0) and the set point (S3) increases.

Time

S2+1 Auto/Manual Mode

20-10 OPENNET CONTROLLER USER’S MANUAL

To select auto mode, turn off the auto/manual mode control relay designated by S2+1 before or after starting the PID
instruction. In auto mode, the PID action is executed and the manipulated variable (D1) stores the PID calculation result.
The control output (S2+6) is turned on and off according to the control period (S1+13) and the output manipulated vari-
able (S1+1).

To select manual mode, turn on the auto/manual mode control relay (S2+1). When using manual mode, set a required
value to the manual mode output manipul ated variable (S1+18) before enabling manual mode. In manua mode, the output
manipulated variable (S1+1) stores the manual mode output manipulated variable (S1+18), and the control output (S2+6)
isturned on and off according to the control period (S1+13) and the manual mode output manipulated variable (S1+18).

While auto tuning isin progress, manual mode cannot be enabled. Only after auto tuning is complete, auto or manual
mode can be enabled. Auto/manual mode can also be switched while executing the PID instruction.



20: PID INSTRUCTION

S2+2 Output Manipulated Variable Limit Enable

The output manipulated variable upper limit (S1+16) and the output manipulated variable lower limit (S1+17) are enabled
or disabled using the output manipulated variable limit enable control relay (S2+2).

To enable the output manipulated variable upper/lower limits, turn on S2+2.
To disable the output manipulated variable upper/lower limits, turn off S2+2.

S2+3 Integral Start Coefficient Disable
Theintegral start coefficient (S1+10) is enabled or disabled using the integral start coefficient disable control relay (S2+3).

To enable theintegral start coefficient (S1+10), turn off S2+3; the integral term is enabled as specified by the integral start
coefficient (S1+10).

To disable the integral start coefficient (S1+10), turn on S2+3; the integral term is enabled at the start of the PID action.

S2+4 High Alarm Output
When the process variable (S1+0) is higher than or equal to the high alarm value (S1+14) while the start input for the PID
instruction is on, the high alarm output control relay (S2+4) goes on. When S1+0 is lower than S1+14, S2+4 is off.

S2+5 Low Alarm Output
When the process variable (S1+0) is lower than or equal to the low alarm value (S1+15) while the start input for the PID
instruction is on, the low alarm output control relay (S2+5) goes on. When S1+0 is higher than S1+15, S2+5 is off.

S2+6 Control Output

During auto tuning in auto mode with the auto/manua mode control relay (S2+1) set to off, the control output (S2+6) is
turned on and off according to the AT control period (S1+20) and AT output manipulated variable (S1+22).

During PID action in auto mode with the auto/manual mode control relay (S2+1) set to off, the control output (S2+6) is
turned on and off according to the control period (S1+13) and the output manipulated variable (S1+1) calculated by the
PID action.

In manual mode with the auto/manual mode control relay (S2+1) set to on, the control output (S2+6) is turned on and off
according to the control period (S1+13) and the manual mode output manipulated variable (S1+18).

S2+7 AT Complete Output

The AT complete output control relay (S2+7) goes on when auto tuning is complete or failed, and remains on until reset.
Operating status codes are stored to the operating status control register (S1+2). See page 20-3.

IIEI: OPENNET CONTROLLER USER’S MANUAL 20-11
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Source Operand S3 (Set Point)
The PID action is executed to adjust the process variable (S1+0) to the set point (S3).

When the linear conversion is disabled (S1+4 set to 0), set arequired set point value of 0 through 4000 to the operand des-
ignated by S3. Valid operands are data register and constant.

When the linear conversion is enabled (S1+4 set to 1), designate a data register as operand S3 and set arequired set point
value of —32768 through 32767 to the data register designated by S3. Since the PID instruction uses the word data type,
negative constants cannot be entered directly to operand S3. Usethe MOV instruction with the integer (1) datatypeto store
anegative value to a data register. The set point value (S3) must be larger than or equal to the linear conversion minimum
value (S1+6) and smaller than or equal to the linear conversion maximum value (S1+5).

When an invalid value is designated as a set point, the PID action is stopped and an error code is stored to the data register
designated by S1+2. See Operating Status on page 20-3.

Source Operand S4 (Process Variable before Conversion)

The analog output from the transducer is inputted to the anal og input module, which converts the input data to a digital
value of 0 through 4000. The digital value is stored to alink register L 100 through L 705 depending on the mounting posi-
tion of the analog input module and the analog input channel connected to the transducer. Designate alink register as
source operand $4 to store the process variable.

For example, when the anal og input module is mounted in the first slot from the CPU module among all functional mod-
ules such as analog I/0 and OpenNet interface modules (not including digital 1/0 modules) and when the analog input is
connected to channel 0 of the analog input module, designate link register L 100 as source operand S4. When the analog
input module is mounted in the third slot and the anal og input is connected to channel 4, designate link register L304 as
source operand $4.

Link Register Allocation Numbers for Source Operand S4

- Analog Input Channel
Analog Input Module Position
0 1 2 3 4 5
Functional Module 1 L100 L101 L102 L103 L104 L105
Functional Module 2 L200 L201 L202 L203 L204 L205
Functional Module 3 L300 L301 L302 L303 L304 L305
Functional Module 4 L400 L401 L402 L403 L404 L405
Functional Module 5 L500 L501 L502 L503 L504 L505
Functional Module 6 L600 L601 L602 L603 L604 L605
Functional Module 7 L700 L701 L702 L703 L704 L705

When an analog input module is not used, a data register can also be designated by source operand $4 (process variable).
When designating a data register as S4, make sure that the S4 data takes a val ue between 0 and 4000. When $4 stores a
value larger than 4000, the process variable is set to 4000.

20-12 OPENNET CONTROLLER USER’S MANUAL
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Destination Operand D1 (Manipulated Variable)

The data register designated by destination operand D1 stores the manipulated variable of —32768 through 32767 calcu-
lated by the PID action. When the calculation result is less than —32768, D1 stores —32768. When the calculation result is
greater than 32767, D1 stores 32767. While the cal culation result is less than —32768 or greater than 32767, the PID action
still continues.

When the output manipulated variable limit is disabled (S2+2 set to off) whilethe PID actionisin progress, the data regis-
ter designated by S1+1 holds 0 through 100 of the manipulated variable (D1), omitting values less than 0 and greater than
100. The percent value in S1+1 determines the ON duration of the control output (S2+6) in proportion to the control
period (S1+13).

When the output manipulated variable limit is enabled (S2+2 set to on), the manipulated variable (D1) is stored to the out-
put manipulated variable (S1+1) according to the output manipul ated variable upper limit (S1+16) and the output manipu-
lated variable lower limit (S1+17) as summarized in the table bel ow.

While manual modeis enabled with the auto/manual mode control relay (S2+1) set to on, S1+1 stores 0 through 100 of the
manual mode output manipulated variable (S1+18), and D1 stores an indefinite value.

While auto tuning isin progress, S1+1 stores 0 through 100 of the AT output manipulated variable (S1+22), and D1 stores
an indefinite value.

Examples of Output Manipulated Variable Values

Output Manipulated Output Manipulated Output Manipulated Manioulated Variable Output Manipulated
Variable Limit Enable Variable Upper Limit Variable Lower Limit P (D1) Variable
(52+2) (S1+16) (S1+17) (S1+1)
>100 100
OFF (disabled) — — 1to 99 1to 99
<0 0
>50 50
50 25 26 to 49 26 to 49
<25 25
ON (enabled)
>100 50
10050 — 1t099 (1to99)x 0.5
<0 0

OPENNET CONTROLLER USER’S MANUAL

20-13



20: PID INSTRUCTION

Application Example
This application example demonstrates a PID control for a heater to keep the temperature at 200°C.

In this example, when the program is started, the PID instruction first executes auto tuning according to the designated AT
parameters, such asAT sampling period, AT control period, AT set point, and AT output manipulated variable, and also the
temperature data inputted to the analog input module. The control output remains on to keep the heater on until the tem-
perature reaches the AT set point of 150°C. Auto tuning determines PID parameters such as proportional gain, integral
time, derivative time, and control action.

When the temperature reaches 150°C, PID action starts to control the temperature to 200°C using the derived PID param-
eters. The heater isturned on and off according to the output manipulated variable calculated by the PID action. When the

heater temperature is higher than or equal to 250°C, an alarm light is turned on by the high alarm output.

The analog input module datais al'so monitored to force off the heater power switch.

Operand Settings

Operand Function Description A”O(C\Z[IISQ)NO'
S1+3 Operation mode AT (auto tuning) + PID action D3 (1)
S1+4 Linear conversion Enable linear conversion D4 (1)
S1+5 Linear conversion maximum value | 500°C D5 (5000)
S1+6 Linear conversion minimum value | -50°C D6 (-500)
S1+10 | Integral start coefficient 100% D10 (0)
S1+11 | Input filter coefficient 70% D11 (70)
S1+12 | Sampling period 500 msec D12 (50)
S1+13 | Control period 1 sec D13 (10)
S1+14 | High alarm value 250°C D14 (2500)
S1+19 | AT sampling period 1.5 sec D19 (150)
S1+20 | AT control period 3 sec D20 (30)
S1+21 | AT set point 150°C D21 (1500)
S1+22 | AT output manipulated variable 100% (Note) D22 (100)
S2+1 Auto/manual mode Auto mode M1 (OFF)
S2+2 g:;%ﬁg manipulated variable limit Disable output manipulated variable limits M2 (OFF)
S2+3 Integral start coefficient disable Enable integral start coefficient (S1+10) M3 (OFF)

. ON: When temperature > 250°C
S2+4 High alarm output OFF: When temgerature < 250°C M4
Remains on during auto tuning;
Goes on and off according to the control period
S2+6 Control output (S1+13) and output manigulated variablep(81+1) M6
during PID action
S3 Set point 200°C D100 (2000)
Analog input module is mounted at the first slot
4| prcess v
module; stores 0 through 4000
D1 Manipulated variable Stores PID calculation result (-32768 to 32767) D102
PID start input Starts to execute the PID instruction 10
Monitor input Start_s to monitor the analog input module data 11
for high alarm
Heater power switch Turned on and off by control output M6 QO
High alarm light Turned on and off by high alarm output M4 Q1

Note: The output manipulated variable during auto tuning is a constant value. In this example, the AT output manipulated
variable is set to the maximum value of 100 (100%), so the control output (S2+6) remains on during auto tuning.

20-14
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System Setup

Relay Output Module Analog Input Module

CPU Module FC3AR161 FC3A-AD1261
— T ] 7]
I |8 | Eecdes
0 i Y o B
e ¢ e |EFET-
1|4 ] 1[4
el | =le0 |5 [Eef
: = EE [Ell Transducer
m fz(c {|l=2] |E|7|c
NI Hlsc [[25] |Es|c -50° to 500°C
o Hlo|C (|28 C[efC
glc Lho|C ||i5]| |Elpo|C
~|c Chalc (|7 hilC
=|C Che|C ChelC
~|C —|s|C [ |ps(C
#C | g Cp4iC C1palC
IC [ g EHR) hs|C Fks|C
€10 o2 le|C Hhe|C
Fuse >|C Hp{c Hpr7|c
2|C ns|C —{ps|C
Rl el c|C GEE) Hhs|C FHholC
! i ' a[c Hkdc [T |H ioc ] Thermocouple
24V DC :_—L: . T} =
Output Q1 High Alarm Light @
; Heater
Output Q0  Heater Power Switch
o S 0000
—

Digital Output from Analog Input Module vs. Process Variable after Conversion

Process Variable after Conversion (S1+0)

Linear Conversion Maximum Value (S1+5): 5000 (500°C)

High Alarm Value (S1+14): 2500 (250°C)
Set Point (S3): 2000 (200°C)
AT Set Point (S1+21): 1500 (150°C)

0
Linear Conversion Minimum Value (S1+6): =500 (-50°C)

Temperature Control by Auto Tuning and PID Action

S

4000
Digital Output from Analog Input Module

Process Variable after Conversion (S1+0)

High Alarm Value (S1+14): 2500 (250°C)
Set Point (S3): 2000 (200°C)
AT Set Point (S1+21): 1500 (150°C)

Time
PID Action

OPENNET CONTROLLER USER’S MANUAL
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Ladder Program

The ladder diagram shown below describes an example of using the PID instruction. The user program must be modified
according to the application and simulation must be performed before actual operation.

- SOTU MOV(W) SL1- DLR REP | When input 10 istumed on, Oisstored to _27 dataregisters
10 0 DO 27 DO through D26 designated as control registers.
L MOV(W) Sﬁ - DDlS- REP 4 D3 (operation mode): 1 (AT+PID)
L[ MOV(W) Sﬁ - DDl v REP H D4 (linear conversion): 1 (enable linear conversion)
LIMOV() S1- D1- REP Y i i i : 0
5000 Db D5 (linear conversion maximum value): 5000 (500°C)
H MOV()) 85106 DD16_ REP D6 (linear conversion minimum value): —500 (-50°C)
H MOV(W) 5(1) - %11 5 REP H D10 (integral start coefficient): 0 (100%)
LI MOV(W) S1- D1- REP H D11 (inputfilter coefficient): 70 (70%)
70 D11
LI MOV(W) S1- D1- REP H D12 (sampling period): 50 (500 msec)
50 D12
LI MOV(W) S1- D1- REP | D13 (control period): 10 (1 sec)
10 D13
LI MOV(W) S1- Di- ReEp H D14 (highaarm value): 2500 (250°C)
2500 D14
L {mMov(w) s1- Di- Rep | D19 (AT sampling period): 150 (1.5 sec)
150 D19
L{Mov(w) S1- Di1- REP [ D20 (AT control period): 30 (3 sec)
30 D20
[ MOV(W) S1- D1- REP U D21 (AT set point): 1500 (150°C)
1500 D21
| [Movw) si- Di- Rep M D22 (AT output manipulated variable): 100 (100%)
100 D22
[ [MOvw) si- Di- Rep | D100 (set point): 2000 (200°C)
2000 D100
When input 10 isturned on, 3 internal relays M 1 through
'\(Al?— M3 designated as control relays are turned off.
M1 (auto/manual mode): Auto mode
I\(A'%_ M2 (output manipulated variable limit enable): Disable
M3 (integral start coefficient disable): Enable
®—
M3
Whileinput 10 is on, the PID instruction is executed.
—] PID S1 S2 S3 S4 D1 H )
10 DO MO D100 L100 D102 DO0-D26: control registers
MO-M7: control relays
i 4 O— D100: set point
M6 M4 Qo0 L 100: process variable
| (O— D102: manipulated variable
M4 _ Qt When internal relay M6 (control output) is turned on, out-
Continued on the next page. put QO (heater power switch) is turned on.
When interna relay M4 (high alarm output) is turned on,
output Q1 (high alarm light) is turned on.
20-16 OPENNET CONTROLLER USER’S MANUAL
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Ladder Program (continued)

L100 769 M10 When the temperature is hlgher than or equal to 250°C,
M10isturned on.

4000 x 250/1300 = 769.23

When M10 is on while monitor input 11 is on, QO (heater
power switch) isforced off and Q1 (high alarm light) is
forced on.

| CMP>=W) S1— 52— DL- REP While monitor input 11 is on, the temperature is monitored.
11

— — |

I
M10 11

20 5

Notes for Using the PID Instruction:
¢ Since the PID instruction reguires continuous operation, keep on the start input for the PID instruction.

o The high alarm output (S2+4) and the low alarm output (S2+5) work while the start input for the PID instruction is on.
These alarm outputs, however, do not work when a PID instruction execution error occurs (S1+2 stores 100 through 107)
due to data error in control data registers S1+0 through S1+26 or while the start input for the PID instruction is off. Pro-
vide a program to monitor the process variable (S4) separately.

o \When a PID execution error occurs (S1+2 stores 100 through 107) or when auto tuning is completed, the manipul ated
variable (D1) stores 0 and the control output (S2+6) turns off.

¢ Do not use the PID instruction in program branching instructions. LABEL, LIMP, LCAL, LRET, IMP, JEND, MCS, and
MCR. The PID instruction may not operate correctly in these instructions.

e The PID instruction, using the difference between the set point (S3) and process variable ($4) as input, calculates the
manipulated variable (D1) according to the PID parameters, such as proportiona gain (S1+7), integral time (S1+8), and
derivative time (S1+9). When the set point (S3) or process variable ($4) is changed due to disturbance, overshoot or
undershoot will be caused. Before putting the PID control into actual application, perform simulation tests by changing
the set point and process variable (disturbance) to anticipated values in the application.

e The PID parameters, such as proportional gain (S1+7), integral time (S1+8), and derivative time (S1+9), determined by
the auto tuning may not always be the optimum val ues depending on the actual application. To make sure of the best
results, adjust the parameters. Once the best PID parameters are determined, perform only the PID action in usual opera-
tion unless the control object is changed.

* When afeedback control is executed using the control output (S2+6), the optimum control may not be achieved depend-
ing on the controlled object. If thisisthe case, use of the manipulated variable (D1) in the feedback control is recom-
mended.
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Introduction
This chapter describes the data link communi cation function used to set up a distributed control system.

A datalink communication system consists of one master station and a maximum of 31 slave stations, each station com-
prising an OpenNet Controller CPU module and I/O modules. When the data link communication is enabled, the master
station has 20 dataregisters assigned for each slave station, and each slave station has 20 data registers for communication
with the master station. Using these data registers, the master station can send and receive data of 10 data registers to and
from each dave station. Any particular program is not required for sending or receiving data in the data link communica-
tion system.

When data of inputs, outputs, internal relays, timers, counters, or shift registers are moved to data registers using the move
instructions in the user program, these data can also be exchanged between the master and slave stations.

The MICRO®, MICRO3C, FA-3S series PLCs and HG2A series operator interfaces can also be connected to the data link
communication system.

Master Station Slave Station 1 Slave Station 2 Slave Station 31

oooo

oooo
O

oooo

HG Series
Operator

Interface

Communication
Selector
DIP Switch

Data Link Specifications

Electric Specifications Compliance with EIA-RS485
Baud Rate 19,200 or 38,400 bps
Start-stop synchronization
Start bit: 1
Synchronization Data bits: 7
Parity: Even
Stop bit: 1
Communication Cable Shielded twisted pair cable, core wire diameter 0.9 mm (0.035”) minimum

Maximum Cable Length 200m (656 feet) total
Maximum Slave Stations 31 slave stations

Refresh Mode Separate or simultaneous refresh

Transmit/Receive Data 0 through 10 words each for transmission and receiving per slave station
M8005-M8007: communication control and error

Special Internal Relay M8140-M8176: communication completion for each slave station
M8177: communication completion for all slave stations

Data Register D7000-D7619 for transmit/receive data

Special Data Register D8400-D8430 for communication error code
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Data Link System Setup

To set up adatalink system, connect the RS485 terminals A, B, and G on every OpenNet Controller CPU module using a
shielded twisted pair cable as shown below. Thetotal length of the cable for the datalink system can be extended up to 200

meters (656 feet).

Set communication selector
DIP switch 1 to ON at all
master and slave stations
to select the data link mode
for the RS485 port.

Master Station

v,

5 8 o
2_gaysy—0 O5H

[ T T
o N0 AvC+

%

OOOOOOO

Slave Station 1

v,

B
2_capsy—2 38R

°

A0 AT+

&

o

S I
2 sofsy % 38

o

o A0 Avct

GO

OOOOOOO

Slave Station 2

HG2A Series

Operator
Interface

Setting Communication Selector DIP Switch
The communication selector DIP switch is used to select the communication protocol for the RS485 and RS232C ports,
and also to select the device number for the CPU module used in adata link or computer link communication system.

When using the OpenNet Controllers in a data link system, set communication selector DIP switches 1 and 4 through 8.

Selecting Data Link Communication Mode
To select the data link communi cation mode, set communication selector DIP switch 1 to ON at master and slave stations.

Shielded twisted pair cable 200 meters (656 feet) maximum
Core wire diameter 0.9 mm (0.035") minimum

DIP Switch No.

Function

Setting

1

RS485 port communication mode

ON: Data link mode

OFF: Maintenance mode

Selecting Master and Slave Station Numbers

Set communication selector DIP switches 4 through 8 to assign master station 0 and slave station numbers 1 through 31.
The slave station numbers do not have to be consecutive.

. Master Slave Station Number
DIP Switch No.
0 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
4 OFF ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON
5 OFF OFF | ON | ON | OFF | OFF | ON | ON | OFF | OFF | ON | ON | OFF | OFF | ON | ON
6 OFF OFF | OFF | OFF | ON | ON | ON | ON | OFF | OFF | OFF | OFF | ON | ON | ON | ON
7 OFF OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | ON | ON | ON | ON | ON | ON | ON
8 OFF OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
. Slave Station Number
DIP Switch No.
16 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
4 OFF ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON
5 OFF OFF | ON | ON | OFF | OFF | ON | ON | OFF | OFF | ON | ON | OFF | OFF | ON | ON
6 OFF OFF | OFF | OFF | ON | ON | ON | ON | OFF | OFF | OFF | OFF | ON | ON | ON | ON
7 OFF OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | ON | ON | ON | ON | ON | ON | ON
8 ON ON [ ON | ON | ON | ON | ON | ON | ON | ON | ON | ON | ON | ON | ON | ON
21-2 OPENNET CONTROLLER USER’S MANUAL
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Data Register Allocation for Transmit/Receive Data

The master station has 20 data registers assigned for data communication with each slave station. Each slave station has 20
data registers assigned for data communication with the master station. When datais set in data registers at the master sta-
tion assigned for datalink communication, the datais sent to the corresponding data registers at a slave station. When data
isset in dataregisters at a dave station assigned for data link communication, the datais sent to the corresponding data

registers at the master station.

Master Station

Slave Slave
Station Data Register Transmit/Receive Data Station Data Register Transmit/Receive Data
Number Number
Slave 1 D7000-D7009 | Transmit data to slave 1 Slave 17 D7320-D7329 | Transmit data to slave 17
D7010-D7019 | Receive data from slave 1 D7330-D7339 | Receive data from slave 17
Slave 2 D7020-D7029 | Transmit data to slave 2 Slave 18 D7340-D7349 | Transmit data to slave 18
D7030-D7039 | Receive data from slave 2 D7350-D7359 | Receive data from slave 18
Slave 3 D7040-D7049 | Transmit data to slave 3 Slave 19 D7360-D7369 | Transmit data to slave 19
D7050-D7059 | Receive data from slave 3 D7370-D7379 | Receive data from slave 19
Slave 4 D7060-D7069 | Transmit data to slave 4 Slave 20 D7380-D7389 | Transmit data to slave 20
D7070-D7079 | Receive data from slave 4 D7390-D7399 | Receive data from slave 20
Slave 5 D7080-D7089 | Transmit data to slave 5 Slave 21 D7400-D7409 | Transmit data to slave 21
D7090-D7099 | Receive data from slave 5 D7410-D7419 | Receive data from slave 21
D7100-D7109 | Transmit data to slave 6 D7420-D7429 | Transmit data to slave 22
Slave 6 R Slave 22 .
D7110-D7119 | Receive data from slave 6 D7430-D7439 | Receive data from slave 22
Slave 7 D7120-D7129 | Transmit data to slave 7 Slave 23 D7440-D7449 | Transmit data to slave 23
D7130-D7139 | Receive data from slave 7 D7450-D7459 | Receive data from slave 23
Slave 8 D7140-D7149 | Transmit data to slave 8 Slave 24 D7460-D7469 | Transmit data to slave 24
D7150-D7159 | Receive data from slave 8 D7470-D7479 | Receive data from slave 24
D7160-D7169 | Transmit data to slave 9 D7480-D7489 | Transmit data to slave 25
Slave 9 R Slave 25 .
D7170-D7179 | Receive data from slave 9 D7490-D7499 | Receive data from slave 25
D7180-D7189 | Transmit data to slave 10 D7500-D7509 | Transmit data to slave 26
Slave 10 - Slave 26 -
D7190-D7199 | Receive data from slave 10 D7510-D7519 | Receive data from slave 26
D7200-D7209 | Transmit data to slave 11 D7520-D7529 | Transmit data to slave 27
Slave 11 - Slave 27 -
D7210-D7219 | Receive data from slave 11 D7530-D7539 | Receive data from slave 27
D7220-D7229 | Transmit data to slave 12 D7540-D7549 | Transmit data to slave 28
Slave 12 R Slave 28 .
D7230-D7239 | Receive data from slave 12 D7550-D7559 | Receive data from slave 28
D7240-D7249 | Transmit data to slave 13 D7560-D7569 | Transmit data to slave 29
Slave 13 - Slave 29 -
D7250-D7259 | Receive data from slave 13 D7570-D7579 | Receive data from slave 29
D7260-D7269 | Transmit data to slave 14 D7580-D7589 | Transmit data to slave 30
Slave 14 g Slave 30 :
D7270-D7279 | Receive data from slave 14 D7590-D7599 | Receive data from slave 30
D7280-D7289 | Transmit data to slave 15 D7600-D7609 | Transmit data to slave 31
Slave 15 R Slave 31 .
D7290-D7299 | Receive data from slave 15 D7610-D7619 | Receive data from slave 31
D7300-D7309 | Transmit data to slave 16
Slave 16 -
D7310-D7319 | Receive data from slave 16

If any slave stations are not connected, master station data registers which are assigned to the vacant slave stations can be
used as ordinary data registers.

Slave Station

Data

Data Register

Transmit/Receive Data

Slave Station Data

D7000-D7009

Transmit data to master station

D7010-D7019

Receive data from master station

Slave station data registers D7020 through D7619 can be used as ordinary data registers.
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Special Data Registers for Data Link Communication Error

In addition to data registers assigned for data communication, the master station has 31 special data registers and each

dave station has one special dataregister to store datalink communication error codes. If any communication error occurs
in the data link system, communication error codes are set to a corresponding data register for link communication error at
the master station and to data register D8400 at the slave station. For details of link communication error codes, see bel ow.

If acommunication error occurs in the data link communication system, the data is resent three times. If the error till
exists after three attempts, then the error code is set to the data registers for data link communication error. Since the error
code is not communicated between the master and slave stations, error codes must be cleared individualy.

Master Station

Sps;:;lstDearlta Data Link Communication Error Data Spsecg?lstDee:ta Data Link Communication Error Data
D8400 Slave station 1 communication error D8416 Slave station 17 communication error
D8401 Slave station 2 communication error D8417 Slave station 18 communication error
D8402 Slave station 3 communication error D8418 Slave station 19 communication error
D8403 Slave station 4 communication error D8419 Slave station 20 communication error
D8404 Slave station 5 communication error D8420 Slave station 21 communication error
D8405 Slave station 6 communication error D8421 Slave station 22 communication error
D8406 Slave station 7 communication error D8422 Slave station 23 communication error
D8407 Slave station 8 communication error D8423 Slave station 24 communication error
D8408 Slave station 9 communication error D8424 Slave station 25 communication error
D8409 Slave station 10 communication error D8425 Slave station 26 communication error
D8410 Slave station 11 communication error D8426 Slave station 27 communication error
D8411 Slave station 12 communication error D8427 Slave station 28 communication error
D8412 Slave station 13 communication error D8428 Slave station 29 communication error
D8413 Slave station 14 communication error D8429 Slave station 30 communication error
D8414 Slave station 15 communication error D8430 Slave station 31 communication error
D8415 Slave station 16 communication error — —

If any slave stations are not connected, master station data registers which are assigned to the vacant slave stations can be
used as ordinary data registers.

Slave Station

Special Data Register Data Link Communication Error Data
D8400 Slave station communication error

Note: Slave station data registers D8401 through D8430 can be used as ordinary data registers.

Data Link Communication Error Code

The datalink error code is stored in the special dataregister allocated to indicate acommunication error in the data link
system. When this error occurs, specia internal relay M8005 (data link communication error) is also turned on at both
master and slave stations. The detailed information of general errors can be viewed using WindLDR. Select Online > Mon-
itor, then select Online > PL C Status> Error Status: Details.

Error Code Error Details
1h Overrun error (data is received when the receive data registers are full)
2h Framing error (failure to detect start or stop bit)
4h Parity error (an error was found by the parity check)
8h Receive timeout (line disconnection)
10h BCC (block check character) error (disparity with data received up to BCC)
20h Retry cycle over (error occurred in all 3 trials of communication)
40h I/0 definition quantity error (discrepancy of transmit/receive station number or data quantity)

When more than one error is detected in the data link system, the total of error codes is indicated. For example, when
framing error (error code 2h) and BCC error (error code 10h) are found, error code 12 is stored.
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Data Link Communication between Master and Slave Stations

The master station has 10 data registers assigned to transmit data to a slave station and 10 data registers assigned to receive
data from a slave station. The quantity of data registers for datalink can be selected from 0 through 10 using WindLDR.

The following examples illustrate how datais exchanged between the master and slave stations when 2 or 10 dataregisters
are used for data link communication with each slave station.

Example 1: Transmit Data 2 Words and Receive Data 2 Words

Master Station

D8400

Communication Error

D7000 - D7001

Transmit Data

D7010 - D7011

Receive Data

D8401

Communication Error

D7020 - D7021

Transmit Data

D7030 - D7031

Receive Data

D8402

Communication Error

D7040 - D7041

Transmit Data

D7050 - D7051

Receive Data

D8403

Communication Error

D7060 - D7061

Transmit Data

D7070 - D7071

Receive Data

scece

scece

D8429

Communication Error

D7580 - D7581

Transmit Data

D7590 - D7591

Receive Data

D8430

Communication Error

D7600 - D7601

Transmit Data

D7610 - D7611

Receive Data

Slave Stations

D8400

Communication Error

D7000 - D7001

Transmit Data

D7010 - D7011

Receive Data

Slave Station 1

D8400

Communication Error

D7000 - D7001

Transmit Data

D7010 - D7011

Receive Data

Slave Station 2

D8400

Communication Error

D7000 - D7001

Transmit Data

D7010 - D7011

Receive Data

Slave Station 3

D8400

Communication Error

D7000 - D7001

Transmit Data

D7010 - D7011

Receive Data

Slave Station 4

scece

ecece

scece

D8400

Communication Error

D7000 - D7001

Transmit Data

D7010 - D7011

Receive Data

Slave Station 30

D8400

Communication Error

D7000 - D7001

DI D

Transmit Data

D7010 - D7011

Receive Data

Slave Station 31

Example 2: Transmit Data 10 Words and Receive Data 10 Words

Master Station

D8400

Communication Error

D7000 - D7009

Transmit Data

D7010-D7019

Receive Data

D8401

Communication Error

D7020 - D7029

Transmit Data

D7030 - D7039

Receive Data

D8402

Communication Error

D7040 - D7049

Transmit Data

D7050 - D7059

Receive Data

D8403

Communication Error

D7060 - D7069

Transmit Data

D7070 - D7079

Receive Data

eccce

eccee

D8429

Communication Error

D7580 - D7589

Transmit Data

D7590 - D7599

Receive Data

D8430

Communication Error

D7600 - D7609

Transmit Data

D7610 - D7619

Receive Data

Slave Stations

D8400

Communication Error

D7000 - D7009

Transmit Data

D7010-D7019

Receive Data

Slave Station 1

D8400

Communication Error

D7000 - D7009

Transmit Data

D7010-D7019

Receive Data

Slave Station 2

D8400

Communication Error

D7000 - D7009

Transmit Data

D7010-D7019

Receive Data

Slave Station 3

D8400

Communication Error

D7000 - D7009

Transmit Data

D7010-D7019

Receive Data

Slave Station 4

eccce

eccce

eccee

D8400

Communication Error

D7000 - D7009

Transmit Data

D7010 - D7019

Receive Data

Slave Station 30

D8400

Communication Error

D7000 - D7009

Transmit Data

SIS

D7010 - D7019

Receive Data

Slave Station 31
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Special Internal Relays for Data Link Communication
Specia internal relays M8005 through M8007 and M 8140 through M8177 are assigned for the data link communication.

M8005 Data Link Communication Error

When an error occurs during communication in the data link system, M8005 turns on. The M8005 status is maintained
when the error is cleared and remains on until M8005 is reset using WindLDR or until the CPU is turned off. The cause of
the data link communication error can be checked using Online > Monitor, followed by Online > PL C Status> Error
Status: Details. See page 21-4.

M8006 Data Link Communication Prohibit Flag (Master Station)

When M8006 at the master station isturned on in the datalink system, data link communication is stopped. When M8006
isturned off, datalink communication resumes. The M8006 status is maintained when the CPU is turned off and remains
on until M8006 is reset using WindLDR.

When M 8006 is on at the master station, M8007 is turned on at slave stations in the data link system.

M8007 Data Link Communication Initialize Flag (Master Station)
Data Link Communication Stop Flag (Slave Station)

M8007 has a different function at the master or slave station of the data link communication system.

Master station: Data link communication initialize flag

When M8007 at the master station isturned on during operation, the link configuration is checked to initialize the data link
system. When a slave station is powered up after the master station, turn M8007 on to initialize the data link system. After
adatalink system setup is changed, M8007 must also be turned on to ensure correct communication.

Slave station: Data link communication stop flag

When a slave station does not receive communication data from the master station for 10 seconds or more in the data link
system, M8007 turns on. When a slave station does not receive datain 10 seconds after initializing the data link system,
M8007 also turns on at the slave station. When the slave station receives correct communication data, M8007 turns off.

M8140-M8176 Slave Station Communication Completion Relay for Separate Refresh Mode

Specia internal relays M 8140 through M8176 are used to indicate the completion of data refresh when the datalink com-
munication is performed in the separate refresh mode. When data link communication with a slave station is complete, a
specia internal relay assigned for the slave station is turned on for one scan time at both the master and slave station.

Special Internal Relay Slave Station Number Special Internal Relay Slave Station Number
M8140 Slave Station 1 M8160 Slave Station 17
M8141 Slave Station 2 M8161 Slave Station 18
M8142 Slave Station 3 M8162 Slave Station 19
M8143 Slave Station 4 M8163 Slave Station 20
M8144 Slave Station 5 M8164 Slave Station 21
M8145 Slave Station 6 M8165 Slave Station 22
M8146 Slave Station 7 M8166 Slave Station 23
M8147 Slave Station 8 M8167 Slave Station 24
M8150 Slave Station 9 M8170 Slave Station 25
M8151 Slave Station 10 M8171 Slave Station 26
M8152 Slave Station 11 M8172 Slave Station 27
M8153 Slave Station 12 M8173 Slave Station 28
M8154 Slave Station 13 M8174 Slave Station 29
M8155 Slave Station 14 M8175 Slave Station 30
M8156 Slave Station 15 M8176 Slave Station 31
M8157 Slave Station 16 — —

M8177 All Slave Station Communication Completion Relay

When data link communication with all slave stations is complete in either separate or simultaneous refresh mode, special
internal relay M8177 at the master station is turned on for one scan time. M8177 at slave stations does not go on.
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Programming WindLDR

The Data Link page in the Function Area Settings must be programmed for the data link master station. Only when baud
rate of 38400 bpsis used, the baud rate must also be selected for slave stations on the Data Link page of WindLDR. Any
other settings are not needed for slave stations.

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller after
changing any of these settings.

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. Click the Comm Port tab and make sure that the check box to the left of Enable Communication Format Selection
for the Data Link Port (RS485) is unchecked. If the check box ison, click the check box to delete the check mark so
that you can proceed with the following procedures.

Mgt 1) | T/ Caols | Dain Link Dot Pt | Djpn Bii 2] 2|

s Lisk Poat [R5 835
Uncheck this box. —————— 1" Enslie Cimirm st Fiassat Geleotin
SR T [oerr Fupry

[T [ p———" iy grr— T
3. Select the Data Link tab.

Funtsnon | Kosp | Modis |0 | Flsaich Dot Lisk | 3] 5]
fialinah Dgsason. s Pl
7 Lopmstn fabesh [Daiait] |1:m.l|.| 'I - Baud Rate
* Semmallanerea et 19200 or 38400 bps
Dists Link Tisssmmit Fleosine: ats Qusniity Dafonds]
Slave Station Number [Glawn Gianen | Toasamdl | Faoevs < Transmit/Receive Data
1 through 31 ii === i||[n =f | ¥ Quantity (Words)
% |2 "-I . = Select the quantity of data
i -.:__ - ;I : =~ registers for transmit and
t -1 receive data per slave station:
0 through 10 words
# O o Caicl | | Detmdl M Bl
Enable Data Link Click the check box on the | eft to use the data link communication.
Refresh Operation Click the button for separate refresh (default) or simultaneous refresh. See page 21-8.
Baud Rate Select 19200 or 38400 bps.

When the data link system consists of only OpenNet Controllers and FA-3S serial
interface module PF3S-SIF4, select 38400 bps for faster communication.
When the datalink system includes the MICRO® or MICRO3C, select 19200 bps.

Data Link Transmit/Receive Data Quantity (Words)
Scroll the dave station number using the up and down buttons on the left. Select the
quantity of data registers used for transmit and receive data per slave station. The data
words can be selected from 0 through 10 words.
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Refresh Modes

In the datalink communication, the master station sends datato a dlave station and receives data from the dave station one
after another. After receiving data from slave stations, the master station stores the datainto data registers allocated to each
dave station. The process of updating datainto data registersis called refresh. The master station refreshes the received

datain two ways, separate refresh or simultaneous refresh mode. Differences of these two refresh modes are listed below:

Mode

Separate Refresh Mode

Simultaneous Refresh Mode

Master Station
Scan Time

Since the master station refreshes received
data at the END processing of the user pro-
gram, the scan time in the master station is
affected.

Since the master station uses an interrupt pro-
cessing to refresh received data while executing
the user program, the scan time in the master
station is not affected.

Transmit Frame

All data of fixed data lengths are transmitted
as selected in the Function Area Settings.

Only data that has been changed is transmitted.

Master Station
Refresh Timing

Data received from one slave station is
refreshed at each END processing.

Data received from all slave stations is
refreshed at the END processing after complet-
ing communication with all slave stations.

Applicable Master
Station

OpenNet Controller, MICRO3, MICRO3C

OpenNet Controller

Applicable Slave
Station

OpenNet Controller, MICRO3, MICRO3C

OpenNet Controller, MICRO3, MICRO3C

When the data link system contains the OpenNet Controller and MICRO3/MICRO3C, set the baud rate to 19200 bps and
transmit/receive data quantity to 2 wordsin the Function Area Settings for the OpenNet Controller to communicate with
MICRO3/MICRO3C stations.

When the MICRO3/MICRO3C is used as a dave station in the simultaneous refresh mode, the transmit frame from the mas-
ter station will be of afixed datalength. The OpenNet Controller master station in the simultaneous refresh mode automat-
ically checks if slave stations connected in the data link system are MICRO3/MICROSC or not.

Separate Refresh Mode Communication Sequence

The master station can communicate with only one slave station in one scan time. When a slave station receives a commu-
nication from the master station, the slave station returns data stored in data registers assigned for data link communica-
tion. When the maximum 31 dlave stations are connected, the master station requires 31 scans to communicate with all

slave stations.

Both master and slave stations refresh communication datain the END processing at each station. When datarefresh is
complete, communication completion specia internal relays M 8140 through M8176 (slave station communication com-
pletion relay) go on at the master and slave stations for one scan time after the data refresh.

When the master station completes communication with al slave stations, special internal relay M8177 (all slave station
communication completion relay) goes on at the master station.
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The communication sequence in the separate refresh mode is shown below:

1 scan time_
+—— END Processed
Master Station — — 4=

Slave 1 Slave 2 Slave 3
Refresh Refresh Refresh

Slave 1
Refresh

Slave 1 Comm.
Completion M8140 -

Master

i Slave 2 Comm.
Station Completion M8141 ‘I

XYYy

Slave 31 Comm.
Completion M8176 -

All Slave Comm. \ / I \ ‘
Completion M8177 -

_1scan U
Slave Slave Station 1

Station
1 END Processed
Slave 1 Comm.
Completion M8140 -
_ lscantime \ {
Slave Slave Station 2 } ; t \ /

Station
2 END Processed

Slave 2 Comm. r
Completion M8141

ceses
-

1 scan timg
Slave S| i
A ave Station 31 — — — -
Station
31 END Processed

Slave 31 Comm.
Completion M8176 -

|

Separate Refresh Time at Master Station for Communication with One Slave Station (Trf)

When the baud rate is set at 19200 bps, the master station requires the following time to refresh the transmit and receive
data for communication with one slave station.

Trf = 2.083 msec x (Transmit Words + Receive Words) + 3.125 msec + 1 scan time

Total Separate Refresh Time at Master Station for Communication with All Slave Stations (Trfn)

When the baud rate is set at 19200 bps, the master station requires the following time to refresh the transmit and receive
data for communication with all slave stations, that isthe total of refresh times.

Trfn = X Trf = ¥ {2.083 msec x (Transmit Words + Receive Words) + 3.125 msec + 1 scan time}

Example: Refresh Time in Separate Refresh Mode

When data link communication is performed with such parameters as transmit words 10, receive words 10, slave stations
8, average scan time 20 msec, and baud rate 19200 bps, then the total refresh time Trf8 for communication with all eight
slave stations in the separate refresh mode will be;

Trf8 = {2.083 msec x (10 + 10) + 3.125 msec + 20 msec} x 8 = 518.28 msec
When the baud rate is 38400 bps, the total refresh time will be:
Trf8 = 518.28 msec + 2 = 259.14 msec
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Simultaneous Refresh Mode Communication Sequence

Unlike the separate refresh mode, the master station performs data link communication using an interrupt processing dur-
ing normal scanning. When communication with all dave stations is complete, the master station refreshes all received

data simultaneously.

As with the separate refresh, when a dave station receives a communication from the master station, the slave station
returns data stored in data registers assigned for data link communication to the master station.

Data refresh at the master and slave stations is done in the END processing at the respective station.

When the master station completes data refresh, special internal relay M8177 (all dave station communication completion
relay) goes on at the master station. Special internal relays M8140 through M8176 (slave station communication comple-
tion relay) do not go on at the master and slave stations in the simultaneous refresh mode.

The communication sequence in the simultaneous refresh mode is shown below:

_lscan_
B END Processed

Simultaneous Refresh for
Slave Stations 1 through 31

Master Station

Slave Station 1

m

Slave Station 2

cecee
| —]

Slave Station 31

Master Station
Completion M8177

Simultaneous Refresh Time at Master Station for Communication with One Slave Station (Trf)

When no transmit/receive data has been changed during communication at 19200 bps, the master station reguires the fol-
lowing time to refresh data for communication with one slave station.

Trf = 3.125 msec

When N words of transmit/receive data have been changed during communication at 19200 bps:

Trf = 4.167 msec x (2 + N)

Total Simultaneous Refresh Time at Master Station for Communication with All Slave Stations (Trfn)

When the baud rate is set at 19200 bps, the master station requires the following time to refresh the transmit and receive
datafor communication with all slave stations, that is the total of refresh times.

Trin =% Trf =% 4.167 msec x (2 + N)

Example: Refresh Time in Simultaneous Refresh Mode

When data link communication is performed with such parameters as transmit words 10, receive words 10, slave stations
8, average scan time 20 msec, and baud rate 19200 bps, then the total refresh time Trf8 for communication with all eight
slave stations in the simultaneous refresh mode will be as follows:

When no transmit/receive data has been changed,
Trf8 = 3.125 msec x 8 = 25 msec

When one word of transmit data has been changed at al
Trf8 = {4.167 msec x (2 + 1)} x 8 = 100.0 msec

eight slave stations,

When 10 words of all transmit data have been changed at all eight Slave stations,

Trf8 = {4.167 msec x (2 + 10)} x 8 = 400.0 msec

When the baud rate is 38400 bps, Trf8 for al dave stationsis 400.0 + 2 = 200.0 msec
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Operating Procedure for Data Link System

To set up and use adatalink system, complete the following steps:

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. First determine the assignments for the master station and slave stations.
3. Connect the OpenNet Controller CPU modules at the master station and all slave stations asillustrated on page 21-2.

4. Set communication selector DIP switch 1 to ON at all master and slave stations to select the data link mode for the
R3485 port.

5. Set communication selector DIP switches 4 through 8 to select master station number 0 and slave station numbers 1
through 31 as many as required. The dave station numbers do not have to be consecutive.

6. Create user programs for the master and slave stations. Different programs are used for the master and slave stations.

7. Using WindLDR, enter settingsto Configure > Function Area Settings > Data L ink for the master station. Only when
abaud rate of 38400 bpsisused, enter the setting to the Data L ink page in WindLDR for the slave station. For program-
ming WindLDR, see page 21-7.

8. Power up all OpenNet Controller CPU modules at the same time, and download the user programs to the master and
slave stations.

9. Monitor the data registers used for data link at the master and slave stations.

Note: To enable data link communication, power up all OpenNet Controller modules at the same time, or power up slave sta-
tions first. If a slave station is powered up later than the master station, the master station does not recognize the slave sta-
tion. To make the master station recognize the slave station in this case, turn on special internal relay M8007 (data link
communication initialize flag) at the master station (see page 21-6), or in WindLDR select Online > Monitor, followed by
Online > PLC Status and click the Reset COMXx button.
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When the CPU is powered up, the CPU checks the settings of the communication selector DIP switch and enables the
selected communication mode and device number automatically. After changing the settings of the communication selec-
tor DIP switch while the CPU is powered up, press the communication enable button for more than 4 seconds until the
ERROR LED blinks once; then the new communication mode takes effect. You have to press the communication enable
button only when you change the communication mode while the CPU is powered up.

Do not power up the CPU while the communication enable button is depressed and do not press the button unlessit is nec-
essary.
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Data Link with Other Equipment (Separate Refresh Mode)

The datalink communication system can include IDEC’'s HG2A operator interfaces, MICRO3/MICRO3C micro programma-
ble controllers, and FA-3S programmable controllers using serial interface modules.

Data Link with HG2A Operator Interface

OpenNet Controller Settings

HG2A Settings

HG2A Settings

Transmit data: 2 words x 6
Receive data: 2 words x 6
Baud rate: 19200 bps

First slave station number: 1
(6 slave stations)

First slave station number: 7
(6 slave stations)

|

[

Master Station
0

HG2A#1

HG2A#2

Data Link with MICRO3/MICRO3C

OpenNet Controller Settings

MICRO? Settings

MICROSC Settings

Transmit data: 2 words
Receive data: 2 words
Baud rate: 19200 bps

Function selector switch: 1

Function selector switch: 2

Master Station

Slave Station 1

MICRO3

Slave Station 2

MICRO3C

Data Link with FA-3S High-performance CPU using Serial Interface Module PF3S-SIF4

OpenNet Controller Settings

PF3S-SIF4 Settings

PF3S-SIF4 Settings

Transmit data: 6 words
Receive data: 6 words
Baud rate: 19200 or 38400 bps

Data link slave station mode
Slave station number: 1

Data link slave station mode
Slave station number: 2

Master Station

0

D@

Slave Station 1

FA-3S
(CP12/13)

| NPr3s-siFa

Slave Station 2

FA-3S
(CP12/13)

| “pr3ssiFa
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Introduction

When the OpenNet Controller is connected to a computer, operating status and 1/O status can be monitored on the com-
puter, datain the CPU can be monitored or updated, and user programs can be downloaded and uploaded. The OpenNet
Controller can also be started or stopped from the computer. A maximum of 32 OpenNet Controller CPUs can be con-
nected to one computer in the 1:N computer link system.

This chapter describes the 1:N computer link system. For the 1:1 computer link system, see page 4-1.

Computer Link System Setup (1:N Computer Link System)

To set up a1:N communication computer link system, connect the RS232C/RS485 converter to the RS485 terminalsA, B,
and G on every OpenNet Controller CPU module using a shielded twisted pair cable as shown below. The total length of
the cable for the computer link system can be extended up to 200 meters (656 feet).

Connect the RS232C port on the computer to the RS232C/R$485 converter using the RS232C cable HD9Z-C52. The
RS232C cable has a D-sub 9-pin female connector for connection with a computer.

1st Unit

Nth Unit (N<32)

Set communication selector —
DIP switch 1 to OFF at all
OpenNet Controller stations
to select the maintenance

mode for the RS485 port.

a

1o
ISH

N0 NP2+ 2 by %

J

|==|
i [
Windows PC RS232C/RS485 Converter
FC2A_—MD1 :
RS232C Cable - >
HD9Z-C52 Shielded twisted pair cable 200 meters (656 feet) maximum
1.5m (4.92 feet) long Core wire diameter 0.9 mm (0.035") minimum

Setting Communication Selector DIP Switch

The communication selector DIP switch is used to select the communication protocol for the RS485 and RS232C ports,
and also to select the device number for the OpenNet Controller CPU module used in adatalink or computer link commu-
nication system. When using the OpenNet Controllers in a1:N computer link system, set communication selector DIP
switches 1 and 4 through 8.

When the CPU is powered up, the CPU checks the settings of the communication selector DIP switch and enables the
selected communication mode and device number automatically. After changing the settings of the communication selec-
tor DIP switch while the CPU is powered up, press the communication enable button for more than 4 seconds until the
ERROR LED blinks once; then the new communication mode takes effect. You have to press the communication enable
button only when you change the communication mode while the CPU is powered up.

Do not power up the CPU while the communication enable button is depressed and do not press the button unlessit is nec-
essary.

Selecting Maintenance Mode
To select the maintenance mode, set communication selector DIP switch 1 to OFF at all OpenNet Controller CPU modules
in the 1:N computer link network.

DIP Switch No. Function Setting
1 RS485 port communication mode ON: Data link mode OFF: Maintenance mode
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Selecting Device Numbers
Set communication selector DIP switches 4 through 8 to assign a unique device number of O through 31 to each CPU in
the computer link network. The device numbers do not have to be consecutive.

Device Number
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
4 OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON

DIP Switch No.

5 OFF | OFF | ON | ON | OFF | OFF | ON | ON | OFF | OFF | ON | ON | OFF | OFF | ON | ON
6 OFF | OFF | OFF | OFF | ON | ON | ON | ON | OFF | OFF | OFF | OFF | ON | ON | ON | ON
7 OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | ON | ON | ON | ON | ON | ON | ON
8 OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
. Device Number

DIP Switch No.

16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
4 OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON
OFF | OFF | ON | ON | OFF | OFF | ON | ON | OFF | OFF | ON | ON | OFF | OFF | ON | ON
OFF | OFF | OFF | OFF | ON | ON | ON | ON | OFF | OFF | OFF | OFF | ON | ON | ON | ON
OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | ON | ON | ON | ON | ON | ON | ON
ON | ON | ON | ON | ON | ON | ON | ON | ON | ON | ON | ON | ON | ON | ON | ON

e BN NN NE)]

Monitoring PLC Status

The following example describes the procedures to monitor the operating status of the OpenNet Controller assigned with
device number 12 in a1:N communication computer link system.

1. From the WindLDR menu bar, select Configure > Communication Settings. The Communication Settings dialog box
appears.

2. Under PLC Network Setting, click the 1:N button to select 1:N communication, and enter 12 to the Device No. field.
3. From the WindLDR menu bar, select Online > M onitor. The ladder diagram on the screen enters the monitor mode.

4. From the WindLDR menu bar, select Online > PL C Status. The OpenNet PLC Status dialog box appears.
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Enter 12 to select a device
number to communicate with.
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Introduction

This chapter describes the modem mode designed for communication between the OpenNet Controller and another Open-
Net Controller or any data terminal egquipment through telephone lines. Using the modem mode, the OpenNet Controller
caninitialize amodem, dial atelephone number, send an AT command, enable the answer mode to wait for an incoming
call, and disconnect the telephone line. All of these operations can be performed simply by turning on a start internal relay
dedicated to each operation.

A Caution *® The modem mode provides for a simple modem control function so that the OpenNet Controller
can initialize amodem, dial a destination telephone number, or answer an incoming call. The per-
formance of the modem communication using the modem mode depends on the modem functions
and telephone line situations. The modem mode does not prevent intrusion or malfunctions of
other systems. For practical applications, confirm the communication function using the actual
system setup and include safety provisions.

» While communicating through modems, the telephone line may be disconnected unexpectedly or
receive data errors may occur. Provisions against such errors must be included in the user program.

System Setup

To connect amodem to the RS232C port 1 or 2 on the OpenNet Controller, use the modem cable 1C (FC2A-KM1C). To
enable the modem mode, make the two settings described below:

1. Set communication selector DIP switch 2 or 3 to ON to select user communication mode for RS232C port 1 or 2,
respectively. (See page 2-2.) Both RS232C port 1 and 2 can be used for modem communication at the same time.

2. Enter 1to dataregister D8200 or D8300 (RS232C port communication mode selection) to enabl e the modem mode for
RS232C port 1 or 2, respectively. (See page 23-3.)

&l ] Communication Selector DIP Switch

° g ° Set DIP switch 2 or 3 to ON to select user communi-

g \% g| cation mode for RS232C port 1 or 2, respectively.

To RS232C Port

/ # To RS232C Port 2 5 Modem
g e = | @l [T § = }_» —] 0000
e - : Modem Cable 1C

= == i

To RS232C Port 1 FC2A-KM1C
3m (9.84 ft.) long

D-sub 25-pin
Male Connector

Mini DIN Connector Pinouts D-sub 25-pin Connector Pinouts
Description Pin Pin Description

Shield Cover - o 1 FG  Frame Ground
RTS  Request to Send 1 ] L 2 TXD Transmit Data
DTR Data Terminal Ready 2 3 RXD Receive Data
TXD  Transmit Data 3 4 RTS Request to Send
RXD  Receive Data 4 5 —_ -
DSR Data Set Ready 5 6 — -
SG Signal Ground 6 7 SG  Signal Ground
SG Signal Ground 7 8 DCD Data Carrier Detect
NC No Connection 8 VS o 20 | DTR Data Terminal Ready

é Caution ® Do not connect the NC (no connection) pin to any line; otherwise, the OpenNet Controller and
modem may be damaged.

o Modem cables for Apple Macintosh computers cannot be used for the OpenNet Controller.
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Applicable Modems

Any Hayes compatible modem can be used. Modems with a communications rate of 9600 bps or more between modems
are recommended. Use modems of the same make and model at both ends of the communication line.

Internal Relays for Modem Mode

When the modem mode is enabled, internal relays M8050 through M 8107 are allocated to special functions. M8050-
M8056 (RS232C port 1) and M8080-M 8086 (RS232C port 2) are used to send an AT command or disconnect the tele-
phone line. M8060-M8066 and M8070-M 8076 (RS232C port 1) and M8090-M 8096 and M8100-M 8106 (RS232C port 2)
turn on to indicate the results of the command. M8057, M8067, and M8077 (RS232C port 1) and M8087, M8097, and
M8107 (RS232C port 2) are used to indicate the status of the RS232C port.

All completion and failure internal relays are turned off at the first scan in the modem mode.

Start and Result Internal Relays for RS232C Port 1

Mode Command Start IR Completion IR Failure IR Data Registers
Initialization String M8050 M8060 M8070 D8245-D8269

Originate Mode ATZ M8051 M8061 M8071 —
Dialing M8052 M8062 M8072 D8270-D8299

Disconnect Mode Disconnect Line M8053 M8063 M8073 —
AT General Command Mode AT Command M8054 M8064 M8074 D8230-D8244
Answer Mode Initialization String M8055 M8065 M8075 D8245-D8269

ATZ M8056 M8066 M8076 —

Start and Result Internal Relays for RS232C Port 2

Mode Command Start IR Completion IR Failure IR Data Registers
Initialization String M8080 M8090 M8100 D8345-D8369

Originate Mode ATZ M8081 M8091 M8101 —
Dialing mM8082 M8092 mM8102 D8370-D8399

Disconnect Mode Disconnect Line M8083 M8093 M8103 —
AT General Command Mode AT Command M8084 M8094 M8104 D8330-D8344
Initialization String M8085 M8095 M8105 D8345-D8369

Answer Mode

ATZ M8086 M8096 M8106 —

When one of start internal relays M8050-M 8056 or M8080-M 8086 is turned on, a corresponding command is executed
once. To repeat the command, reset the start internal relay and turn the internal relay on again.

Completion or failure of acommand is determined as described below:

Completion:  The command is transmitted repeatedly as many as the retry cycles specified in data register D8209 or
D8309. When the command is completed successfully, the completion IR is turned on and the command
is not executed for the remaining cycles.

Failure: The command is transmitted repeatedly but failed in all trials as many asthe retry cycles specified in data
register D8209 or D8309.

Status Internal Relays for RS232C Port 1 and Port 2

Port 1 Port 2 Status Description

M8057 | M8087 AT Command ON:_ AT command is in e>_<ecut|on (_start IR is o_n) _ _
Execution OFF: AT command is not in execution (completion or failure IR is on) (Note)
Operational ON: Command mode

M8067 | M8097 State OFF: On-line mode
Line ON: Telephone line connected

M8077 | M8107 Connection OFF: Telephone line disconnected

Note: While M8057/M8087 (AT command execution) is on, the OpenNet Controller cannot send and receive communica-
tion.
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Data Registers for Modem Mode

When the modem mode is enabled, data registers D8200 through D8399 are all ocated to special functions. At the first scan
in the modem mode, D8209/D8309 and D8210/D8310 store the default values, then D8245-D8269 and D8345-D8369
store an initialization string depending on the value in D8201/D8301, respectively.

Port 1

Port 2

Stored Data

Description

D8200

D8300

RS232C Port
Communication
Mode Selection

Communication mode for RS232C port 1 or 2 is selected.

O (other than 1): User communication mode
1 Modem mode

Enter 1 to D8200/D8300 to enable the modem mode after
setting DIP switch 2 or 3 to ON. When 1 is stored to D8200/
D8300, the modem mode is initialized at the next END pro-
cessing.

D8201

D8301

Modem
Initialization String
Selection

Depending on the value stored in D8201/D8301, a modem
initialization string is stored to D8245-D8269 or D8345-
D8369. When D8201/D8301 value is changed, a correspond-
ing initialization string is stored. See page 23-4.

Valid values: O to 5, 10 to 15, 20 to 25

When D8201/D8301 stores any value other than above, the
initialization string for value O is stored.

D8203

D8303

On-line Mode
Protocol Selection

The D8203/D8303 value selects the protocol for the RS232C
port after telephone line is connected.

0 (other than 1): Maintenance protocol
1 User protocol

D8209

D8309

Retry Cycles
(default = 3)

The D8209/D8309 value selects how many retries will be
made until the operation initiated by a start internal relay
M8050-M8056 or M8080-M8086 is completed. (See Note.)

0: No retry
1-65535: Executes a specified number of retries

D8210

D8310

Retry Interval
(default = 90 sec)

The D8210/D8310 value specifies the interval to start a retry
of dialing when a dialing fails with the retry cycles set to a
value more than 1. (Other start commands are repeated con-
tinuously as many as the retry cycles.) (See Note.)

0 to 65535 (seconds)

If a telephone line is not connected within the retry interval,
the OpenNet Controller starts a retry. Consequently, if the

retry interval is set to a too small value, the telephone line can
not be connected correctly.

Valid value:

D8211

D8311

Modem Mode
Status

Modem mode status is stored (see page 23-8). When not in
the modem mode, D8211/D8311 stores 0.

D8215-D8229

D8315-D8329

AT Command
Result Code

AT command result codes returned from modem are stored.
When the result code exceeds 30 bytes, first 30 bytes are
stored.

D8230-D8244

D8330-D8344

AT Command
String

AT command string for the AT general command mode is
stored. Enter an AT command string to these data registers to
send by turning on M8054/M8084 (AT command start internal
relay). “AT” and LF (OAh) are appended automatically.

D8245-D8269

D8345-D8369

Initialization String

Initialization string for the originate and answer modes is
stored depending on the D8201/D8301 value.

To change the initialization string, enter a new value without
changing the value of D8201/D8301. The new value is sent by
turning on M8050/M8080 or M8055/M8085. “AT” and LF
(OAh) are appended automatically.

D8270-D8299

D8370-D8399

Telephone Number

Telephone number for dialing in the originate mode is stored.
“ATD” and LF (OAh) are appended automatically.

Note: To change the D8209/D8309 or D8210/D8310 value, enter a new value in the next scan after entering 1 to D8200/

D8300.
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Originate Mode

The originate mode is used to send an initialization string to the modem, issue the ATZ command to reset the modem, and
dial the telephone number. To execute a command, turn on one of start internal relays M8050-M 8052 (RS232C port 1) or
M8080-M 8082 (RS232C port 2). If two or more start internal relays are turned on simultaneously, an error will result and
error code 61 is stored in modem mode status data register D8211/D8311 (see page 23-8). When a start internal relay is
turned on, a corresponding sequence of commands is executed once as described below. When the start command fails, the
same command is repeated as many as the retry cycles specified by D8209/D8309.

M 8050/M 8080: Send an initialization string, send the ATZ command, and dial the telephone number
M8051/M 8081: Send the ATZ command and dial the telephone number
M 8052/M 8082: Dial the telephone number

Initialization String in Originate Mode
When the modem mode is enabled as described on page 23-1 and the OpenNet Controller is started to run, an initialization
string is stored to data registers D8245-D8269 (RS232C port 1) or D8345-D8369 (RS232C port 2) at the END processing
of thefirst scan, depending on the value stored in data register D8201/D8301 (modem initialization string selection). To
send the initialization string from the OpenNet Controller to the modem, turn M8050/M 8080 on; then the ATZ command
isissued and the telephone number is dialed successively.

When the D8200/D8300 value is changed to 1 to enable modem mode or when the D8201/D8301 value is changed, an ini-
tialization string is stored to D8245-D8269 or D8345-D8369, depending on the value stored in D8201/D8301.

Modem Initialization String

D8201/D8301 Value Initialization String (D8245-D8269 or D8345-D8369) Applicable Modem
0 ATEOQOV1&D2&C1\VOX4\Q3\JO\AO&M5\N2S0=2&W AIWA (33.6 Kbps or less)
1 ATEOQOV1&D2&CI1\VOX4\Q2\JO\AO&MS5\N2S0=2&W OMRON
2 ATEOQOV1&D2&C1\VOX4\Q3\AO&M5\N2S0=2&W AIWA (56 Kbps)
3 ATEOQOV1&D2&C1&A0X4&H1&I0&B1&M5S0=2&W OMRON (56 Kbps)
4 ATEOQOV1&D2&CI1\VOX4&K3\AO\N3S0=2&W Sun Corporation, Micro Research
5 ATEOQOV1&D2&C1\VOX4&K3\A0\N3S0=2&WO0 Seiko Instruments
10 ATEOQOV1&D2&C1\VOX3\Q3\JO\AO&M5\N2S0=2&W
11 ATEOQOV1&D2&C1\VOX3\Q2\JO\AO&M5\N2S0=2&W
12 ATEOQOV1&D2&C1\VOX3\Q3\AO&M5\N2S0=2&W
13 ATEOQOV1&D2&C1&A0X3&H1&I0&B1&M5S0=2&W
14 ATEOQOV1&D2&C1\VOX3&K3\AO\N3S0=2&W
15 ATEOQOV1&D2&C1\VOX3&K3\A0\N3S0=2&WO0
20 ATEOQOV1&D2&C1\VOXO0\Q3\JO\AO&MS5\N2S0=2&W
21 ATEOQOV1&D2&C1\VOXO0\Q2\JO\AO&MS5\N2S0=2&W
22 ATEOQOV1&D2&C1\VOXO\Q3\AO&M5\N2S0=2&W
23 ATEOQOV1&D2&C1&A0X0&H1&10&B1&M5S0=2&W
24 ATEOQOV1&D2&C1\VOX0&K3\AO\N3S0=2&W
25 ATEOQOV1&D2&C1\VOX0&K3\AO\N3S0=2&WO0

Default Initialization String: ATEOQOV 1& D2& C1\VOX 4\Q3\JO\A0& M5\N2S0=2& W/[CR][F]

When D8201/D8301 (modem initialization string selection) stores 0, the default initialization string shown aboveis stored
to data registers D8245-D8269 or D8345-D8369. AT and | LF | are appended at the beginning and end of the initialization
string automatically by the system program and are not stored in data registers.

DR 8245 8246 8247 8248 8249 8250 8251 8252 8253 8254 8255 8256 8257 8258 8259 8260 8261 8262 8263 8264
DR 8345 8346 8347 8348 8349 8350 8351 8352 8353 8354 8355 8356 8357 8358 8359 8360 8361 8362 8363 8364

AT |EO [Qo|Vv1 |&D|2& [c1|\v [ox |4\ [Q3]\J [0\ A0 [am]|5\ [N2 | S0 | =2 [&w |oboo| [iF]

Thisinitialization string is used for AIWA’s modems. Depending on your modem and telephone line, the initialization
string may have to be modified. To select another initialization string from the table above, set another value to dataregis-
ter D8201/D8301 (modem initialization string selection).
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More changes can a so be made by entering required values to data registers D8245-D8269 or D8345-D8369. Store two
charactersin one data register; the first character at the upper byte and the second character at the lower byte in the data
register. AT and | LF| need not be stored in data registers. Use the MACRO instruction on WindLDR to set theinitialization
string characters and ASCII value ODh for |CR| at the end. Program the MACRO to replace the default values in D8245-
D8269 or D8345-D8369 stored in the first scan and execute the MACRO in a subseguent scan. For essential commands
which must beincluded in theinitialization string, see page 23-9. After the new values are stored, do not change the values
stored in D8201/D8301 (modem initialization string selection). Turn on M8050/M 8080 to send the new initialization
string to the modem.

When the initialization string has been sent successfully, internal relay M8060/M 8090 is turned on. If the initialization
string fails, internal relay M8070/M8100 is turned on. When the subsequent commands of ATZ and dialing are also com-
pleted successfully, M8061/M 8091 and M8062/M 8092 will aso be turned on.

The default initialization string or the modified initialization string stored in D8245-D8269 or D8345-D8369 is also used
for theinitialization in the answer mode.

ATZ (Resetting the Modem) in Originate Mode
The default initialization string specifies to be stored in the non-volatile memory of the modem, using the & W command.
Theinitialization string is restored when the modem is powered up or when the ATZ command isissued. The OpenNet
Controller sends the ATZ command to the modem, following the initialization string when M8050/M 8080 is turned on.
The ATZ command can also be issued separately by turning M8051/M 8081 on, followed by the dial command to be exe-
cuted automatically.

ATZ Command: ATZ[CR][LF]

When the ATZ command has been completed successfully, internal relay M8061/M8091 is turned on. If the ATZ com-
mand fails, internal relay M8071/M8101 is turned on. When the subsequent dialing is aso completed successfully,
M8062/M8092 will also be turned on.

If theinitialization string has been stored in the non-volatile memory of the modem, M8050/M 8080 may be skipped. Start
with M8051/M808L1 to send the ATZ command.

Dialing the Telephone Number
When the modem mode is enabled, data registers D8270-D8299 or D8370-D8399 are allocated to the telephone number.
Before turning on one of the start internal relays M8050-M 8052 or M8080-M 8082 for the originate mode, store the tele-
phone number in data registers starting with D8270/D8370. One data register stores two characters: the first character at
the upper byte and the second character at the lower byte in the data register. Since 30 data registers are allocated to the
telephone number, up to 60 characters can be stored, as many as the modem capacity allows. Use the MACRO instruction
on WindLDR to set the telephone number and execute the MACRO instruction before turning on start internal relays
M8050-M 8052 or M8080-M8082.

Example of Dial Command: ATDT123[cR][LF]

ATD and [LF | are appended at the beginning and end of the dial command automatically by the system program and need
not be stored in data registers. To program the telephone number of the example above, store character T for touch-tone
phone or P for pulse or rotary phone, followed by the telephone number and ASCII value ODh for |CR| to data registers start-
ing with D8270.

D8270
D8271
D8272

54h =“T” 31h=*1"
32h=%2” 33h=“3"
0Dh = All characters subsequent to are ignored.

As described above, when start internal relay M8050/M 8080 is turned on, the initialization string is sent, followed by the
ATZ command and the dial command. When start internal relay M8051/M808L1 is turned on, the ATZ command is sent,
followed by the dial command. The dial command can also be sent separately by turning on start internal relay M8052/
M8082.

If retry cycles are set to data register D8209/D8309, the dial command is repeated at retry intervals specified by D8210/
D8310 (default 90 seconds) as many as the specified retry cycles (default 3 cycles) until the telephone line is connected.
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When the dial command has been completed successfully, internal relay M8062/M 8092 is turned on. If the dial command
fals, internal relay M8072/M8102 is turned on.

The dial command is determined successful when the DCD signal is turned on.

Note: When the OpenNet Controller is powered down while the telephone line is connected, the telephone line is discon-
nected because the DTR signal is turned off. This method should not be used for disconnecting the telephone line. Always
use M8053/M8083 to disconnect the telephone line as described below.

RS232C Port Communication Protocol

Before the telephone line is connected in the modem mode after power up, the RS232C port 1 or port 2 can only send out
an AT command by turning on a start internal relay M8050-M 8056 or M8080-M8086. The communication protocol for
the RS232C port after the telephone line is connected is selected by the value stored in data register D8203/D8303.

D8203/D8303 RS232C Port Communication Protocol in the On-Line Mode
0 (other than 1) Maintenance protocol
1 User protocol

When the telephone line is disconnected, the RS232C port restores the state as before the telephone line is connected,
whether D8203/D8303 isset to O or 1.

When using a TXD or RXD instruction in the user communication mode while the telephone line is connected, insert
internal relay M8077/M8107 (line connection) as an input condition for the TXD or RXD instruction. After the telephone
lineis connected, make sure of an approximately 1-second interval before executing the TXD or RXD instruction until the
telephone line connection stabilizes.

Note: When the OpenNet Controller is stopped while the telephone line is connected, the RS232C port protocol changesto
the maintenance protocol even if D8203/D8303 is set to 1 (user protocol in the on-line mode); then the telephone line
remains connected. When the OpenNet Controller is restarted, the user protocol is enabled again.

Disconnect Mode

The disconnect mode includes only one command to disconnect the telephone line. To disconnect the telephone line, turn
on internal relay M8053/M8083. The telephone line is disconnected by turning off the DTR signal since the initialization
string includes the & D2 command.

While amodem command is executed, another command cannot be executed. If two or more start internal relays are
turned on simultaneously, an error will result and error code 61 is stored in modem mode status data register D8211/
D8311 (see page 23-8).

When the disconnect command has been completed successfully, internal relay M8063/M 8093 is turned on. If the discon-
nect command fails, internal relay M8073/M8103 is turned on.

The disconnect command is determined successful when the DCD signal is turned off.

After the telephone line is disconnected, the RS232C port restores the state as before the telephone line is connected
whether D8203/D8303 is set to 0 or 1 so that the RS232C port can be controlled by turning on a start internal relay
M8050-M 8056 or M8080-M8086.

AT General Command Mode

When the modem mode is enabled, data registers D8230-D8244 or D8330-D8344 are allocated to the AT command string.
Before turning on start internal relay M8054/M 8084 for the AT general command mode, store an AT command string in
data registers starting with D8230/D8330. One data register stores two characters: the first character at the upper byte and
the second character at the lower byte in the dataregister. Use the MACRO instruction on WindLDR to set the AT command
string and execute the MACRO instruction before turning M8054/M 8084 on.

Example of AT Command: ATEOQOV 1[R[ F]

AT and |LF | are appended at the beginning and end of the AT general command string automatically by the system program
and need not be stored in data registers. To program the AT command string of the example above, store the command
characters and ASCII value ODh for [CR| to data registers starting with D8230.
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45h = “E”  30h = “0”
51h = “Q” 30h = “O”
56h=*V” 31h="1"

0Dh = All characters subsequent to |CR| are ignored.

When the AT general command has been completed successfully, internal relay M8064/M 8094 isturned on. If the AT gen-
eral command fails, interna relay M8074/M 8104 is turned on.

The AT general command is determined successful when result code[cR][LFJOK returned from the modem is
received.

Answer Mode

The answer mode is used to send an initialization string to the modem and to issue the ATZ command to reset the modem.
To execute a command, turn on one of start internal relays M8055/M 8056 (RS232C port 1) or M8085/M8086 (RS232C
port 2). If two or more start internal relays are turned on simultaneously, an error will result and error code 61 is stored in
modem mode status data register D8211/D8311 (see page 23-8). When a start internal relay isturned on, a corresponding
sequence of commands is executed once as described below.

M 8055/M 8085: Send initialization string and send the ATZ command
M 8056/M 8086: Send the ATZ command

Initialization String in Answer Mode

When the modem mode is enabled as described on page 23-1 and the OpenNet Controller is started to run, the default ini-
tialization string is stored to data registers D8245-D8269 (RS232C port 1) or D8345-D8369 (RS232C port 2) at the END
processing of the first scan. To send the initialization string from the data registers to the modem, turn M8055/M 8085 on;
then the ATZ command is issued subsequently.

Default I nitialization String: ATEOQOV 1& D2& C1\VOX4\Q3\JO\A0& M5\N2S0=2& W[ (R IF]
As described in the Originate Mode, theinitialization string can be modified to match your modem. For details of modify-
ing the initialization string, see page 23-4.

When the initialization string has been sent successfully, internal relay M8065/M 8095 is turned on. If the initialization
string fails, internal relay M8075/M 8105 isturned on. When the subsequent ATZ command is also compl eted successfully,
M8066/M8096 will also be turned on.

ATZ (Resetting the Modem) in Answer Mode

The default initialization string specifies to be stored in the non-volatile memory of the modem, using the & W command.
Theinitialization string is restored when the modem is powered up or when the ATZ command isissued. The OpenNet
Controller sendsthe ATZ command to the modem following the initialization string when M8055/M 8085 is turned on. The
ATZ command can also be issued separately by turning M8056/M 8086 on.

ATZ Command: ATZ[cR][LF]

When the ATZ command has been completed successfully, interna relay M8066/M8096 is turned on. If the ATZ com-
mand fails, internal relay M8076/M 8106 is turned on.

If theinitialization string has been stored in the non-volatile memory of the modem, M8055/M 8085 may be skipped. Start
with M8056/M 8086 to send the ATZ command.
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Modem Mode Status Data Register

When the modem mode is enabled, dataregister D8211 (RS232C port 1) or D8311 (RS232C port 2) stores amodem mode
status or error code.

D8211/D8311 Status Description
Value
0] Not in the modem mode Modem mode is not enabled.
10 Ready for connecting line Start internal relays except for disconnecting line can
be turned on.
Sending initialization string
20 L
(originate mode)
21 Sending ATZ (originate mode)
22 Dialing A start internal relay is in operation in the first try or
23 Disconnecting line subsequent retrial.
24 Sending AT command
25 Sending initialization string (answer mode)
26 Sending ATZ (answer mode)
Waiting for resending initialization string
30 .
(originate mode)
31 Waiting for resending ATZ (originate mode)
32 Waiting for re-dialing _
33 Waiting for re-disconnecting line The command s_tarte_d_by a start_lnternal relay was not
completed and is waiting for retrial.
34 Waiting for resending AT command
35 Waiting for resending initialization string
(answer mode)
36 Waiting for resending ATZ (answer mode)
40 Line connected Telephong line is connected. Only M8053/M8083 (dis-
connect line) can be turned on.
50 AT command completed successfully _Command started by M8054-M8056 or M8084-M8086
is completed successfully.
Invalid character is included in the initialization string,
60 AT command program error dial number, or AT command string.
Correct the program to include ODh in the AT command.
Two or more start internal relays are on.
61 Simultaneous start of commands Correct the user program so that only one start internal
relay goes on at a time.
A start IR other than M8053/M8083 (disconnect line)
. . . is turned on while the telephone line is connected.
62 Invalid command in on-line mode .
Correct the program so that only the disconnect com-
mand is sent while the line is connected.
63 AT command execution error Command failed in the first and all retry cycles.
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Initialization String Commands

The built-in initialization strings (see page 23-4) include the commands shown below. The commands are divided into two
groups by importance. For details of modem commands, see the user’s manual for your modem. When you make an
optional initialization string, include the commands in the first category to make sure of correct modem communication.

Commands included in all initialization strings

Commandsin this category are essential to use the modem mode. Some modems have the same function by a different
command name. When you make an optional initialization string, modify the initialization string to match your modem.

EO

Characters NOT echoed.

The modem mode of the OpenNet Controller operates without echo back. Without the EO command, the
OpenNet Controller misunderstands an echo for a result code. An error will be caused although a com-
mand is executed correctly.

This command must be included in the initialization string.

Q0

Result codes displayed.

The modem mode of the OpenNet Controller is configured to use result codes. Without the QO com-
mand, a timeout error will be caused although a command is executed correctly.

This command must be included in the initialization string.

V1

Word result code.

The modem mode of the OpenNet Controller is configured to use word result codes. Without the V1
command, result codes are regarded as invalid and a timeout error will be caused although a command
is executed correctly.

This command must be included in the initialization string.

&D2

Hang up and disable auto-answer on DTR detection.

When the DTR signal turns off, the telephone line is disconnected. The OpenNet Controller uses this
function to disconnect the telephone line.

This command must be included in the initialization string.

&C1

DCD ON with carrier from remote modem.

DCD tracks the state of the data carrier from the remote modem. An ON condition of DCD indicates the
presence of a carrier.

This command must be included in the initialization string.

S0=2

Ring to answer ON.
Specifies the ring on which the modem will pick up the telephone line. SO=2 specifies that the modem
answers an incoming call when detecting 2 ring calls. SO=0 disables the auto-answer function.

Commands included in several initialization strings
Commands in this category are essential depending on the modem used for the OpenNet Controller.

MNP result codes disabled.

\VO0, &AD Conventional result codes are used and reliable link result codes are not used.
\AO Set MNP maximum block size to 64 bytes
X4: Enables dial tone and busy detection
X3: Enables busy tone detection
X4, X3, X0 XO0: Disables telephone line monitor signal detection
PBX systems and outside telephone lines often use different line monitor signals. When using the
modem in the PBX environment, include XO in the initialization string to disable the signal detection.
\Q3, \Q2 Enables hardware flow control.
' ’ The software flow control (XON/XOFF) cannot be used for the OpenNet Controller modem mode.
&K3, &H1&I10 ; - A .
Any of these commands must be included in the initialization string.
Set bps rate adjust off.
\JO, &B1 The bps rate between the modem and the OpenNet Controller is constant and independent of the tele-
phone line bps rate.
Enables auto-reliable link.
&M5 The modems at both ends of the telephone line detect the best communication format for the modems
and establish a link.
Enables reliable or auto-reliable mode.
\N2, \N3 - L - N N
Error correction function is used to improve the communication reliability.
&W, &WO Write active profile.

The current configuration profile is saved to a non-volatile memory of the modem.
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Preparation for Using Modem
Before using a modem, read the user’s manual for your modem.

Determine commands for the initialization string

The required initialization string depends on the model and make of the modem. The OpenNet Controller contains 18 pre-
determined initialization strings. When D8200/8300 (RS232C port communication mode selection) value is changed to 1
or D8201/D8301 (modem initialization string selection) value is changed, one of the predetermined modem initialization
strings is stored to D8245-D8269 (RS232C port 1) or D8345-D8369 (RS232C port 2), depending on the value stored in
D8201 or D8301, respectively.

Modem Initialization String Selection

D8201/D8301 Value Applicable Modem Confirmed Operation on

0 AIWA (33.6 Kbps or less) AIWA PV-BW3360

1 OMRON

2 AIWA (56 Kbps)

3 OMRON (56 Kbps) OMRON ME5614

4 Sun Corporation Sun Corporation MS56KEF
Micro Research Micro Research MR-560XL

5 Seiko Instruments Seiko Instruments MC-6630

In making this user’s manual, the correct operation has been confirmed on five modems listed in the table above. When
using other modems, set a proper initialization string by referring to page 23-4 and confirm operation

When using the modem in the PBX environment, enter avalue listed in the table above plus 10 to D8201/D8301. Try this
value to establish modem connection. If it does not work, enter a value listed above plus 20 to D8201/D8301.

Determine the type of the telephone line
Consult your local telephone company whether your telephone line is for touch tone phones or pulse dial phones. Deter-
mine the dial command according to the type of the telephone line.

ATDT  Touch tone phones
ATDP  Pulsedia phones

Setting Communication Parameters

The default communication parameters shown below are recommended.

RS232C Port Communication Parameter Default: Baud rate 9600 bps
Start bit 1
Data bits 7
Parity Even
Stop bit 1
Total 10 bits

Only when the DTE connected on the communication line uses different communication parameters than the default val-
ues of the OpenNet Controller, set the matching communication parametersin WindLDR menu bar > Configure > Func-

tion Area Settings> Comm Port. Click the check box for Port 1 or Port 2, and click the Comm. Param. button. Since
the total of modem communication parametersis 10 bits, set the value to atotal of 10 bits.

e
T |

Dot Sty |/ | wemen |

Faslp | Even m

S i | !

Termnsies Code | L " TR

foceien | et | 50 s

4| TN EX
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Programming Data Registers and Internal Relays
To enable the modem mode and communicate through the telephone line, the foll owing settings are needed.

1.

Program to move 1 to data register D8200/D8300 (RS232C port communication mode sel ection) to enable the modem
mode at RS232C port 1 or port 2, respectively.

Program to move avalue 0 through 5, 10 through 15, or 20 through 25 to data register D8201/D8301 (modem initial-
ization string selection) depending on your modem. For applicable modems, see page 23-4.

If the predetermined initialization strings do not match your modem, program a proper initialization string and enter
the ASCII values to data registers starting with D8245/D8345 (initialization string). Make sure that the D8201/D8301
value is not changed after the new initialization string has been stored to data registers starting with D8245/D8345. To
send out the new initialization string, turn on internal relay M8050/M 8080 (initialization string start IR) after the new
values have been stored to the data registers.

Program to move 0 or 1 to dataregister D8203/D8303 (on-line mode protocol selection) to select maintenance protocol
or user protocol for the RS232C port after telephone line is connected.

Program the destination telephone number if dialing is required. Enter the ASCII values of the telephone number to
data registers starting with D8270/D8370 (telephone number). Store two characters each in one data register. Enter
0Dh at the end of the telephone number. See page 23-5.

If you want to change the default value of 3 retry cycles, program to move a required value to data register D8209/
D8309 (retry cycles) in the next scan after entering 1 to D8200/D8300.

Include internal relays M8050-M 8077 (RS232C port 1) and M8080-M 8107 (RS232C port 2) in the user program to
control the modem communication as required.

Setting Up the CPU Module

1. Determine which RS232C port to use; port 1, port 2, or both. Connect the OpenNet Controller CPU moduleto a
modem using the modem cable 1C (FC2A-KM1C) as shown on page 23-1.
2. Set communication selector DIP switch 2 or 3 to ON to select user communication mode for RS232C port 1 or 2,
respectively.
DIP Switch No. Function Setting
2 RS232C port 1 communication mode | ON: User communication mode OFF: Maintenance mode
3 RS232C port 2 communication mode | ON: User communication mode OFF: Maintenance mode

When the CPU is powered up, the CPU checks the settings of the communication selector DIP switch and enables the
selected communi cation mode and device number automatically. You have to press the communication enable button only
when you change the communication mode while the CPU is powered up. After changing the settings of the communica-
tion selector DIP switch while the CPU is powered up, press the communication enable button for more than 4 seconds
until the ERROR LED blinks once; then the new communication mode takes effect.

Do not power up the CPU while the communication enable button is depressed and do not press the button unlessit is nec-
essary.

Operating Procedure

1.

2.

After completing the user program including the Function Area Settings, download the user program to the OpenNet
Controller from a computer running WindLDR through the RS232C port or the data link terminals. To download the
user program, the loader port or the data link terminals must be set to maintenance mode by setting communication
selector DIP switches 1 through 3 to OFF.

After downloading the user program, set the communication selector DIP switch 2 or 3 to ON to select user communi-
cation mode for the RS232C port 1 or 2, respectively. Press the communication enable button for 4 seconds until the
ERROR LED blinks once, if necessary.

3. Start the OpenNet Controller to run the user program.
4. Turn on start internal relay M8050/M8055 (port 1) or M8080/M 8085 (port 2) to initialize the modem.
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When originating the modem communication, turn on M8050/M 8080 to send the initialization string, the ATZ command,
and the dial command. If the initialization string has been stored in the non-volatile memory of the modem, turn on
M8051/M808L1 to start with the ATZ command followed by the dial command.

When answering an incoming call, turn on M8055/M 8085 to send the initialization string and the ATZ command. If the
initialization string has been stored in the non-volatile memory of the modem, turn on M8056/M 8086 to send the ATZ
command only.

5. Transmit or receive communication through the modem.
6. Turnon start internal relay M8053/M 8083 to disconnect the telephone line.

Sample Program for Modem Originate Mode

This program demonstrates a user program for the modem originate mode to move values to data registers assigned to the
modem mode at RS232C port 1, initialize the modem, dial the telephone number, and disconnect the telephone line. While
the telephone line is connected, user communication instruction TXD1 sends a character string “Connect.”

[ MOVW) Si- Dbi- Rer U M8120 is the initialize pulse special internal relay.
M8120 1 D8200 MOV instructions store values to data registers for the
| sooHMovw) si- Dbi- rer M modem mode at RS232C port 1.

M8120 1 D8201 1 — D8200 to enable the modem mode for port 1.

— | MOV(W) S1- D1- REP H 1— D8201to selectapredetermined initialization string.

M8120 1 D8203 L
1 — D8203 to enable user protocol after telephonelineis
connected.
MACRO setsadia command ATDT123|CR| LF|.

L | MACRO sl D1 D2 H

M8120 5 D8270 D8272 “T1" (5431h) — D8270 to designate touch tone and tele-
phone number.

“23" (3233h) — D8271 to designate telephone number.
0DO00h — D8272 to enter [CR] at the end of the telephone

number.
— | O When input 10 is turned on, M8050 (initialization string)
10 M8050| isturned onto send theinitialization string, ATZ, and dial
command to the modem.
— SOTU H TXD si D1 D2 o MB077 (line connection status) is on while telephoneline
1 7 MO DO .
11 M8o77 is connected.
When 11 isturned on, TXD1 sends seven characters
“Connect.” See the next page for the WindLDR dialog.
—] | (O— Wheninput 12 isturned on, M8053 (disconnect line) is
12 M8053|  turned on to disconnect the telephone line.

Note: The MACRO instruction is not included in the OpenNet Controller instruction set, but can be programmed using
WindLDR to move data to consecutive data registers using the MOV instructions.

I ppm 5l 71 o
| B
Fl?‘l I |

[ion ] [secamcet] | oo |

|_m-l|um|| T
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The TXD1 instruction in the sample program for the modem originate mode is programmed using WindLDR with parame-

ters shown below:

vrd
- “ ":"-'"“" PIIHI franea
Fln.l Fllltl
:.Ff-qil ‘
TP [t | [ oo | [ e
(o) im....| [

Sample Program for Modem Answer Mode

This program demonstrates a user program for the modem answer mode to move values to data registers assigned to the
modem mode at RS232C port 1 and initialize the modem. While the telephone line is connected, user communication
instruction RXD1 is executed to receive an incoming communication.

f——{MOV(W) S1- D1- REP L
mﬂzo 1 D8200
soroHMovw) si1- Di1- REP H
M8120 1 D8201
MOV(W) S1- D1- REP H
M8120 1 D8203
| ™ML TO L
M8125 S
—| SOTU
TO M8055
RXD S1 D1 D2 U
M8077 1 20 MO DO

M8120 istheinitialize pulse specia internal relay.

MOV instructions store values to data registers for the modem
mode at RS232C port 1.

1 — D8200 to enable the modem mode for port 1.
1 — D8201 to select a predetermined initialization string.

1 — D8203 to enable user protocol after telephonelineis con-
nected.

M8125 isthe in-operation output special internal relay.

Timer TO (1-sec timer TML) starts to time down when the Open-
Net Controller is started to run.

When timer TO times out 5 seconds, M8055 is turned on to send
theinitialization string for the modem answer mode.

M8077 (line connection status) is on while telephone line is con-
nected.

RXD1 receivesincoming communication and stores received data
to data registers starting with D10.

The RXD1 instruction is programmed using WindLDR with parameters shown below:
Source S1: Dataregister D10, No conversion, 2 digits, Repeat 10

_EI [Vatishie (Data faginem |
Trpe s ol e Canveisian T
a4 B | ascnseem
jranan T ~ ASCH §u BOD

_Fl‘q-ll

',_“ T
D T

™ Pl 2 '"-Ilumll I
|-«Tli~m|-

o |

= i
Digitn nee
3o

[ vwom | [scomn| poen |
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Troubleshooting in Modem Communication

When a start internal relay is turned on, the data of D8211/D8311 (modem mode status) changes, but the modem
does not work.

Cause: A wrong cableis used or wiring isincorrect.
Solution:  Usethe modem cable 1C (FC2A-KM1C).

The DTR or ER indicator on the modem does not turn on.

Cause: A wrong cableis used or wiring isincorrect.
Solution:  Use the modem cable 1C (FC2A-KM 1C).

When a start internal relay is turned on, the data of D8211/D8311 (modem mode status) does not change.

Cause 1 D8200/D8300 does not store 1 and the modem mode is not enabled.
Solution 1: Store 1 to D8200 or D8300 when using RS232C port 1 or port 2, respectively.

Cause2:  Communication selector DIP switch setting is wrong and the modem mode is not enabled.
Solution 2:  Set communication selector DIP switch 2 or 3 to ON when using RS232C port 1 or port 2, respectively

When an initialization string is sent, a failure occurs, but sending ATZ completes successfully.

Cause: Theinitialization string is not valid for the modem.
Solution:  Refer to the user’'s manual for the modem and correct the initialization string.

When a dial command is sent, a result code “NO DIALTONE” is returned and the telephone line is not connected.

Cause 1: The modular cableis not connected.
Solution 1: Connect the modular cable to the modem.

Cause2:  Themodem isused in aPBX environment.

Solution 2:  Add 10 or 20 to the value stored in D8201/D8301 when using RS232C port 1 or port 2, respectively, and try
initialization again.

Dialing completes successfully, but the telephone line is disconnected in a short period of time.

Causel:  Themodem settings at the both ends of the line are different.

Solution 1. Make the same settings for the modems at the both ends.

Cause 2: The model of the modems at the both ends of the line is different.
Solution 2:  Use the same modems at the both ends.

Cause3:  Thequality of thetelephonelineis low.
Solution 3: Decrease the baud rate of the OpenNet Controller to lower than 9600 bps.
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Introduction

The OpenNet Controller uses the INTERBUS open network to set up aremote I/O system. Input data from aremote 1/0
slave station is stored to link registers allocated to input datain the OpenNet Controller. Output datais sent from the link
registers allocated to output datain the OpenNet Controller. A remote 1/O slave station can have a maximum of 128 1/0
points (64 inputs and 64 outputs). When using 32 IDEC’s SX5S modules with 16 input or output points, atotal of 512 1/0
points can be distributed to 32 remote slave stations at the maximum. The total cable length can be 12.8 km (7.95 miles)
maximum. For the remote I/O master module parts description and specifications, see page 2-36.

Since I/O datais stored in link registers and transferred automatically, no communication program is required to send and
receive 1/0O data between the master and slave stations. 1/0O connection is just as easy as ordinary digital 1/0 connection.

Remote I/0 System Setup

Remote I/0 Master Station

Remote I/0 Master Module
FC3A-SX55M1

0

INTERBUS Cable
Cable Length 400m (1312 ft.) maximum

®
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D-sub 9-pin —
Male Connector
D-sub 9-pin
Female Connector o] lF900000ee®eH s
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INERBUS o o oooooosg NOde 1

c[HeooooeeooeH]

000,
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LS sxss OOoOOoOoooogs
S wees oooooooosg | Node N (N < 31)
Total Cable Length (3

400m x 32 = 12.8 km (7.95 miles) maximum 0006600600

Remote 1/0 Slave Stations
IDEC’s SX5S Communication 1/0 Terminals for INTERBUS.

Other vendor’s INTERBUS slave modules (remote bus sta-
tions) are also applicable. 64 input and 64 output points
per slave station at the maximum.

For wiring INTERBUS cable, see page 24-15.
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Specifications

The total I/0 points per node is 128 points maximum.
A node is allocated 4 link registers each for inputs (16 x 4 points) and
outputs (16 x 4 points).

Maximum Points per Node 128 points

Maximum Quantity of Nodes | 32 nodes The maximum quantity of nodes includes bus stations without 1/0s.

When using SX5 communication I/0 terminals as remote slave sta-
(4096 points) | tions with 16 inputs or 16 outputs, a maximum of 512 1/0 points can
be connected to the remote 1/0 network.

Maximum Total 170 Points

Link Registers for Remote 1/0 System

1/O points at each node are allocated to predetermined link registersin the OpenNet Controller CPU module. Only read
(InputData) and write (OutputData) functions can be used for the OpenNet Controller remote 1/O communication. Nodes
and link registers are allocated as listed below:

Node Input Operand Output Operand Node Input Operand Output Operand
Node O L1000-L1003 L1004-L1007 Node 16 L1160-L1163 L1164-L1167
Node 1 L1010-L1013 L1014-L1017 Node 17 L1170-L1173 L1174-L1177
Node 2 L1020-L1023 L1024-L.1027 Node 18 L1180-L1183 1L1184-.1187
Node 3 L1030-L1033 L1034-L1037 Node 19 L1190-L1193 L1194-L1197
Node 4 L1040-L1043 L1044-L.1047 Node 20 L1200-L1203 L1204-L1207
Node 5 L1050-L1053 L1054-L1057 Node 21 L1210-L1213 1121411217
Node 6 L1060-L1063 L1064-L1067 Node 22 L1220-L1223 L1224-1.1227
Node 7 L1070-L1073 L1074-L1077 Node 23 L1230-L.1233 L1234-.1237
Node 8 L1080-L1083 L1084-L.1087 Node 24 L1240-L1243 L1244-1.1247
Node 9 L1090-L1093 L1094-L1097 Node 25 L1250-L.1253 L1254-.1257
Node 10 L1100-L1103 L1104-L1107 Node 26 L1260-L1263 L1264-L.1267
Node 11 L1110-L1113 L1114-11117 Node 27 L1270-L1273 L1274-L1277
Node 12 L1120-L1123 L1124-1.1127 Node 28 L1280-L1283 L1284-.1287
Node 13 L1130-L1133 L1134-.1137 Node 29 L1290-L1293 L1294-.1297
Node 14 L1140-L1143 L1144-1.1147 Node 30 L1300-L1303 L1304-L1307
Node 15 L1150-L1153 L1154-11157 Node 31 L1310-L1313 1131401317

About INTERBUS

INTERBUS is anetwork originally developed for controlling sensors and actuators by Phoenix Contact, Germany, and
the specifications were opened in 1987. Today, many major automobile manufacturersin the world use the INTERBUS
network.

The INTERBUS system is adata ring with a central master-slave access method. It has the structure of a spatialy dis-
tributed shift register. Every module forms with its registers a part of this shift register ring through which the datais
shifted serially from the host controller board. The use of the ring topology in this way offers the possibility of sending
and receiving data simultaneously (full duplex) and leads to better diagnostic possibilities when compared to a bus
structure.

To simplify system installation, the ring isimplemented within one cable line (go and return line within one cable). The
system therefor appears as a bus system with branching lines (tree structure).

For detailed information about INTERBUS, read documents published by the INTERBUS CLUB or accessthe INTER-
BUS CLUB home page at www.interbusclub.com.
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Data Communication between Remote I/0 Master and Slave Stations

IDEC’s SX5S communication I/O terminals for INTERBUS can be used as dave stationsin the remote |/O communica-
tion system. When the SX5S is used with the remote 1/0 master module, the input and output data at the slave station are
allocated to link registers in the OpenNet Controller CPU module as described bel ow.

SX5S Communication 170 Terminals for INTERBUS

Type No. ID Code Station Type Data Length
gigg:gﬁigi 02h Remote Bus Station with Digital Inputs 1 word (16 inputs)
SX5S-SBR08 O1h Remote Bus Station with Digital Outputs 1 word (8 outputs)
g;gggg%gg 01h Remote Bus Station with Digital Outputs 1 word (16 outputs)
éigéggmgg 03h Remote Bus Station with Digital I/0s 1 byte (8 in/8 out)

The following examples assume that the SX5S is connected at node 0.

Communication of 1-word Input Data (SX5S-SBN16S or SX5S-SBN16K)

Bit 15 Byte 1 8 7 Byte O 0
Master Station — Link Register (L1000) [0{o]o]|o[ofo]o]|1|[o]o]o[o[o]o]o]0] =0100n (256)

Input No. 7 0 15 8
Slave Station — Input (SX5S) |OFF|OFF|OFF|OFF|OFF|OFF|OFF|ON||OFF|OFF|OFF|OFF|OFF|OFF|OFF|OFF|

Communication of 1-word Output Data (SX5S-SBR08)

Bit 15 Byte 1 8 7 Byte O 0
Master Station — Link Register (L1004) [0[o]o]o[ofo]1]of[o]o]o[o]o]o]o]0] =0200n(512)

Input No. 7 0 Low byte has no effect on the
Slave Station — Output (SX5S) |oFr[oreorr|orr{ore|orr[ on|or| ~ 8-point output slave station.

Communication of 1-word Output Data (SX5S-SBT16K or SX5S-SBT16P)

Bit 15 Byte 1 8 7 Byte O 0
Master Station — Link Register (L1004) [0[o]o]o[ofo]1]|1|[o]o]o[o[o]o]o]0] =0300n(768)

Input No. 7 0 15 8
Slave Station — Output (SX5S) |OFF|OFF|OFF|OFF|OFF|OFF|ON |ON ||OFF|OFF|OFF|OFF|OFF|OFF|OFF|OFF|

Communication of 1-byte Input/Output Data (SX5S-SBM16K or SX5S-SBM16P)

Bit 15 Byte 1 8 7 Byte O 0
Master Station — Link Register (L1000) [0|o[o]ofo]1|o]of[-|-[-]-[-]-]|-[-] =0400n (1024)
1 Input No. 7 0 | Low byte is not used for |

Slave Station — Input (SX5S) |OFF|OFF|OFF|OFF|OFF|ON|OFF|OFF| the L-byte input data.

Bit 15 Byte 1 8 7 Byte O 0
Master Station — Link Register (L1004) [o[o]oofof1]ofa|[-|-|-[-]-]-[-[-] =o0s500n (1280)
Input No. 7 | Low byte is not used for |

. the 1-byte output data.
Slave Station — Output (SX5S) |OFF|OFF|OFF|OFF|OFF|ON|OFF|ON|
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Logical Device Number and Node Number

Node addresses (logical device numbers) are assigned to each slave station by the remote 1/O master modul e automatically
according to the physical configuration of the remote 1/0O network. The following diagram illustrates an example of the
OpenNet Controller remote 1/O network.

24-4

OpenNet Controller
Master Station

1.0 (Node 0)

SX5S-SBN16S
(16 inputs)

2.0 (Node 1)

Other Vendor’s

2.1 (Node 2)

Logical Device Number
1.0

\— Position (low byte)

Bus Segment No. (high byte)

Remote Bus

3.0 (Node 3)

Other Vendor’s
Local Bus

Logical Device Number
(INTERBUS Address Number)

Node Number

Other Vendor’s
Branch Unit

6.0 (Node 7)

4.0 (Node 4)

SX5S-SBM16K
(8 in/8 out)

7.0 (Node 8)

SX5S-SBR0O8
(8 outputs)

SX5S-SBT16K
(16 outputs)

5.0 (Node 5)

Other Vendor’s

1.0 Node O
2.0 Node 1
21 Node 2
3.0 Node 3
4.0 Node 4
5.0 Node 5
51 Node 6
6.0 Node 7
7.0 Node 8
5.1 (Node 6)

Other Vendor’s

Remote Bus

Local Bus
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Data Mapping

The data mapping for the remote 1/0 network configuration on the preceding page is shown in the table bel ow.

Node N Input Output
ode No.
(Logical Device No.) Input Operand Bvte 1 Bvte 0 Output Operand Bvte 1 Bvte 0
(Link Register) y y (Link Register) y y
Node 0 L1000 T e 0 15 - 8 L1004
(1.0) L1001 Not used Not used L1005 Not used
164in ut. module L1002 Not used Not used L1006
P L1003 Notused | Not used L1007
L1010 L1014
Node 1 L1011 Depends on the module L1015 Depends on the module
2.0 L1012 specifications L1016 specifications
p p
L1013 L1017
L1020 L1024
Node 2 L1021 Depends on the module L1025 Depends on the module
2.1 L1022 specifications L1026 specifications
p p
L1023 L1027
L1030 L1034
Node 3 L1031 Depends on the module L1035 Depends on the module
(3.0) L1032 specifications L1036 specifications
L1033 L1037
Node 4 L1040 L1044 T e 0
L1041 L1045 Not used
Bout (jt'on)m dule L1042 Not used L1046 Notused | O data
P 11043 11047 Not used
L1050 L1054
Node 5 L1051 Depends on the module L1055 Depends on the module
(5.0) L1052 specifications L1056 specifications
L1053 L1057
L1060 L1064
Node 6 L1061 Depends on the module L1065 Depends on the module
(5.1) L1062 specifications L1066 specifications
L1063 L1067
Node 7 L1070 T 0 L1074 T e 0
(6.0) L1071 Not used Not used L1075 Not used Not used
8-in/8-01jt module L1072 Not used L1076 Not used
L1073 Not used L1077 Not used
Node 8 L1080 L1084 T s 0 15 - 8
(7.0) L1081 Not used L1085 Not used Not used
16-0ut u.t module L1082 L1086 Not used Not used
P L1083 L1087 Notused | Not used
OPENNET CONTROLLER USER’S MANUAL 245
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Special Data Registers for Remote I/0 Node Information

Four dataregisters are alocated to each node to store information of the slave station. The remote I/O node information is
stored to specia data registers D8050 through D8177 while the remote I/O communication isin normal operation. The

remote 1/0 nodeinformation is not stored when special dataregister D8178 (INTERBUS master system error information)
stores 6, 7, or 8 to indicate a data size error, D code error, or maximum node quantity over, respectively. See page 24-10.

Logical Device No. (Bus Segment No. + Position)

[1514 13121110 9 8|7 6 5 4 3 2 1 0]

Bus segment number Position

Length Code

Note: The dataregister assigned to the length code stores the quantity of the input or output points, whichever islarger, of

the slave station. When using the SX5S as a slave, the length code can be 8 bits (1 byte) or 16 bits (2 bytes).

[151413121110 9 8|7 6 5 4 3 2 1 0]

| | ‘ L
Always O
Value

} Bit7 | Bit6 Unit
0 0 (reserved)
0 1 Nibbles
1 0 Bytes
1 1 Bits

ID Code

[151413121110 9 8|7 6 5 4 3 2 1 0]

| | ‘ L
Always 0 } 170 Type
Quantity of PCP Words

(peripherals communication protocol)

Station Type

ID Code Examples

ID Code (Low Byte) Type
01h Digital output remote bus station (example: SX5S-SBT16K)
02h Digital input remote bus station (example: SX5S-SBN16S)
03h Digital 1/0 remote bus station (example: SX5S-SBM16K)
31h Analog output remote bus station
32h Analog input remote bus station
Device Level

|151413121110 9 8/7 6 54 3 210

\
Always O INTERBUS Device Level: 0 through 15
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Special Data Register Numbers for Remote 1/0 Node Information

Allocation No.

Description

Remarks

D8050 Logical Device No. Bus Segment No. + Position
D8051 Node 0 Length Code High byte stores O (Note)
D8052 ID Code High byte stores O
D8053 Device Level High byte stores O
D8054 Logical Device No. Bus Segment No. + Position
D8055 Node 1 Length Code High byte stores O (Note)
D8056 ID Code High byte stores O
D8057 Device Level High byte stores O
D8058 Logical Device No. Bus Segment No. + Position
D8059 Node 2 Length Code High byte stores O (Note)
D8060 ID Code High byte stores O
D8061 Device Level High byte stores O
D8062 Logical Device No. Bus Segment No. + Position
D8063 Node 3 Length Code High byte stores O (Note)
D8064 ID Code High byte stores O
D8065 Device Level High byte stores O
D8066 Logical Device No. Bus Segment No. + Position
D8067 Node 4 Length Code High byte stores O (Note)
D8068 ID Code High byte stores O
D8069 Device Level High byte stores O
D8070 Logical Device No. Bus Segment No. + Position
D8071 Node 5 Length Code High byte stores O (Note)
D8072 ID Code High byte stores O
D8073 Device Level High byte stores O
D8074 Logical Device No. Bus Segment No. + Position
D8075 Node 6 Length Code High byte stores O (Note)
D8076 ID Code High byte stores O
D8077 Device Level High byte stores O
D8078 Logical Device No. Bus Segment No. + Position
D8079 Node 7 Length Code High byte stores O (Note)
D8080 ID Code High byte stores O
D8081 Device Level High byte stores O
D8082 Logical Device No. Bus Segment No. + Position
D8083 Node 8 Length Code High byte stores O (Note)
D8084 ID Code High byte stores O
D8085 Device Level High byte stores O
D8086 Logical Device No. Bus Segment No. + Position
D8087 Node 9 Length Code High byte stores O (Note)
D8088 ID Code High byte stores O
D8089 Device Level High byte stores O

OPENNET CONTROLLER USER’S MANUAL
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Allocation No.

Description

Remarks

D8090 Logical Device No. Bus Segment No. + Position
D8091 Length Code High byte stores O (Note)
Node 10 -
D8092 ID Code High byte stores O
D8093 Device Level High byte stores O
D8094 Logical Device No. Bus Segment No. + Position
D8095 Length Code High byte stores O (Note)
Node 11 -
D8096 ID Code High byte stores O
D8097 Device Level High byte stores O
D8098 Logical Device No. Bus Segment No. + Position
D8099 Length Code High byte stores O (Note)
Node 12 -
D8100 ID Code High byte stores O
D8101 Device Level High byte stores O
D8102 Logical Device No. Bus Segment No. + Position
D8103 Length Code High byte stores O (Note)
Node 13 -
D8104 ID Code High byte stores O
D8105 Device Level High byte stores O
D8106 Logical Device No. Bus Segment No. + Position
D8107 Length Code High byte stores O (Note)
Node 14 -
D8108 ID Code High byte stores O
D8109 Device Level High byte stores O
D8110 Logical Device No. Bus Segment No. + Position
D8111 Length Code High byte stores O (Note)
Node 15 -
D8112 ID Code High byte stores O
D8113 Device Level High byte stores O
D8114 Logical Device No. Bus Segment No. + Position
D8115 Length Code High byte stores O (Note)
Node 16 -
D8116 ID Code High byte stores O
D8117 Device Level High byte stores O
D8118 Logical Device No. Bus Segment No. + Position
D8119 Length Code High byte stores O (Note)
Node 17 -
D8120 ID Code High byte stores O
D8121 Device Level High byte stores O
D8122 Logical Device No. Bus Segment No. + Position
D8123 Length Code High byte stores O (Note)
Node 18 -
D8124 ID Code High byte stores O
D8125 Device Level High byte stores O
D8126 Logical Device No. Bus Segment No. + Position
D8127 Length Code High byte stores O (Note)
Node 19 -
D8128 ID Code High byte stores O
D8129 Device Level High byte stores O
D8130 Logical Device No. Bus Segment No. + Position
D8131 Length Code High byte stores O (Note)
Node 20 -
D8132 ID Code High byte stores O
D8133 Device Level High byte stores O

24-8
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Allocation No.

Description

Remarks

D8134 Logical Device No. Bus Segment No. + Position
D8135 Length Code High byte stores O (Note)
Node 21 X
D8136 ID Code High byte stores O
D8137 Device Level High byte stores O
D8138 Logical Device No. Bus Segment No. + Position
D8139 Length Code High byte stores O (Note)
Node 22 X
D8140 ID Code High byte stores O
D8141 Device Level High byte stores O
D8142 Logical Device No. Bus Segment No. + Position
D8143 Length Code High byte stores O (Note)
Node 23 X
D8144 ID Code High byte stores O
D8145 Device Level High byte stores O
D8146 Logical Device No. Bus Segment No. + Position
D8147 Length Code High byte stores O (Note)
Node 24 X
D8148 ID Code High byte stores O
D8149 Device Level High byte stores O
D8150 Logical Device No. Bus Segment No. + Position
D8151 Length Code High byte stores O (Note)
Node 25 X
D8152 ID Code High byte stores O
D8153 Device Level High byte stores O
D8154 Logical Device No. Bus Segment No. + Position
D8155 Length Code High byte stores O (Note)
Node 26 X
D8156 ID Code High byte stores O
D8157 Device Level High byte stores O
D8158 Logical Device No. Bus Segment No. + Position
D8159 Length Code High byte stores O (Note)
Node 27 X
D8160 ID Code High byte stores O
D8161 Device Level High byte stores O
D8162 Logical Device No. Bus Segment No. + Position
D8163 Length Code High byte stores O (Note)
Node 28 X
D8164 ID Code High byte stores O
D8165 Device Level High byte stores O
D8166 Logical Device No. Bus Segment No. + Position
D8167 Length Code High byte stores O (Note)
Node 29 X
D8168 ID Code High byte stores O
D8169 Device Level High byte stores O
D8170 Logical Device No. Bus Segment No. + Position
D8171 Length Code High byte stores O (Note)
Node 30 X
D8172 ID Code High byte stores O
D8173 Device Level High byte stores O
D8174 Logical Device No. Bus Segment No. + Position
D8175 Length Code High byte stores O (Note)
Node 31 X
D8176 ID Code High byte stores O
D8177 Device Level High byte stores O

OPENNET CONTROLLER USER’S MANUAL
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Special Data Registers for INTERBUS Master Information

Six data registers are assigned to store the system error and status information.

Allocation No.

Description

Remarks

D8178

INTERBUS Master System Error Information

Occurred process

Normal

INTERBUS master DPRAM is Not Ready (DPRAM fault, etc.)

INTERBUS master is Not Ready (master unit fault, etc.)

No response from INTERBUS master (timeout error)

A|lW[N|IF]|O

System error (unexpected reply from INTERBUS master)

Entry count error (disparity of quantity of nodes between actual
system setup and Function Area Settings value)

Data size error (bus station of invalid size is connected)

ID code error (bus station of invalid type is connected)

[o0]

Maximum node quantity over (more than 32 nodes are connected)

Initialization process
or recovering process
from Bus NG

D8179

INTERBUS Master Status Transition Number

Power ON

DPRAM and master ready (ready for receiving service command)

Reading and identification of configuration complete

I/0 logical addressing complete

hIWIN|FPL|O

Set the bus active

Set the bus to run (1/0 data updated)

5 is stored during
normal operation

Bus NG occurred

D8180

****h

INTERBUS Master Acknowledge Code

Stores execution result of remote 1/0 master command request.

0 (normal completion)
or error code is stored

D8181

****h

INTERBUS Master Additional Error Information
Stores additional error information of D8180

D8182

****h

INTERBUS Master Error Code

See page 24-16

D8183

****h

INTERBUS Master Error Location

See page 24-16

24-10
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Special Internal Relays for INTERBUS Master Information
Three special internal relays are assigned for the INTERBUS master station control and status information.

Allocation _— CPU Power
No. Description R/W Stopped OFF
M8030 INTERBUS Master Initialize When MSOSQ 1S Fu_rn_ed on, the INTER- R/W | Maintained Cleared
BUS master is initialized.

When the INTERBUS master detects a S
M8036 INTERBUS Master Bus NG BUS NG, M8036 is turned on. R Maintained Cleared
M8037 INTERBUS Master Peripheral Fault Wh_en the INTERBUS ma§ter detects a R Maintained | Cleared
peripheral fault, M8037 is turned on.
M8040 INTERBUS Master Error When critical error is found in the INTER- R Cleared Cleared
BUS master hardware/software and the
master is initialized, M8040 or M8041 is
M8041 INTERBUS Master Error R Cleared Cleared

turned on, depending on error contents.

A Caution * When the remote I/O network is subjected to large noises, the remote 1/O communication is

affected. When such atrouble occurs, it is possible to initialize the remote |/O master module to
restore normal operation. Include specia dataregister D8178 (INTERBUS master system error
information) in the user program to detect any error in the remote 1/O system.

¢ When the CPU module at the remote 1/O master station and the remote |/O slave modules are pow-
ered up simultaneously, the remote I/O master module may fail to recognize the slave modules. If
this trouble occurs, include specia dataregister D8179 (INTERBUS master status transition num-
ber) to detect failure to run.

e Include special internal relay M8030 (INTERBUS master initialize) in the user program and turn

on M8030 to initiaize the remote I/O master module.

— | CMP<>(W) S1- S2- D1- REP H
M8125 D8178 0 M1
LI CMP<>(W) S1- S2- D1- REP H
D8179 b5 M2
—] | SOTU
M1 M8030
_I l_
M2

M8125 is the in-operation output special
internal relay.

D8178 stores 0 during normal operation.

When D8178 isnot equal to 0, M1is
turned on.

D8179 stores 5 during normal operation.

When D8179 isnot equal to 5, M2 is
turned on.

When either M1 or M2 isturned on,
M8030 is turned on for one scan to initial-
ize the master module.

Note: When M8030 is turned on, outputs of the remote 1/O slave modules are initialized. For exam-
ple, when using IDEC's SX5S communication I/O terminals as slave modules, all outputs are turned
off during initialization and restore normal operation to turn on or off according to the output data

transmitted from the OpenNet Controller CPU module.

OPENNET CONTROLLER USER’S MANUAL
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Calculation of the INTERBUS Cycle Time
The 1/O datais refreshed continuously. The cycle time of the INTERBUS system

Cycle Time Examples

depends on few factors and increases almost linearly with an increasing number 1/0 Points Cycle Time
of 110 poi n_ts. Due t(_) the high effectiveness of thg protocol, the gre_ater part of_the 512 2 1 msec
cycletimeis determined by the number of 1/0 points. However, it isalso required Toza 70

to consider quantities such as the number of installed remote bus devices, the -0 MSec
duration of the check sequence, the firmware runtime, and the signal runtime on 2048 7.5 msec

the transmission medium.

Remote /O slave stations have a specific datalength depending on the I/O type. The data length (register width) isafactor
to determine the cycle time.

SX5S Type No. Slave Module Name Inputs Outputs (usRsrgnijjtear 1\3/\; gfshn)
SX5S-SBN16S/-SBN16K 16-input module 2 bytes — 2 bytes
SX5S-SBR08 8-relay output module — 2 bytes 2 bytes
SX5S-SBT16K/-SBT16P 16-output module — 2 bytes 2 bytes
SX5S-SBM16K/-SBM16P | Mixed I/0 module 1 byte 1 byte 1 byte

The cycle time (refresh time) can be calculated according to:

toycle = (KX 13 X (6 + Nn) + 4 x M} X tgip + Loy + toy + 1 X by
whereby

teycle INTERBUS cycle time (1 scan time)

K 1.15

n Number of user data bytes

m Number of installed remote bus devices

teit Bit duration (0.002 msec)

tsw Firmware run time (1 msec)

ton Signal run time on the transmission medium (0.016 msec/km)

r 1

tw 13 x 2 ysec conversion time

Note: Data exchange between the OpenNet Controller CPU module and the remote 1/0 master module is asynchronous with
the INTERBUS cycle time.

Start and Stop of Remote 1/0 Communication

The remote I/O master module is powered by the CPU module. The remote I/O communication is started and stopped by
turning power on and off to the CPU module.

After connecting remote 1/O slave modules to the remote I/O master module using INTERBUS cable, power up the slave
modules first, followed by the CPU module at the remote 1/0O master station.

The start delay after power-up depends on the contents of the user program, remote I/O system setup, and data link config-
uration. A rough estimate of the start delay is the operation start time depending on the user program size plus approxi-
mately 4 seconds.

While the CPU moduleis powered up and program operation is stopped, the remote 1/0O network isin the run state but the
data exchange between the CPU and the remote 1/O master module is stopped.

24-12 OPENNET CONTROLLER USER’S MANUAL
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Function Area Setting for Remote 1/0 Master Station

Normally, the remote I/O communication does not require the Function Area Settings. The CPU modul e at the remote 1/O
master station recognizes the remote I/O slave stations automatically at power-up and exchanges I/O data through the link
registers allocated to each slave station (node).

You can a'so configure the remote 1/0O system setup in the master module. When the quantity of nodes is specified, the
CPU communicates with slave stations as many as specified in the Function Area Settings. If the configuration in the Func-
tion Area Settings differs from the actual remote /O system setup, the CPU does not start the remote 1/0 communication.
For example, when any of the slave stations are removed or added or the INTERBUS cable is disconnected, the remote

I/0 communication is halted. To configure the remote I/O master module, make settings in the Function Area Settings for
the user program.

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller after
changing any of these settings.

Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. Select the Open Bustab.

[Dperkict Fusction Arsa et ]
Fitei/Taiok | Dats Link | Comm Pt Open Bus | oibers | 2] ¢
Configure Communication ——————>7 Conbapie Comsuivcsbon Maste Madi

Master Module Check Box Uuaniny ol Mocdes Carmectad |1 -] Quantity of Nodes Connected
1 through 32

Lhaem Simtien Tisnoet i Formers 0 ol Ouastiy [Bpim|
Slave Station ———> | akia =y el T
Transmit/Receive

Data Quantity (Bytes) :,_ - l: : I; _:I

The remote I/0 system does Y 8 = F -]
not require this setting. [t ] = =
When using DeviceNet slave & (-
module or LONWORKS inter- '_:_ [ # | C
face module, specify the . . o O -

data bytes to communicate
through each slave or inter-
face module.

_vom | [wcuse || owwa || Suw || o |

3. To specify the quantity of nodes connected, click the Configure Communication Master M odule check box.
4. Select the quantity of dave stations 1 through 32 in the Quantity of Nodes Connected list box.

5. Click the OK button and download the user program to the OpenNet Controller.
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Example 1: Reading and Writing 1/0 Data in Remote 1/0 System

This example demonstrates a program to receive input data from the input slave module at node 0 and to send input datato
the output slave module at node 1 in the remote 1/0 system shown bel ow:

Remote I/0 Master Module
FC3A-SX55M1

INTERBUS Cable

[ ©°000060600006600660000

Remote I/0 Master Station

Remote I/0 Slave Stations

1 [HeceeoeoeeeHis]

sxss DOOOOOOORS

50
INERBUS O O O OO0 0058

o] o[Heeoo0e0oeoH]

IHeeoeooo0eoH o]

sx5s O oooooooxs

o
=]
NTERBUS o DO ooOoosg

ol o[Heeeoeee0eeH]

Node O
SX5S-SBN16S (16 inputs)

Node 1
SX5S-SBT16K (16 outputs)

Nodes are numbered 0, 1, 2, and so forth starting with the node nearest to the remote I/O master module. In this example,
the 16-point input module is allocated node 0 and the 16-point output module is allocated node 1. Consequently, 1/0O data

of each dave station is stored in link registers shown below:

Node Input Operand Output Operand
Node O L1000-L1003 L1004-L1007
Node 1 L1010-L1013 L1014-L1017
Node 2 L1020-L1023 L1024-L1027
Node 3 L1030-L1033 L1034-L1037

MOV(W) S1- D1- REP
M8125 L1000 QO

MOV(W) S1- D1- REP
M8125 10 L1014

L1000: Input data of the 16-point input module at node O
| L1014: Output data of the 16-point output module at node 1

M8125 is the in-operation output special internal relay.

MOV instruction stores data of 16 inputs at the slave station of node O to
16 outputs QO through Q17 at the master station

MOV instruction stores data of 16 inputs 10 through 117 at the master sta-

tion to 16 outputs at the slave station of node 1.

Example 2: Loading Bit Operand in Remote 1/0 System

One point of input or output can be loaded or outputted in the remote I/O system. This example demonstrates a program to
load an input status at the slave station of node 0 and to send the status to output Q3 at the master station.

[
hobo.s Q3 \

24-14
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Precautions for Wiring INTERBUS Cable

For wiring the remote I/O master and slave modules, use the INTERBUS cable made of the remote bus cable with D-sub
9-position male and female connectors. The remote bus cable is available from Phoenix Contact. When ordering the
remote bus cable from Phoenix Contact, specify the Order No. and cable length in meters.

Remote Bus Cable Type No.

Phoenix Type Order No. Specification Used for
IBS RBC METER-T 28 06 28 6 | Standard, 3 x 2 x 0.22 mm? Fixed routing

Flexible power conduits and machinery compo-
nents which are frequently in motion

IBS RBC METER/E-T | 27 23 14 9 | Underground, 3 x 2 x 0.22 mm? Fixed routing indoors, outdoors or underground

IBS RBC METER/F-T | 27 23 12 3 | Highly flexible, 3 x 2 x 0.25 mm?

Cable Connector Pinouts

D-sub 9-pin Male Connector D-sub 9-pin Female Connector
_Q /DO 6 —— Green——\— 6 [ /DO _Q
DO 1 Yellow 1 DO
o5 | /ol 7 Pink 7 [/ | (o9
[e) 8 DI 2 Gray 2 DI 8 o
5 ey COM 3 Brown 3 |CoM | g0 g s
5
O o |1 O
Soldered Strain Relief : : Strain Relief Soldered
Side Side
Bridge pins 5 and 9 inside the Use inch-sized screws (UNC4-40) to fasten
housing of the male connector. the cable connectors to INTERBUS ports.

Stripping and Clamping Cable Ends

Iy : e

20

- >
- >

Next, place the braided shield back over the cable
First, strip the cable sheath 20 mm from both ends of sheath.

the cable and shorten the braided shield by 12 mm. Clamp the shield under the strain relief in the connector

Bare the wire ends 3 mm. Trim the unused white wire. housing for conductive connection with the housing.
e Donot install the INTERBUS cable in parallel with or close to motor lines. Keep the INTERBUS cable away from noise
sources.
o Turn power off before wiring the INTERBUS cable. Make sure of correct wiring before turning power on.

e Useaspecia INTERBUS cable and connect the cable as shown above. Use D-sub connectors with metal or metal -coated
housing. Connect the cable shield with the connector housing electrically.

e |_eave open the remote out connector at the last station in the network.
o Supply power to each slave station or to each group of stations separately.

o Master and slave stations may be powered up in any order. But, if aslave station is not powered up while the master isin
preparation for transmission, a network error will result.

o Causes of network errors include disconnection or short-circuit of the network cable, strong external noise, invalid com-
mand sent to the master station, momentary power voltage drop below the minimum power voltage, faulty transmission
line, incorrect cable, and transmission longer than the rated distance.

* When a network error occurs, all outputs are turned off.
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INTERBUS Error Codes

One of the useful features of INTERBUS is the powerful error detection function. This function makesit possible to detect
cable disconnection, remote bus failures and also to locate the errors, so the system downtime can be minimized.

Two special data registers are assigned to store error information:

D8182 (INTERBUS master error code) stores an error code for user error, general bus error, remote or local bus error.
D8183 (INTERBUS master error location) storesthe ADD_Error_Info to indicate the error location.
For example, when a peripheral fault isfound at node O (logical device number 1.0), D8182 and D8183 store information

as shown below:

D8182

= Peripheral fault

D8183|0100h | = Logical device number 1.0

Error Codes for User Errors (USER FAIL)

0BB1hex (PF)

Meaning

The specified INTERBUS device indicated a peripheral fault.

Remedy

Check the specified INTERBUS device.

Add_Error_Info

INTERBUS device number (Segment . Position) of the INTERBUS device.

OBDFhex (LOOK FOR FAIL)

Meaning The controller board has stopped data transmission and is searching for the error location and cause.
Cause A bus error occurred.
Remedy Wait until the search for the error has been completed. The controller board will inform you of the

result.

Add_Error_Info

Error Codes for General Bus Errors (BUS FAIL)
OBE1hex (BUS FAIL)

Meaning

A serious error occurred causing the bus system to be switched off. However, no error was detected
when checking the current configuration. This indicates that the error cause always occurs for a short
time only.

Cause

The error occurs due to
— installation errors,
— a defective INTERBUS device.

Remedy

Check your system for:

— missing or incorrect shielding of the bus cables (connectors),

— missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),

cable breaks in remote and local bus cabling,

— voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info

OBE2hex (BUS FAIL)

Meaning

The controller board detected changes in the configuration which do not permit to continue the data
traffic over the bus.

Cause

— The maximum permissible number of INTERBUS words was exceeded.
— The maximum number of INTERBUS devices was exceeded.

Add_Error_Info
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OBE4hex (BUS FAIL)

A serious error occurred when acquiring the bus configuration via the “Create_Configuration”
(0710hex) service. This error caused the bus system to be switched off. The error location could not
be detected. This indicates that the error cause always occurs for a short time only. The error rate can
be very high.

Meaning

The error occurs due to
Cause — installation errors,
— a defective INTERBUS device.

Check your system for:

— missing or incorrect shielding of the bus cables (connectors),

— missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),

cable breaks in remote and local bus cabling,

voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info —

Remedy

OBE6hex (BUS FAIL)

A serious error occurred causing the bus system to be switched off. However, no error was detected
Meaning when checking the current configuration. This indicates that the error cause always occurs for a short
time only. The error affected data cycles but no ID cycles.

The error occurs due to
Cause — installation errors,
— a defective INTERBUS device.

Check your system for:

— missing or incorrect shielding of the bus cables (connectors),

missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),

— cable breaks in remote and local bus cabling,

voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info —

Remedy

OBE7hex (BUS FAIL)

The controller board could not activate the services when the following services were processed:
— “Activate_Configuration” (0711hex) or

— “Control_Active_Configuration” (0713hex).

The error location could not be detected.

Meaning

The error occurs due to
Cause — installation errors,
— a defective INTERBUS device.

Check your system for:

— missing or incorrect shielding of the bus cables (connectors),

— missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),

cable breaks in remote and local bus cabling,

— voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info —

Remedy
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OBE8hex (BUS FAIL)

Meaning

A serious error occurred causing the bus system to be switched off. When checking the current config-
uration, the diagnostic algorithm detected errors but could not locate the precise error location. This
indicates that the error cause always occurs for a short time only. The error rate can be very high.

Cause

The error occurs due to
— installation errors,
— a defective INTERBUS device.

Remedy

Check your system for:

— missing or incorrect shielding of the bus cables (connectors),

missing or incorrect grounding/equipotential bonding,

— poor connections in the connector (loose contact, dry joint),

cable breaks in remote and local bus cabling,

voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info

OBE9hex (BUS FAIL)

Meaning

A serious error occurred causing the bus system to be switched off. When checking the current config-
uration, the diagnostic algorithm detected errors but could not locate the precise error location. This
indicates that the error cause always occurs for a short time only. The error rate can be very high.

Cause

The error occurs due to
— installation errors,
— a defective INTERBUS device.

Remedy

Check your system for:

— missing or incorrect shielding of the bus cables (connectors),

— missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),

cable breaks in remote and local bus cabling,

— voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info

OBEAhex (BUS FAIL)

Meaning The “Control_Device_Function” (0714hex) service could not be executed.
Cause Fatal error.
Remedy Repeat the service if the controller board is in the RUN or ACTIVE state. If diagnostics is active, you

must wait for the result. Then, the indicated bus error specifies the error location.

Add_Error_Info

OBFOhex (BUS FAIL)

Meaning

The data transmission was temporarily interrupted. As a result, the controller board reset all outputs
and stopped data transmission. The display shows the INTERBUS device number. The error can be
found

— in the preceding bus segment of a local bus,

in the preceding bus segment of a ST compact station,

in the bus segments of a preceding remote bus branch (e.g., installation remote bus), or

in the bus segment of the indicated INTERBUS device.

Cause

Voltage reset of an INTERBUS device in the specified area.

— Cable break in the specified bus segment.

— The bridge (RBST or LBST) in the connector for the outgoing bus is defective for a device in the
specified area.

Add_Error_Info

INTERBUS device number (Segment. Position) of the INTERBUS device.
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OBF1hex (BUS FAIL)

Meaning

Data transmission is interrupted at a BK module.

Cause

— The connector for the outgoing remote bus branch has not been plugged in.
— The bridge (LBST) in the connector for the outgoing remote bus branch is defective.

Add_Error_Info

INTERBUS device number (Segment . Position) of the INTERBUS device.

OBF2hex (BUS FA

IL)

Meaning

Data transmission is interrupted at a BK module.

Cause

— The connector for the outgoing remote bus branch has not been plugged in.
— The bridge (RBST) in the connector for the outgoing remote bus branch is defective.

Add_Error_Info

INTERBUS device number (Segment . Position) of the INTERBUS device.

OBF3hex (BUS FA

IL)

The data transmission is interrupted at a BK module, local bus devices or within an IB ST compact

Meaning station.
Local bus
— The connector for the outgoing local bus has not been plugged in.
Cause — The bridge (RBST or LBST) in the connector for the outgoing local bus is defective.

ST compact station
— The ST cable has not been plugged in.
— The RBST connection led via the next module of the IB ST compact station is interrupted.

Add_Error_Info

INTERBUS device number (Segment . Position) of the INTERBUS device.

OBF4hex (BUS FAIL)

Transmission error (CRC error) in the data forward path at the incoming bus interface (IN) of the spec-

Meaning ified INTERBUS device
Cause Transmission errors.

Check the specified INTERBUS segment for:

— missing or incorrect shielding of the bus cables (connectors),
Remedy — missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),
voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info

INTERBUS device number (Segment . Position) of the INTERBUS device.

OBF5hex (BUS FAIL)

Transmission error (CRC error) in the data return path at the incoming bus interface (IN) of the speci-

Meaning fied INTERBUS device.

Check the specified INTERBUS segment for:

— missing or incorrect shielding of the bus cables (connectors),
Remedy — missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),
voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info

INTERBUS device number (Segment . Position) of the INTERBUS device.
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OBF6hex (BUS FAIL)

Bus error. Data transmission was temporarily interrupted. As a result, the controller board reset all
outputs and stopped data transmission. The display shows the INTERBUS device number. The error
can be found

Meaning — in the preceding bus segment of a local bus,

in the preceding bus segment of a ST compact station,

in the bus segments of a preceding remote bus branch (e.g., installation remote bus), or

in the bus segment of the indicated INTERBUS device.

Voltage reset of an INTERBUS device in the specified area.
— Cable break in the specified bus segment.
— The bridge (RBST or LBST) in the connector for the outgoing bus is defective for a device in the

specified area.
Add_Error_Info INTERBUS device number (Segment . Position) of the INTERBUS device.

Cause

OBF8hex (BUS FAIL)

Multiple errors when acquiring 170 data at the specified device. It was not possible to exactly locate
the error.

Meaning

The error occurs due to

Cause — installation errors,

— a defective INTERBUS device.

The specified device, the preceding complete bus as well as all devices connected to OUT2 of the
specified device.

Error location

Check your system for:

— missing or incorrect shielding of the bus cables (connectors),

— missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),

cable breaks in remote and local bus cabling,

— voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info INTERBUS device number (Segment . Position) of the INTERBUS device.

Remedy

OBF9hex (BUS FAIL)

Multiple error at the specified device during quick diagnostics. It was not possible to exactly locate
the error.

Meaning

The error occurs due to

Cause — installation errors,

— a defective INTERBUS device.

The specified device, the preceding complete bus as well as all devices connected to OUT2 of the
specified device.

Error location

Check your system for:

— missing or incorrect shielding of the bus cables (connectors),

missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),

— cable breaks in remote and local bus cabling,

voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info INTERBUS device number (Segment . Position) of the INTERBUS device.

Remedy
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OBFAhex (BUS FAIL)
Meaning Multiple errors at the specified device during startup or permanent diagnostics.

The error occurs due to

Cause — installation errors,

— a defective INTERBUS device.

The specified device, the preceding complete bus as well as all devices connected to OUT2 of the
specified device.

Error location

Check your system for:

— missing or incorrect shielding of the bus cables (connectors),

— missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),

cable breaks in remote and local bus cabling,

voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info INTERBUS device number (Segment . Position) of the INTERBUS device.

Remedy

OBFBhex (BUS FAIL)
Meaning Error detected by means of quick diagnostics.

The specified device, the preceding complete bus as well as all devices connected to OUT2 of the
specified device.

Error location

Check your system for:

missing or incorrect shielding of the bus cables (connectors),

missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),

cable breaks in remote and local bus cabling,

voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info INTERBUS device number (Segment . Position) of the INTERBUS device.

Remedy
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Error Codes for Remote Bus and Local Bus Errors

TheAdd _Error_Info provides the coded error location for remote or local bus errors. The exact error positionis only indi-
cated if no interface error occurred. In the case of an interface error, the defective bus segment will be indicated. Bit 7 indi-
cates whether an interface error occurred. The meanings of bits 0 to 6 will also change. Thisresultsin three different states
which have the following bit combinationsin the Add_Error_Info.

No interface error occurred

151413121110 9 8|7 6 5 4 3 2 1 O| Add_Error_Info

| | | L
Bus segment in which

the error occurred

— Position of the located error

Bit 7=0 No interface error occurred

Error at the outgoing remote bus interface

(151413121110 9 8|7 6 5 4 3 2 1 0 AddError_nfo

Bus segment in which
the error occurred

L Bit0 =0 Error at the outgoing
remote bus interface

Bit1-6 =0

Bit 7=1 An interface error occurred

Error at the outgoing local bus interface

(151413121110 9 8|7 6 5 4 3 2 1 0 AddError_Info

I L BitO =1 Error at the outgoing
Bus segment in which local bus interface

the error occurred

Bit1-6 =0

Bit 7=1 Aninterface error occurred
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0C10hex to 0C13

hex (RB FAIL) or 0D10hex to 0D13hex (LB FAIL)

Meaning

An INTERBUS device is missing.

A device entered in the connected bus configuration and not marked as switched off is missing in the
connected bus configuration.

Cause The active configuration is the quantity of INTERBUS devices connected to the INTERBUS system
whose data is within the summation frame. The active configuration may differ from the connected
bus configuration only when physically connected bus segments have been switched off.

Remedy Compare the active configuration with the connected bus configuration, taking any disabled bus seg-

ments into account.

Add_Error_Info

Error location (Segment . Position).

0C14hex to 0C17

hex (RB FAIL) or 0D14hex to 0D17hex (LB FAIL)

Meaning

Multiple errors in the segment of the connected INTERBUS device.

Cause Transmission errors.

Check the segment of the specified INTERBUS device for:

— missing or incorrect shielding of the bus cables (connectors),
Remedy — missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),
voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info

Error location (Segment . Position).

0C18hex to 0C1B

hex (RB FAIL) or 0D18hex to OD1Bhex (LB FAIL)

Meaning

Multiple timeout in the segment of the specified INTERBUS device.

Cause Transmission errors.

Check the segment of the specified INTERBUS device for:

— missing or incorrect shielding of the bus cables (connectors),
Remedy — missing or incorrect grounding/equipotential bonding,

— poor connections in the connector (loose contact, dry joint),
— voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info

Error location (Segment . Position).

0C1Chex to OC1F

hex (RB FAIL) or 0D1Chex to OD1Fhex (LB FAIL)

Transmission error (CRC error) in the forward data path at the incoming bus interface (IN) of the spec-

Meaning ified INTERBUS device.
Cause Transmission errors.

Check the segment of the specified INTERBUS device for:

— missing or incorrect shielding of the bus cables (connectors),
Remedy — missing or incorrect grounding/equipotential bonding,

poor connections in the connector (loose contact, dry joint),
voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info

Error location (Segment . Position).

0C20hex to 0C23

hex (RB FAIL) or 0D20hex to 0D23hex (LB FAIL)

The Medium Attachment Unit (MAU) firmware component diagnosed an interruption of the data trans-

Meaning mission.

Cause Interruption in the forward data path of the incoming bus interface (IN) of the specified INTERBUS
device.

Remedy Check the cables, male and female connectors on cables and devices for interruptions and repair

them, if required.

Add_Error_Info

Error location (Segment . Position).
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0C24hex to 0C27hex (RB FAIL) or 0OD24hex to 0D27hex (LB FAIL)

Transmission error (CRC error) in the return data path at the incoming bus interface (IN) of the speci-

Meaning fied INTERBUS device.
Cause Transmission errors.

Check the segment of the specified INTERBUS device for:

— missing or incorrect shielding of the bus cables (connectors),
Remedy — missing or incorrect grounding/equipotential bonding,

— poor connections in the connector (loose contact, dry joint),
— voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info

Error location (Segment . Position).

0C28hex to 0C2B

hex (RB FAIL) or 0D28hex to OD2Bhex (LB FAIL)

Meaning

The Medium Attachment Unit (MAU) diagnosed an interruption of the data transmission.

Cause

Interruption in the return data path at the incoming bus interface (IN) of the specified INTERBUS
device.

Remedy

Check the cables, male and female connectors on cables and devices for interruptions and repair
them, if required.

Add_Error_Info

Error location (Segment . Position).

0C2Chex to OC2F

hex (RB FAIL) or 0OD2Chex to OD2Fhex (LB FAIL)

Meaning

Unexpected change of the RBST or LBST signal.

Cause

Missing or defective bridge (loose contact, dry joint) in the outgoing bus connector of the preceding
INTERBUS device.

Remedy

Check the segment of the specified INTERBUS device for interruptions in the connector (loose con-
tact, dry joint). Solder a bridge or ensure the proper connection of the already existing bridge to gener-
ate an error-free RBST or LBST signal.

Add_Error_Info

Error location (Segment . Position).

0C40hex to 0C43

hex (RB FAIL) or 0D40hex to 0D43hex (LB FAIL)

Meaning

The length code of the specified INTERBUS device is not identical with the entry in the configuration
frame.

Add_Error_Info

Error location (Segment . Position).

0C44hex to 0C47

hex (RB FAIL) or 0D44hex to 0D47hex (LB FAIL)

Meaning

The ID code of the specified INTERBUS device is not identical with the entry in the configuration
frame.

Add_Error_Info

Error location (Segment . Position).

0C48hex to 0C4B

hex (RB FAIL) or OD48hex to 0D4Bhex (LB FAIL)

Meaning

Only ID cycles but no data cycles can be run.

Cause

— The data register of the specified INTERBUS device has been interrupted.
— The number of data registers of the specified INTERBUS is not identical with the length code
entered in the configuration frame.

Add_Error_Info

Error location (Segment . Position).

0C4Chex to 0C4F

hex (RB FAIL) or OD4Chex to OD4Fhex (LB FAIL)

Meaning

The specified INTERBUS device has an invalid ID code.

Add_Error_Info

Error location (Segment . Position).
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0D50hex to OD53hex (LB FAIL)

Meaning

The specified INTERBUS device has the ID code of a remote bus device.

Add_Error_Info

Error location (Segment . Position).

0C58hex to 0C5Bhex (RB FAIL) or OD58hex to OD5Bhex (LB FAIL)

Meaning

The data transmission is interrupted at the outgoing remote bus interface (OUT1) of the specified
INTERBUS device.

Cause

— The connector has not been plugged in.
— The bridge for connector identification (RBST or LBST) is defective.

Add_Error_Info

Error location (Segment . Position).

0C5Chex to OC5F

hex (RB FAIL) or OD5Chex to OD5Fhex (LB FAIL)

Meaning

Data transmission is interrupted at the outgoing bus interface (OUT2) of the specified INTERBUS
device.

Cause

— The connector has not been plugged in.
— The bridge for connector identification (RBST or LBST) is defective.

Add_Error_Info

Error location (Segment . Position).

0C68hex to 0C6Bhex (RB FAIL) or 0D68hex to OD6Bhex (LB FAIL)

Meaning

The SUPI 3 of the specified INTERBUS device detected an 1/0 timeout.

Add_Error_Info

Error location (Segment . Position).

0C6Chex to 0C6Fhex (RB FAIL) or OD6Chex to OD6Fhex (LB FAIL)

Meaning The specified INTERBUS device carried out a reset.
Cause The specified INTERBUS device is insufficiently supplied with power or is defective.
— Check this INTERBUS device.
— Check the supply voltage of this INTERBUS device whether it conforms to the rated value and
whether the permissible AC voltage portion is exceeded. Refer to the relevant data sheet for the val-
Remedy ues.

— Check the BK module’s power supply unit for an overload condition. Refer to the relevant data
sheets for the maximum permissible output current of the BK module and for the typical current
consumption of the connected local bus devices.

Add_Error_Info

Error location (Segment . Position).

0C70hex to 0OC73

hex (RB FAIL) or 0D70hex to 0D73hex (LB FAIL)

Data transmission was aborted. In an INTERBUS device whose SUPI is run in the microprocessor

Meaning mode, the microprocessor failed to initialize the SUPI.

— The controller board tried to switch the bus into the ACTIVE state faster than the microprocessor of
Cause the INTERBUS device could initialize the SPUI.

— The INTERBUS device is defective.

— Delay the call of the “Activate_Configuration” (0711hex) service until the microprocessor has initial-
Remedy ized the SUPI.

— Replace the INTERBUS device.

Add_Error_Info

Error location (Segment . Position).

0C74hex to OC77

hex (RB FAIL) or 0D74hex to 0D77hex (LB FAIL)

Meaning

Data transmission was interrupted.

Cause

An invalid mode has been set on the INTERBUS protocol chip of an INTERBUS device.

Remedy

Set a valid operating mode or replace the device.

Add_Error_Info

Error location (Segment . Position).

OPENNET CONTROLLER USER’S MANUAL 24-25



24: REMOTE |/0O SYSTEM

0C80hex to 0C83hex (RB FAIL) or 0D80hex to 0D83hex (LB FAIL)

Meaning Multiple errors at the outgoing bus interface (OUT1) of the specified INTERBUS device.
Cause Defect of the bus cable connected to this bus interface, of the following INTERBUS device, or of a
device on any subsequent local bus.
Check this part of the system for:
— missing or incorrect shielding of the bus cables (connectors),
Remedy — missing or incorrect grounding/equipotential bonding,
— poor connections in the connector (loose contact, dry joint),
— voltage dips on the communication voltage supply of the remote bus devices.
Add_Error_Info Error location (Segment . Position).

0C84hex to 0C87

hex (RB FAIL) or 0D84hex to 0D87hex (LB FAIL)

Meaning

Multiple timeout of the outgoing bus interface (OUT1) of the specified INTERBUS device.

Defect of the bus cable connected to this bus interface, of the following INTERBUS device, or of a

Cause device on any subsequent local bus.

Check this part of the system for:

— missing or incorrect shielding of the bus cables (connectors),
Remedy — missing or incorrect grounding/equipotential bonding,

— poor connections in the connector (loose contact, dry joint),
— voltage dips on the communication voltage supply of the remote bus devices.

Add_Error_Info

Error location (Segment . Position).

0C88hex to 0C8B

hex (RB FAIL) or OD88hex to 0D8Bhex (LB FAIL)

Meaning

An unexpected device was found at the outgoing bus interface (OUT1) of the specified INTERBUS
device.

Cause

— INTERBUS device connected without an entry in the active configuration.
— INTERBUS cable connected without any further INTERBUS devices.

Add_Error_Info

Error location (Segment . Position).

0C8Chex to OC8F

hex (RB FAIL) or OD8Chex to OD8Fhex (LB FAIL)

Meaning Only ID cycles but no data cycles can be run.
— Interrupted data register of the INTERBUS device connected to the outgoing remote bus interface
Cause (OUTY).

— The number of data registers of the specified INTERBUS that is connected to the outgoing remote
bus interface (OUT1) of the specified INTERBUS device is not identical with the length code.

Add_Error_Info

Error location (Segment . Position).

0C90hex to 0C93

hex (RB FAIL)

Meaning The specified INTERBUS device could not activate the following bus segment.
Cause The INTERBUS device connected to the outgoing interface (OUT1) of the specified INTERBUS device
carried out a voltage reset or is defective.
— Check this INTERBUS device.
— Check the supply voltage of this INTERBUS device whether it conforms to the rated value and
whether the permissible AC voltage portion is exceeded. Refer to the relevant data sheet for the val-
Remedy ues.

— Check the BK module’s power supply unit for an overload condition. Refer to the relevant data
sheets for the maximum permissible output current of the BK module and for the typical current
consumption of the connected local bus devices.

Add_Error_Info

Error location (Segment . Position).
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0C94hex to 0C97hex (RB FAIL)

Meaning

An INTERBUS device with the ID code of a local bus device was found at the outgoing remote bus
interface (OUT1) of the specified INTERBUS device.

Add_Error_Info

Error location (Segment . Position).

0C98hex to 0C9Bhex (RB FAIL) or 0D98hex to 0D9Bhex (LB FAIL)

Meaning

The INTERBUS device connected to the outgoing remote bus interface (OUT1) of the specified INTER-
BUS device has an invalid ID code.

Add_Error_Info

Error location (Segment . Position).

0D9Chex to OD9Fhex (LB FAIL)

Meaning

The local bus connected directly to the controller board consists of more devices than have been
entered in the active configuration.

Add_Error_Info

Error location (Segment . Position).

OCCOhex to OCC3hex (RB FAIL) or ODCOhex to ODC3hex (LB FAIL)

Meaning Multiple errors at the outgoing bus interface (OUT2) of the specified INTERBUS device.
— INTERBUS cable connected to the outgoing bus interface (OUT2) without any further INTERBUS
device.
— A local/remote bus cable is defective that belongs to the local/remote bus of the specified INTER-
Cause BUS device.
— Defective INTERBUS device connected to the local/remote bus of the specified INTERBUS device.
— Failure of the supply voltage (communication voltage U,) for the module electronics made available
by the BK module.
— Failure of the supply voltage (U,) for the BK module.
Remedy Check this local/remote bus.

Add_Error_Info

Error location (Segment . Position).

0CC4hex to 0OCC7hex (RB FAIL) or 0ODC4hex to ODC7hex (LB FAIL)

Meaning

Multiple timeout at the outgoing bus interface (OUT2) of the specified INTERBUS device.

Cause

— Defective local/remote bus cable that belongs to the local/remote bus of the specified device.

— Defective INTERBUS device connected to the local/remote bus of the specified INTERBUS device.

— Failure of the supply voltage (communication voltage U,) for the module electronics made available
by the BK module.

— Failure of the supply voltage (U,) for the BK module.

Remedy

Check this local/remote bus.

Add_Error_Info

Error location (Segment . Position).

0CC8hex to 0CCBhex (RB FAIL) or ODC8hex to ODCBhex (LB FAIL)

Meaning

Unexpected devices were found at the outgoing bus interface (OUT2) of the specified INTERBUS
device.

Cause

— INTERBUS device connected without an entry in the active configuration.
— INTERBUS cable connected without any further INTERBUS devices.

Add_Error_Info

Error location (Segment . Position).
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OCCChex to OCCFhex (RB FAIL) or ODCChex to ODCFhex (LB FAIL)

Meaning Only ID cycles but no data cycles can be run.

— Interrupted data register of the INTERBUS device connected to OUT2.

Cause — The number of data registers of the INTERBUS device connected to the outgoing interface (OUT2) of
the specified INTERBUS device is not identical with the length code entered in the configuration
frame.

Remedy Replace the INTERBUS device which is connected to the outgoing bus interface (OUT2) of the speci-

fied INTERBUS device or adapt in the configuration frame the entry to the length code.

Add_Error_Info

Error location (Segment . Position).

OCDOhex to 0CD3hex (RB FAIL) or ODDOhex to ODD3hex (LB FAIL)

After the outgoing bus interface (OUT2) of the specified INTERBUS device was opened, further

Meaning devices in addition to a BK module were included in a data ring.
Cause The INTERBUS device connected to the outgoing bus interface (OUT2) of the specified INTERBUS
device carried out a voltage reset or is defective.
— Check this INTERBUS device.
— Check the supply voltage of this INTERBUS device whether it conforms to the rated value and
whether the permissible AC voltage portion is exceeded. Refer to the relevant data sheet for the val-
Remedy ues.

— Check the BK module’s power supply unit for an overload condition. Refer to the relevant data
sheets for the maximum permissible output current of the BK module and for the typical current
consumption of the connected local bus devices.

Add_Error_Info

Error location (Segment . Position).

0CD4hex to OCD7hex (RB FAIL) or 0DD4hex to ODD7hex (LB FAIL)

Meaning Error in the 8-wire local bus connected to the specified INTERBUS device.
— Defective local bus cable that belongs to the local bus of the specified device.
— Defective INTERBUS device connected to the local bus of the specified INTERBUS device.
Cause - - ; .
— Failure of the supply voltage (communication voltage U,) for the module electronics made available
by the BK module.
Remedy Check this local bus.

Add_Error_Info

Error location (Segment . Position).

0CD8hex to OCDBhex (RB FAIL) or ODD8hex to ODDBhex (LB FAIL)

Meaning

The local bus connected to the specified bus terminal module consists of more local bus devices than
were entered in the active configuration.

Add_Error_Info

Error location (Segment . Position).

OCDChex to OCDFhex (RB FAIL) or ODDChex to ODDFhex (LB FAIL)

Meaning

The INTERBUS device connected to the outgoing bus interface (OUT2) of the specified INTERBUS
device has an invalid ID code.

Add_Error_Info

Error location (Segment . Position).

The error codes described above are excerpts from:

INTERBUS User Manual
Generation 4 Controller Boards as of Firmware 4.12

Designation:
Order No.

IBS SYSFW G4 UM E
2745185

Section 3 Error Codes

24-28
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25: DEVICENET SLAVE MODULE

Introduction

This chapter describes DeviceNet slave module FC3A-SX5DS1 used with the OpenNet Controller to interface with the
DeviceNet™ network, and provides details on the DeviceNet system setup and the DeviceNet slave module specifications.

The OpenNet Controller can be linked to DeviceNet networks. For communication through the DeviceNet network, the
DeviceNet slave module is available. Mounting the DeviceNet slave module beside the OpenNet Controller CPU module
makes a slave station used as an I/O terminal in a DeviceNet network. The slave station can transfer 1/0 data to and from
the master station just as an ordinary 1/0 module in a distributed network.

DeviceNet Slave Module Features

Since the DeviceNet slave module conforms to the DeviceNet specifications, the OpenNet Controller can be linked to
DeviceNet networks consisting of DeviceNet compliant products manufactured by many different vendors, such as /0O ter-
minals, sensors, drives, operator interfaces, and barcode readers.

The transmit/receive data quantity can be selected from 0 through 8 bytes (64 bits) in 1-byte increments. One DeviceNet
slave module enables the OpenNet Controller CPU module to transmit 64 bits and receive 64 bits at the maximum to and
from the DeviceNet master station.

About DeviceNet

DeviceNet was originally developed by Allen-Bradley as a network for sensors, actuators, and other discrete devices,
and later the specifications were opened. Now, major automotive manufacturers and various industries employ
DeviceNet networks.

DeviceNet Features
The network configuration is based on the bus system. The basic network consists of a trunkline-dropline topology.
Multi-drop or daisy-chain configuration is also possible.

The DeviceNet protocol is based on CAN (Controller Area Network) which has been widely used for networks on auto-
mobiles, making it possible to configure reliable networks with high noise immunity.

Transmission Distance and Nodes

The maximum transmission distance is 500 meters when using athick trunk cable at a data rate of 125k baud, and the
maximum quantity of nodes is 64 including a master station.

DeviceNet is a trademark of Open DeviceNet Vendor Association, Inc. (ODVA).
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25: DEVICENET SLAVE MODULE

DeviceNet Network System Setup

Various DeviceNet compliant devices, such as the DeviceNet slave module and IDEC SX5D communication 1/O termi-
nals, can be connected to the DeviceNet network.

The DeviceNet network requires a DeviceNet master modul e available from other manufacturers. The OpenNet Controller
can be used as a dlave station by adding the DeviceNet slave module to the right of the OpenNet Controller CPU module.

A maximum of seven OpenNet slave modules, such as DeviceNet slave modules and LONWORKS interface modules, and

analog 1/0 modules can be mounted with one OpenNet Controller CPU module.

DeviceNet Master Station

DeviceNet

STATUS
MODULE NET
a0 O

[

oooo

Example:

Rockwell Automation
SLC Processor

with 1747-SDN
DeviceNet Scanner

DeviceNet Network
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25: DEVICENET SLAVE MODULE

DeviceNet Slave Module Parts Description

Expansion Connector

(1) Module ID
(5) Status LED

(2) DIP Switch

@

(4) Color Label (3) Network Interface Connector

Module Name DeviceNet Slave Module
Type No. FC3A-SX5DS1

(1) Module ID FC3A-SX5DS1 indicates the DeviceNet slave module ID.

(2) DIP Switch 10-pole DIP switch for setting node address (MAC ID), datarate, output hold/load off, and physical
port number

(3) Network Interface Connector  For connecting the DeviceNet communication cable

(4) Color Label A five-color label islocated beside the connector on the DeviceNet slave module. Connect each of
the five different-color wires of the DeviceNet communication cable to the terminal of a matching
color.

Label and Wire Insulation Color Name
Black V-
Blue CAN_L
Bare Wire Drain
White CAN_H
Red V+
(5) Status LED Indicates operating status
Indicator Status Description
POW — OFF Module power OFF
(power) Green | ON Module power ON
— OFF Power OFF or Dup_MAC_ID test not completed

Flash Normal operation (communication not established)

MNS Green

(module/network status) ON Normal operation (communication established)

Flash Minor fault (temporary network error)

Red —
ON Critical fault
— OFF I/0 inactive
10 Green | ON 170 active
(170 status) Flash | Minor fault
Red ON Critical fault
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DeviceNet Slave Module Specifications

General Specifications

Communication Interface

Power Voltage Range 11to25VDC

Current Draw Approx. 25 mA

Isolation Between control circuit and communication terminal: Photocoupler isolated
Insulation Resistance Between communication terminal and FG: 10 MQ minimum (500V DC megger)
Dielectric Strength Between communication terminal and FG: 1000V AC, 1 minute (10 mA maximum)

10 to 57 Hz, amplitude 0.075 mm; 57 to 150 Hz, acceleration 9.8 m/sec? (1G);

Vibration Resistance 10 sweep cycles each in 3 axes (total 80 minutes) (IEC1131)

Shock Resistance 147 m/sec? (15G), 11 msec, 3 shocks each in 3 axes (IEC1131)
Altitude ?rzi?p?c?r:étion: 8 :8 28882

Operating Temperature 0 to +55°C (no freezing)

Operating Humidity 30 to 90% RH (no condensation)

Storage Temperature -251to +75°C

Storage Humidity 30 to 90% RH (no condensation)

Corrosion Immunity Free from corrosive gases

Mounting Snap-on mounting on 35-mm DIN rail

Weight (approx.) 180g

Communication Specifications

= Data Rate and Transmission Distance

Data Rate Max. Cable Distance | Max. Cable Distance Max. Drop Line Max. Total Drop
for 100% Thick Cable | for 100% Thin Cable Length Line Length

500k baud 100m 100m 6m 39m
250k baud 250m 100m 6m 78m
125k baud 500m 100m 6m 156m

= Maximum Number of Stations in the Network 64 stations (including a master)

< Communication Data Length Transmit: 0 to 8 bytes (selectable in 1-byte increments)

Receive: 0 to 8 bytes (selectable in 1-byte increments)
= Network Interface Connector In the module: MSTB2.5/5-GF-5.08AU (made by Phoenix Contact)

To the cable: FRONT-MSTB2.5/5-STF-5.08AU (made by Phoenix Contact)

Communication Cable (Special DeviceNet Cable)

Thick Cable Type No. | Thin Cable Type No. Maker
Rockwell Automation
1485C-P1A50 1485C-P1-C150 For details about cables, con-
sult Rockwell Automation.

Terminator Terminators must be connected to both ends of the DeviceNet network. When
setting up a network, either connect commercially-available terminators at
both ends of the network or connect the following resistor to the branch taps
at both ends of the network.

Metal film resistor: 121Q, +1%, 1/4W
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Wiring DeviceNet Slave Module

Precautions for Wiring
¢ Do not run the network cable in parallel with or near power lines, and keep the network cable away from noise sources.

* Power down the DeviceNet slave module before you start wiring. Make sure that wiring is correct before powering up
the DeviceNet slave module.

o Use the special DeviceNet cable for connecting the network.

o A five-color label islocated beside the connector on the DeviceNet slave module. Connect each of the five different-
color wires of the cable to the terminal of a matching color.

* When using thick cables, only one wire can be connected to aterminal of the network interface connector. To connect
two wires of thick cables, use a device tap.

o Tighten the mounting screws of the network interface connector to a recommended torque of 0.3 to 0.5 N-m.
o Tighten the terminal screws of the network interface connector to a recommended torque of 0.5t0 0.6 N-m.

o Either connect commercially-available terminators at both ends of the network or connect the following resistor to the
branch taps at both ends of the network. Connect the terminator between the CAN_H (white) and CAN_L (blue) lines.

Metal film resistor: 121Q, £1%, 1/4W

Ferrules, Crimping Tool, and Screwdriver for Phoenix Terminal Blocks

The screw terminal block of the network interface connector can be wired with or without using ferrules on the end of the
cable. Applicable ferrules for the terminal block and crimping tool for the ferrules are listed below. Use a screwdriver to
tighten the screw terminals on the DeviceNet slave module. Ferrules, crimping tool, and screwdriver are made by and are
available from Phoenix Contact.

Type numbers of Phoenix Contact ferrules, crimping tool, and screwdriver are listed below. When ordering these products
from Phoenix Contact, specify the Order No. and quantity listed below.

DeviceNet dave modules are connected to the network using special DeviceNet thick or thin cables, each cable consisting
of three different sizes of wires listed below.

« Ferrule Order No.

Applicable Wire Size For 1-wire connection For 2-wire connection pes./PKt
mm? AWG Phoenix Type Order No. Phoenix Type Order No. ' '
0.25 24 Al 0,25-8 YE 3200852 — — 100
0.5 20 Al 0,5-8 WH 3200014 AI-TWIN 2 x 0,5-8 WH 3200933 100
0.75 18 Al 0,75-8 GY 3200519 AI-TWIN 2 x 0,75-8 GY 3200807 100

1.0 18 Al 1-8 RD 3200030 AI-TWIN 2 x 1-8 RD 3200810 100
15 16 Al 1,5-8 BK 320004 3 AI-TWIN 2 x 1,5-8 BK 3200823 100
2.5 14 Al 2,5-8 BU 3200522 — — 100
For 1-wire Connection . Diminsion For 2-wire connection . Dime;sion
Al0,258 YE | 4.5mm AI-TWIN 2 x 0,5-8 WH
Al 0,5-8 WH AI-TWIN 2 x 0,75-8 GY | 7.0 mm
Al 0.75-8 GY AI-TWIN 2 x 1-8 RD
<A, B0mm | Al 1.8 RD 6.0 mm AITWIN2x 1,58 BK | 8.0 mm
Al 1,5-8 BK <« B ,1.80mm_
Al 2,5-8 BU
= Crimping Tool and Screwdriver Order No.
Tool Name Phoenix Type Order No. Pcs./Pkt.
Crimping Tool CRIMPFOX UD 6 1204 436 1
Screwdriver SZS0,6x 2,5 1205040 10
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DIP Switch Settings

DIP switches are inside the protective lid. After setting the DIP

ON —»
switches, replace the lid into position. NO | - [
All DIP switches are set to off before shipping from factory. H/L [~ |
Set the DIP switches to select the node address (MAC ID: media DRL [ w [ 1]
access control identifier), data rate, output hold/load off, and physical DRO | =» |
port number. Nas | o
Do not set the DIP switches to the * Selection Prohibited” positions. Nad | o [
N3 |~ [ ]
NAZ | o | ]
NAL | o | 1]
Nao | B[]
Node Address (MAC ID)
Node Address | NAO | NA1 | NA2 | NA3 | NA4 | NA5 || Node Address | NAO | NAL | NA2 | NA3 | NA4 | NA5
0 OFF | OFF | OFF | OFF | OFF | OFF 32 OFF | OFF | OFF | OFF | OFF | ON
1 ON | OFF | OFF | OFF | OFF | OFF 33 ON | OFF | OFF | OFF | OFF | ON
2 OFF | ON | OFF | OFF | OFF | OFF 34 OFF | ON | OFF | OFF | OFF | ON
3 ON | ON | OFF | OFF | OFF | OFF 35 ON ON | OFF | OFF | OFF | ON
4 OFF | OFF | ON | OFF | OFF | OFF 36 OFF | OFF | ON | OFF | OFF | ON
5 ON | OFF | ON | OFF | OFF | OFF 37 ON | OFF | ON | OFF | OFF | ON
6 OFF | ON | ON | OFF | OFF | OFF 38 OFF | ON | ON | OFF | OFF | ON
7 ON | ON | ON | OFF | OFF | OFF 39 ON ON | ON | OFF | OFF | ON
8 OFF | OFF | OFF | ON | OFF | OFF 40 OFF | OFF | OFF | ON | OFF | ON
9 ON | OFF | OFF | ON | OFF | OFF 41 ON | OFF | OFF | ON | OFF | ON
10 OFF | ON | OFF | ON | OFF | OFF 42 OFF | ON | OFF | ON | OFF | ON
11 ON | ON | OFF | ON | OFF | OFF 43 ON ON | OFF | ON | OFF | ON
12 OFF | OFF | ON | ON | OFF | OFF 44 OFF | OFF | ON | ON | OFF | ON
13 ON | OFF | ON | ON | OFF | OFF 45 ON | OFF | ON | ON | OFF | ON
14 OFF | ON ON | ON | OFF | OFF 46 OFF | ON | ON ON | OFF | ON
15 ON | ON | ON | ON | OFF | OFF 47 ON ON | ON ON | OFF | ON
16 OFF | OFF | OFF | OFF | ON | OFF 48 OFF | OFF | OFF | OFF | ON | ON
17 ON | OFF | OFF | OFF | ON | OFF 49 ON | OFF | OFF | OFF | ON | ON
18 OFF | ON | OFF | OFF | ON | OFF 50 OFF | ON | OFF | OFF [ ON | ON
19 ON | ON | OFF | OFF | ON | OFF 51 ON ON | OFF | OFF | ON | ON
20 OFF | OFF | ON | OFF | ON | OFF 52 OFF | OFF | ON | OFF | ON | ON
21 ON | OFF | ON | OFF | ON | OFF 53 ON | OFF | ON | OFF | ON | ON
22 OFF | ON ON | OFF | ON | OFF 54 OFF | ON | ON | OFF [ ON | ON
23 ON | ON ON | OFF | ON | OFF 55 ON ON | ON | OFF | ON | ON
24 OFF | OFF | OFF | ON ON | OFF 56 OFF | OFF | OFF | ON | ON | ON
25 ON | OFF | OFF | ON ON | OFF 57 ON | OFF | OFF | ON | ON | ON
26 OFF | ON | OFF | ON ON | OFF 58 OFF | ON | OFF [ ON | ON | ON
27 ON | ON | OFF | ON ON | OFF 59 ON ON | OFF | ON | ON | ON
28 OFF | OFF | ON | ON ON | OFF 60 OFF | OFF | ON | ON | ON | ON
29 ON | OFF [ ON | ON ON | OFF 61 ON | OFF | ON | ON | ON | ON
30 OFF | ON ON | ON ON | OFF 62 OFF | ON | ON | ON | ON | ON
31 ON | ON ON | ON ON | OFF 63 ON ON | ON | ON | ON | ON
Data Rate Output Hold or Load Off Physical Port Number
Data Rate DRO DR1 Output/Load H/7L Physical Port Number NO
125k baud OFF OFF LOAD OFF OFF 0 OFF
250k baud ON OFF HOLD ON 1 ON
500k baud OFF ON
(Selection Prohibited) ON ON
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Link Registers for DeviceNet Network Communication

DeviceNet network communication data is stored to link registersin the OpenNet Controller CPU module and the dataiis
communicated through the DeviceNet slave module.

Since seven functional modulesincluding the DeviceNet slave module can be mounted with one OpenNet Controller CPU
module, link registers are allocated depending on the position where the DeviceNet slave module is mounted.

Link Register Allocation Numbers

Allocation Number Area Function Description R/W
L*00 Data area Receive data Stores received data from the network Read
L*01 Data area Receive data Stores received data from the network Read
L*02 Data area Receive data Stores received data from the network Read
L*03 Data area Receive data Stores received data from the network Read
L*04 Data area Transmit data Stores transmit data for the network Write
L*05 Data area Transmit data Stores transmit data for the network Write
L*06 Data area Transmit data Stores transmit data for the network Write
L*07 Data area Transmit data Stores transmit data for the network Write
L*12 Status area Error data Stores various error codes Read
L*13 Status area I/0 counts Stores the byte counts of transmit/receive data | Read
L*14 Status area Connection status | Stores the allocation choice byte Read
L*24 Reserved area Software version Stores the system software version Read

Note: A number 1 through 7 comes in place of * depending on the position where the functional module is mounted, such
as OpenNet interface module or analog 1/0 module. Consequently, operand numbers are automatically allocated to each
functional module in the order of increasing distance from the CPU module, starting with L100, L200, L300, through L700.

Error Data (Status Area) L*12

L*12 | b15 |b14: unusedl b13 | b12-b9: unused | b8 | b7-b0: unused |

When an error occurs, the MNS or 10 LED on the DeviceNet slave module goes on or flashes depending on the error, and
acorresponding bit in the link register goes on. The status LED goes off when the cause of the error isremoved. The error
data bit remains on until the CPU is powered up again or reset.

b15 (initialization error)
This bit goes on when the CPU module fails to acknowledge the completion of initialization for communication with the
DeviceNet slave module.

b13 (I/O error)
This bit goes on when an error occurs during communication through the CPU bus.

b8 (communication fault)
This bit goes on when a communication fault is detected.

170 Counts (Status Area) L*13

L*13 |b15-b12: transmit bytesl b11-b8: receive bytes | b7-b0: unused |

Thislink register stores the transmit and receive byte counts selected in the Function Area Setting > Open Busin
WindLDR.

Connection Status (Status Area) L*14

L*14 | b15-b8: allocation choice | b7-b0: unused

Thislink register stores the data of the alocation choice byte.

Software Version (Reserved Area) L*24

L*24 | b15-b12: major revision | b11-b8: minor revision | b7-b0: unused |

Thislink register stores the system software version number. [Example] Version 1.3 — 1. mgjor revision, 3: minor revision
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Function Area Setting for DeviceNet Slave Station

The quantity of transmit/receive data for DeviceNet network communication is specified using the Function Area Setting
in WindLDR. The OpenNet Controller CPU module recognizes all functional modules, such as DeviceNet slave, LON-
WoRKS interface, and analog I/0O modules, automatically at power-up and exchanges data with the DeviceNet master sta-

tion through the link registers allocated to each slave station (node).

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller CPU

modul e after changing any of these settings.

Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box

appears.
2. Select the Open Bustab.

Configure Communication
Master Module Check Box Fien/Talch | Diata Link | Cosen Post Open Bun | dthess | 2] ¢

Check this box only when w5 Comlapie Commurgsion Masier Madkibs
the remote 1/0 master

Uuarisip of Mooz Lernar -<
module is used. I:

Shawr Siatien Tianewit Ry Data Quastity [Bptoa)

Slave Station ————» | sadin Teararst | Reeros
Transmit/Receive I " — 1 re——
Data Quantity (Bytes) 7 B =1 [a o
When using DeviceNet z B = a -
slave module or LONWORKS & ] =] |3 -
interface module, specify % B =1 |2 =
the data bytes to communi- : : : : :

cate through each slave or
interface module.

[Lrom ] [xcomet || oot [[ @um ][ cvew |

Quantity of Nodes Connected
When using the remote 1/0 mas-
ter module, specify the quantity
of nodes from 1 through 32.

Transmit/Receive Bytes O to 8
(default: 8 bytes)

This value determines the data
quantity O through 8 bytes (64
bits) to communicate with the
DeviceNet master module.

For the example on the next
page, select 8 transmit bytes and
4 receive bytes for Module 1.

3. Select transmit and receive data bytes for module position 1 through 7 where the DeviceNet slave module is mounted.

4. Click the OK button and download the user program to the OpenNet Controller.
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Programming Transmit/Receive Data Using WindLDR

The OpenNet interface module, such as DeviceNet slave or LONWORKS interface module, exchanges data between the
open network and the link registersin the CPU module allocated to the OpenNet interface module, depending on the slot
where the OpenNet interface module is mounted.

To create acommunication program for an OpenNet interface module, first determine the slot number where the OpenNet
interface module is mounted, and make a program to write data to link registers allocated to transmit data and to read data
from link registers allocated to receive data.

Example: When a DeviceNet slave module is mounted in the first slot of all functional modules

e Transmit Data

65535 — L 104 through L107
| ol_ MOVW) 6583%-,55 LDlloi REP “ When input |0 is on, constant 65535 (FFFFh) designated by source oper-
and S1 ismoved to four link registers L 104 through L 107 designated by
destination operand D1. All 64 bits (8 bytes) in link registers L104
through L 107 are turned on. Since link registers L 104 through L 107
transmit data, the data is transmitted to the network.

e Receive Data

— MOV(W) S1R D1R REP
’_‘”_ L100 DO 2

When input 11 is on, 32-bit (4-byte) datain two link registers L100 and
L 101 designated by source operand S1 is moved to dataregisters DO and
D1 designated by destination operand D1. Since link registers L 100 and
L 101 receive data, communication dataread to L 100 and L101 is moved
to dataregisters DO and D1.

“ L100-L101 — DO-D1

Starting Operation

1. Set up the OpenNet Controller CPU and DeviceNet slave modules, and connect the DeviceNet slave module to the
DeviceNet network using DeviceNet cables.

2. Power up the CPU module and download the user program to the CPU module using WindLDR.
3. Start the CPU module to run, then DeviceNet communication starts.

The delay until the communication starts after power-up depends on the size of the user program and the system setup.

While the CPU is stopped, data exchange between the CPU and DeviceNet slave modules is halted, but communication
with the DeviceNet network continues.

Data exchange between the CPU and DeviceNet slave modules is asynchronous with the user program scanning in the
CPU module.

IIEI: OPENNET CONTROLLER USER’S MANUAL 259



25: DEVICENET SLAVE MODULE

Transmission Time

The response time of the DeviceNet network varies greatly depending on factors such as the quantity of nodes, data bytes,
and DeviceNet system setup. To determine the accurate response time, confirm the response time on the actual network
system.

The following example describes a response time in a DeviceNet network system comprised of IDEC SX5D communica
tion 1/O terminals.

Example: DeviceNet Transmission Time
e System Setup

PLC: 1747-L.532 (SLC5/03 CPU made by Rockwell Automation)
Master: 1747-SDN (SLC500 DeviceNet Scanner Module made by Rockwell Automation)
Slaves: SX5D-SBM16K (8pt transistor source input / 8pt transistor sink output)

SX5D-SBM16P (8pt transistor sink input / 8pt transistor protect source output)
SX5D-SBR0O8 (8pt relay output)

Data Rate: 125k baud
Operation Mode: Communication according to the scan list in the master
e System Operation (Data Flow)

(1) SX5D-SBM16K sends 8-input data to the master, and the master sends 8-output data to SX5D-SBM16K.
(2) SX5D-SBM16P sends 8-input data to the master, and the master sends 8-output data to SX5D-SBM16P.
(3) SX5D-SBM16K sends 8-input data to the master, and the master sends 8-output data to SX5D-SBROS.

e Calculating the Response Time

Response time = Input processing time (slave) + Communication time (slave to master) + Data processing time (master
and PLC) + Communication time (master to slave) + Output processing time (slave)

e Measured Value of Response Time
SX5D-SBM16K Input ON/OFF — SX5D-SBM16K Output ON/OFF response time = Approx. 18 msec

PLC (1747-L532)

NOde 0 (MAC |D = 0) o = + DeviceNet
=]
Eg a0 3
DeviceNet Master
Power Supply Module ——{» ~— (1747-SDN)
[=] =

DeviceNet Network

Node 1 (MAC ID = 1) Node 2 (MAC ID = 2) Node 3 (MAC ID = 3)
R EEEEEE - P000000POPEI 2000000 ®ODRE] o

000000000000 00000000000000
000000000000000000O0O0OOOOO0O

00000000000000000000000000
0000000000000000000O00O0O0OOO

00000000000000000000000000
00000000000000000000O0O0OOOO

Pow O
SX5D 0 0 0 0O 0O OO O wmso
100

DeviceNet O O O O O O O O

Pow O
SX5D 0 0 0 00O O O wsO
00

DeviceNet ©O O 0 O O O O O

Pow O
SX5D 0 0 0O 0O 0 OO O ws0
00

DeviceNet O O O O O O O O

000000000000 00000000000000
00000000O0ODOOOOOOOOODOOOOOOO 0000000000 00O0O0O0OOOOOOOOOOO 00000000 000O0O0OOOOOODOOOOOOO

O [Hoooooeoeoo] "0 [Hoeoeesooo0o] 0 [Foooeeee00dH]
SX5D-SBM16K SX5D-SBM16P SX5D-SBRO8

00000000000000000000000000 00000000000000000000000000

25-10 OPENNET CONTROLLER USER’S MANUAL



25: DEVICENET SLAVE MODULE

DeviceNet Network Troubleshooting

Three LED indicators are provided on the DeviceNet slave module. When atrouble occurs during DeviceNet communica-
tion, these status LEDs go on or flash depending on the error. When the LEDs go on or flash, locate the error referring to

the table described bel ow.

Probable Causes for Network Errors
When atrouble occurs during DeviceNet communication, the following causes are suspected.

e Strong external noise

* The power voltage to the DeviceNet slave modul e has dropped below the minimum operating voltage (at |east momen-

tarily).

o Use of afaulty communication line, incorrect cable, or transmission over the rated distance

o I[mproper terminator

DeviceNet master module fails to recognize the DeviceNet slave module

Status LEDs on DeviceNet

Slave Module

POW MNS

10

Cause

Action

OFF OFF

OFF

Power is not supplied to
the OpenNet Controller
CPU module

Supply 24V DC to the OpenNet Controller CPU module

Plug in the expansion connector correctly

Green

ON OFF

OFF

Power is not supplied to
the DeviceNet interface

Plug in the communication connector correctly

Connect the DeviceNet power lines red (V+) and black (V-)
correctly

Supply 11-25V DC to the DeviceNet power line

Green

ON OFF

Green
ON

Master is not found

Plug in the communication connector correctly

Set the data rate correctly using DIP switches

Set the data rate of the master station correctly

Make sure that network wiring is correct in the entire
DeviceNet network, without short circuit or disconnection

Connect terminators (121Q) at both ends of the network

Green

ON Red ON

Green
ON

Physical communication
trouble or duplicate MAC
ID exists in the network

Plug in the communication connector correctly

Set the data rate correctly using DIP switches

Set the MAC ID correctly using DIP switches

Make sure that nodes with duplicate MAC ID does not exist
in the same network

Make sure that network wiring is correct in the entire
DeviceNet network, without short circuit or disconnection

Connect terminators (121Q) at both ends of the network

Green
Flash

Green
ON

Green
ON

Slave operates nor-
mally, but is not recog-
nized by the master

Supply power to the DeviceNet master

Make sure that the settings for the master are correct

Plug in the communication connector correctly

Set the data rate correctly using DIP switches

Set the MAC ID correctly using DIP switches

Make sure that network wiring is correct in the entire
DeviceNet network

Connect terminators (121Q) at both ends of the network

OPENNET CONTROLLER USER’S MANUAL
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25: DEVICENET SLAVE MODULE

Communication error occurs

Status LEDs on DeviceNet
Slave Module

POW MNS 10

Cause

Action

OFF OFF OFF

Power is not supplied to
the OpenNet Controller
CPU module

Supply 24V DC to the OpenNet Controller CPU module

Plug in the expansion connector correctly

Physical communication

Plug in the communication connector correctly

Green Red Green roblem exists in the Make sure that network wiring is correct in the entire
ON ON ON getwork DeviceNet network, without short circuit or disconnection
Make sure that the network is not affected by noise
Make sure that the master is operating
Green Plug in the communication connector correctly
Green Red ON or | Data from the master — - -
ON ON Red does not arrive Make sure that network wiring is correct in the entire
Flash DeviceNet network, without short circuit or disconnection
Make sure that the network is not affected by noise
Make sure that the settings for the master are correct
Make sure that the slave is not stopped by power-down or
o _ other causes (if automatic recovery is enabled at the master,
Green Green Green Communication with communication resumes when power is restored at the slave)

ON Flash ON

the master is not
established

Plug in the communication connector correctly

Make sure that network wiring is correct in the entire
DeviceNet network, without short circuit or disconnection

Supply 11-25V DC to the DeviceNet power line

OpenNet Controller link registers cannot receive data from the network correctly

Status LEDs on DeviceNet

Slave Module Cause Action
POW MNS 10
Make sure that the settings for the master are correct
Set the transmit/receive bytes in the Function Area Settings
ON or ON or ONor | Incorrect setting or correctly

OFF OFF OFF

communication error

Make sure that the link register numbers are correct

See “DeviceNet Master Module fails to recognize the slave
module” and “Communication error occurs” described above

OpenNet Controller link registers cannot send out data to the network correctly

Status LEDs on DeviceNet
Slave Module

Cause Action
POW MNS 10
. Make sure that the settings for the master are correct
ON or ON or ON or | Incorrect setting or

OFF OFF OFF

communication error

See “DeviceNet Master Module fails to recognize the slave
module” and “Communication error occurs” described above

25-12
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26: LONWORKS INTERFACE MODULE

ntroduction

This chapter describes LONWORKS interface module FC3A-SX5L S1 used with the OpenNet Controller to interface with
the LONWORKS® network, and provides details on the LONWORKS system setup and the LONWORKS interface module
specifications.

The OpenNet Controller can be linked to LONWORKS networks. For communication through the LONWORKS network, the
LoNWORKS interface module is available. Mounting the LONWORKS interface module beside the OpenNet Controller
CPU module makes up a node on a LONWORKS network. The node can communicate I/O data with other nodesin adis-
tributed network.

LONWORKS Interface Module Features

The LoNWORKS interface modul e conforms to the specifications of LONWORKS that is recognized worldwide as ade facto
industry standard open network, so the OpenNet Controller can be linked to the LONWORKS networks consisting of LON-
WOoRKs compliant products manufactured by many different vendors, such as 1/0O terminals, sensors, drives, operator inter-
faces, and barcode readers. The flexible, configurable, and interoperable features of the LONWORKS network make it
possible to build, expand, or modify production lines with reduced cost.

The transmit/receive data quantity can be selected from O through 8 bytes (64 bits) in 1-byte increments. One LONWORKS
interface modul e enables the OpenNet Controller CPU module to transmit 64 bits and receive 64 bits at the maximum to
and from the LONWORKS network.

The network can be configured either in bus or free topology. The total transmission distance can be 1,400m in bus topol-
ogy and 500m in free topology. The free topology makes it possible to configure a flexible network.

About LON

The LON® (Local Operating Network) technology is a network control system devel oped by Echelon, USA. The LON
technology isan intelligent, distributed network for communication with various sensors and actuators at a maximum of
32,385 nodes.

LONWORKS is the open control standard for buildings, factories, houses, and transportation systems. Now, LONWORKS
networks are widely used in major building automation (BA), process automation (PA), and many other industriesin the
world.

Communication between application programs installed in LonWorks compliant nodes is performed using the LonTalk
protocol based on the reference model of the Open System Interconnection (OSl) issued by the International Standard
Organization (1SO).

LON, LoNWORKS, LonBuilder, Echelon, Neuron, LonTalk, and 3150 are registered trademarks of Echelon Corporation regis-
tered in the United States and other countries. LonMaker is a trademark of Echelon Corporation.
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LoNWORKS Network Components

Physical Layer — Transceiver

The LONWORKS interface module incorporates an FTT-10A (Free Topology Twisted Pair Transceiver) for the physical
layer. The FTT-10A transceiver is atransformer-isolated type and has the following specifications:

Name Communication Transmission Transmission Distance Topolo
Media Rate pology
500m (maximum total wire length)
. . . . . Free
FTT-10A Transceiver | Twisted pair cable 78 kbps 400m (maximum node-to-node distance)
1,150m Bus

Note: The transmission distance is the value when Level 4 AWG22 cables and proper terminators are used.

LonTalk Protocol

The LonTalk protocol has all seven layersin compliance with the reference model of the Open System Interconnection
(OSl) issued by the International Standard Organization (1SO).

Neuron Chip

Some special LSI Neuron Chips that support the LonTalk protocol have firmware embedded in the built-in memory. The
Neuron Chip used in the LONWORKS interface module is Toshiba TMP3150B 1AF, with firmware embedded in the exter-
nal memory (flash memory). This Neuron Chip uses a 10MHz quartz clock oscillator. The Neuron Chip and peripheral cir-
cuit are powered through the CPU bus.

Application Program

The application program for the LONWORKS interface module is in compliance with the application layer of the OSI refer-
ence model, and is described in Neuron C that is derived from ANS| C.

Communication datais transferred through the registerslocated between the OpenNet Controller CPU bus and the Neuron
Chip external memory expansion bus. An application program including accessto the registersis created and embedded in
the external memory (flash memory) along with firmware by IDEC before shipment. Users do not have to create and
install application programs, although programmers familiar with Neuron C can also create or modify the application pro-
gram using a special tool, such as LonBuilder Developer’s Kit. When a user creates or modifies the application program,
the user must keep a backup file. For application program examples, see pages 26-18 through 26-22.

Network Variables

The LonTalk protocol allocates communication datato network variables (NV) specifically designed to simplify the proce-
dures for packet transmission. The variables are available in input network variables and output network variables. The
values of output network variables are transmitted to input network variables of the target node on the network. Details are
described on pages 26-9 and 26-23.

Network Management
When setting up a LONWORKS network system, the user hasto install network configuration information shown bel ow.

Addressing: Determines each node address
Binding: Determines target nodes to communicate with
Configuration: Determines the type of message service, retry cycles, timeout period, etc.

Use a network management tool from other manufacturers (such as LonMaker for Windows Integration Tool) to install
network configuration information. An external interface file (XIF extension) unique to each product seriesis needed to
install the network configuration information. The external interface file for the LONWORKS interface moduleis available
from IDEC. The user must keep a backup file of the information used for network management.
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26: LONWORKS INTERFACE MODULE

LONWORKS Network System Setup
Various LONWORKS compliant devices, such as the LONWORKS interface module and IDEC SX5L communication 1/0

terminal's, can be connected to the LONWORKS network.

The OpenNet Controller can be used as a node by adding the LONWORKS interface module to the right of the OpenNet

Controller CPU module.

A maximum of seven OpenNet interface modules, such as LONWORKS interface modules and DeviceNet slave modules,
and analog /0O modules can be mounted with one OpenNet Controller CPU module.
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LoNWORKS Interface Module
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LONWORKS Interface Module Parts Description

Expansion Connector

(1) Module ID

(2) FG Terminal

(3) Service Request Button

(4) Network Interface Connector

(5) Status LED

264

(1) Module ID
(5) Status LED
(2) FG Terminal

(3) Service Request Button

(4) Network Interface Connector

Module Name

LONWORKS Interface Module

Type No.

FC3A-SX5LS1

FC3A-SX5L S1 indicates the LONWORKS interface module I D.

Frame ground terminal

Pushbutton used for network management

For connecting the LONWORKS communication cable

Indicates operating status

Indicator Status Description

— OFF Module power OFF

POW (POWER)
Green ON Module power ON

RUN Green ON Normal operation
ERR — OFF Normal operation
(COM_ERROR) Red ON | Communication error

— OFF Normal operation
170 (I/0_ERROR)

Red ON Access error to the CPU through 1/0 bus

ON Application program not configured
SER (SERVICE) Yellow -
Flash | Network management not configured
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26: LONWORKS INTERFACE MODULE

LONWORKS Interface Module Specifications

Normal Operating Conditions

Operating Ambient Temperature 0 to +55°C (no freezing)

Storage Temperature —-25 to +70°C (no freezing)

Operating Humidity Level RH1 30 to 90% (no condensation)
Pollution Degree 2 (IEC 60664)

Corrosion Immunity Free from corrosive gases

Altitude Operation: 0 to 2000m

Transportation: 0 to 3000m

10 to 57 Hz, amplitude 0.075 mm; 57 to 150 Hz, acceleration 9.8 m/sec? (1G);
10 sweep cycles each in 3 axes (total 80 minutes) (IEC1131)

Shock Resistance 147 m/sec? (15G), 11 msec, 3 shocks each in 3 axes (IEC1131)

Vibration Resistance

Power Supply (supplied from the OpenNet Controller CPU module)

Dielectric Strength Between power terminal on CPU module and FG: 500V AC, 1 minute
Insulation Resistance Between power terminal on CPU module and FG: 10 MQ (500V DC megger)
Current Draw Approx. 30 mA
Grounding
Ground Terminal M3 sems
Grounding Resistance 100Q maximum
Grounding Wire UL1015 AWG22, UL1007 AWG18
Weight
Weight Approx. 180g

Communication Specifications

Communication System LON® system
Transceiver FTT-10A (Free Topology Twisted Pair Transceiver made by Echelon)
Transmission Rate 78 kbps
Transmission Distance Free topology: Total 500m (400m maximum between nodes)
(when using Level 4 AWG22 cables) | Bus topology: 1,150m (when using FTT-10A transceivers only)
Maximum Nodes 32,385 nodes in a network
Network Interface Connector In the module: MSTB2.5/2-GF-5.08 (made by Phoenix Contact)

To the cable: FRONT-MSTB2.5/2-STF-5.08 (made by Phoenix Contact)
Network Cable 1-wire connection: 0.2 to 2.5 mm?2, AWG24 to 14

2-wire connection: 0.2 to 1.5 mm?, AWG24 to 16

IIEI: OPENNET CONTROLLER USER’S MANUAL 26-5



26: LONWORKS INTERFACE MODULE

Wiring LONWORKS Interface Module

Precautions for Wiring

e Use atwisted-pair cable to connect the LONWORKS interface module to the network. Do not run the network cable in
parallel with or near power lines, output lines, and motor lines. Keep the network cable away from noise sources.

» Power down the LONWORKS interface module before you start wiring. Make sure wiring is correct before powering up
the LONWORKS interface module.

» One or two cables can be connected to one terminal of the network interface connec-
tor. When connecting one cable, use AWG24 to AWG14 cables (core cross-section 0.2
to 2.5 mm?). When connecting two cables to one terminal, use the same cables of \
AWG24 to AWG16 (0.2 to 1.5 mm?). Do not use cables of different diameters. Strip
the cable insulation as shown at right.

 Tighten the mounting screws of the network interface connector to a recommended torque of 0.3 to 0.5 N-m.
o Tighten the terminal screws of the network interface connector to arecommended torque of 0.5t0 0.6 N-m.

o To prevent electrical shocks or communication error due to noises, connect the FG terminal to a proper ground using a
grounding wire of UL1015 AWG22 or UL 1007 AWG18 (grounding resistance 100Q2 maximum). Do not connect the
grounding wire in common with the grounding wire of motor equipment.

Ferrules, Crimping Tool, and Screwdriver for Phoenix Terminal Blocks

The screw terminal block of the network interface connector can be wired with or without using ferrules on the end of the
cable. Applicable ferrules for the terminal block and crimping tool for the ferrules are listed bel ow. Use a screwdriver to
tighten the screw terminals on the LONWORKS interface module. Ferrules, crimping tool, and screwdriver are made by and
available from Phoenix Contact.

Type numbers of Phoenix Contact ferrules, crimping tool, and screwdriver are listed below. When ordering these products
from Phoenix Contact, specify the Order No. and quantity listed below.

« Ferrule Order No.

Applicable Wire Size For 1-wire connection For 2-wire connection Pes./Pkt
Cs. .
mm? AWG Phoenix Type Order No. Phoenix Type Order No.
0.25 24 Al 0,25-8 YE 3200852 — — 100
0.5 20 Al 0,5-8 WH 3200014 AI-TWIN 2 x 0,5-8 WH 3200933 100
0.75 18 Al 0,75-8 GY 3200519 AI-TWIN 2 x 0,75-8 GY 3200807 100
1.0 18 Al 1-8 RD 3200030 AI-TWIN 2 x 1-8 RD 3200810 100
1.5 16 Al 1,5-8 BK 3200043 AI-TWIN 2 x 1,5-8 BK 3200823 100
25 14 Al 2,5-8 BU 3200522 — — 100
For 1-wire Connection o - For 2-wire connection o -
Ferrule imension Ferrule imension
A B
Al0,25-8 YE | 4.5mm AI-TWIN 2 x 0,5-8 WH
Al 0,5-8 WH AI-TWIN 2 x 0,75-8 GY | 7.0 mm
LA .80mm Al 0,758 GY AFTWIN 2 x 1-8 RD
Al 1-8 RD 6.0 mm B 8.0 mm A-TWIN2x1,58BK | 8.0mm
Al 1,5-8 BK ~ >t >
Al 2,5-8 BU
= Crimping Tool and Screwdriver Order No.
Tool Name Phoenix Type Order No. Pcs./Pkt.
Crimping Tool CRIMPFOX UD 6 1204 436 1
Screwdriver SZS 0,6 x 2,5 1205040 10
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Terminator
Terminators must be connected to the LONWORKS network. When setting up a network, connect one or two terminators
depending on the topology. The terminator consists of one resistor and two capacitors as illustrated below:

Terminator Configuration

Cl,
R c2, Network

.

Bus Topology

Connect terminators to the both ends of the bus topology network.
R 105Q, 1%, 1/8W
Cland C2 100 pF, =250V (note the polarity)

Terminator Terminator

Free Topology
Connect aterminator to any position on the free topology network.

R 52.3Q, 1%, 1/8W
Cland C2 100 pF, =250V (note the polarity)

—

| Node | | Node |

Terminator
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Link Registers for LONWORKS Network Communication

LONWORKS network communication datais stored to link registersin the OpenNet Controller CPU module and the dataiis
communicated through the LONWORKS interface module.

Since seven functional modules, including a LONWORKS interface module, can be mounted with one OpenNet Controller
CPU module, link registers are allocated depending on the position where the LONWORKS interface module is mounted.

Link Register Allocation Numbers

A,'\:ﬁfna;;n Area Function Description R/W
L*00 Data area Receive data Stores received data from the network Read
L*01 Data area Receive data Stores received data from the network Read
L*02 Data area Receive data Stores received data from the network Read
L*03 Data area Receive data Stores received data from the network Read
L*04 Data area Transmit data Stores transmit data for the network Write
L*05 Data area Transmit data Stores transmit data for the network Write
L*06 Data area Transmit data Stores transmit data for the network Write
L*07 Data area Transmit data Stores transmit data for the network Write
L*12 Status area Error data Stores various error codes Read
L*13 Status area I1/0 counts Stores the byte counts of transmit/receive data Read
L*24 ID area Software version Stores the user application software version Read
L*25 ID area Expansion module ID Stores the user program module ID Read

Note: A number 1 through 7 comes in place of * depending on the position where the functional module is mounted, such
as OpenNet interface module or analog 1/0 module. Consequently, operand numbers are automatically allocated to each
functional module in the order of increasing distance from the CPU module, starting with L100, L200, L300, through L700.

Error Data (Status Area) L*12

L*12 | b15 | b14: unused [ b13 [ b12 | b1t | b10-b0: unused |

When an error occurs, the I/0 or ERR LED on the LONWORKS interface modul e goes on, according to the error, and a cor-
responding bit in the link register goes on. The status LED goes off when the cause of the error isremoved. The error data
bit remains on until the CPU is powered up again or reset.

b15 (initialization error)
This bit goes on when the CPU modul e fails to acknowledge the completion of initialization for communication with the
LoNWORKS interface module. When this bit goes on, the I/O LED a so goes on.

b13(1/O error)
This bit goes on when an error occurs during communication with the LONWORKS interface modul e through the CPU bus.
When this bit goes on, the I/0 LED also goes on.

b12 (transaction timeout)

This bit goes on when the CPU module fails to receive an acknowledge reply during communication through the LON-
WORKS network, with the acknowledge (ACKD) service enabled. When this bit goes on, the ERR LED also goes on. The
transaction timeout is enabled only when the ACKD serviceis selected.

b11 (transmission error)
This bit goes on when a CRC error is detected while receiving incoming data from the LONWORKS network. When this bit
goes on, the ERR LED also goes on.

170 Counts (Status Area) L*13

L*13 | b15-b12: transmit bytesl b11-b8: receive bytes | b7-b0: unused |

Thislink register stores the transmit and receive byte counts selected in the Function Area Setting > Open Busin
WindLDR.
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Link Registers and Network Variables
Network variables are allocated to data areas of the link registers as shown below.

b15 | b14 | b13 [ b12 [b11 [b10 | b9 [ b8 [ b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO
L*00 nv_i8[1] nv_ig[0]
L*01 nv_i8[3] nv_i8[2]
L*02 nv_i8[5] nv_i8[4]
L*03 nv_i8[7] nv_i8[6]
L*04 nv_o8[1] nv_o8[0]
L*05 nv_o8[3] nv_o8[2]
L*06 nv_o8[5] nv_o8[4]
L*07 nv_o8[7] nv_o8[6]
= Example

Network variables nv_i8[0] and nv_i8[1] are allocated to link register data areas L 100.00 through L100.15 aslisted bel ow.

nv_i8[1] nv_i8[0]
L100 | b5 | b14 | b13 | b12 | b11 [ b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1l | bO
MSB LSB | MSB LSB
1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1

Transmission Time

The transmission time depends on the network configuration, application program, and user program. It is recommended
that you confirm the transmission time on the actual network system.

Processing transmit and receive data to and from the LONWORKS network is described below:

= Processing Transmit Data

The datain link registers are updated each time the CPU module scans the user program. The LONWORKS interface mod-
ule reads data from the link registers allocated to transmit datain the OpenNet Controller CPU module. When any changes
are found in the comparison between the new and old read data, the interface module updates the transmit network vari-
ables of which the data has been changed, and the new data is transmitted to the network.

The refresh cycle of reading from the link register to the interface module is approximately 15 msec. When the datain the
link register is changed within 15 msec, the preceding datais not transmitted to the interface module. Data communication
between the CPU module and the interface module through link registersis not in synchronism with the user program
scanning.

When the CPU is powered up, the transmit datain the link registers are cleared to 0. Consequently, 0 cannot be transmitted
in thefirst cycleimmediately after the CPU is powered up because the transmit network variables are not updated.

= Processing Receive Data
When the interface modul e receives data from the network, corresponding receive network variables are updated, and the
updated datais stored to the receive data area of link registersin the CPU module.

Therefresh cycle of reading from the interface module to the link register is also approximately 15 msec, and isnot in syn-
chronism with the user program scanning. When the interface modul e receives subsequent data within 15 msec, the incom-
ing datais stored in the buffer and is transmitted to link registers every 15 msec. The datain the link register isread each
time the CPU modul e scans the user program.

IIEI: OPENNET CONTROLLER USER’S MANUAL 26-9



26: LONWORKS INTERFACE MODULE

Function Area Setting for LONWORKS Node

The quantity of transmit/receive datafor LONWORKS network communication is specified using the Function Area Setting
in WindLDR. The OpenNet Controller CPU module recognizes all functional modules, such as LONWORKS interface,
DeviceNet dave, and analog I/O modules, automatically at power-up and exchanges data with LONWORKS nodes through
the link registers allocated to each node.

Since these settings relate to the user program, the user program must be downloaded to the OpenNet Controller CPU
modul e after changing any of these settings.

Programming WindLDR

1. From the WindLDR menu bar, select Configure > Function Area Settings. The Function Area Setting dialog box
appears.

2. Select the Open Bustab.

Configure Communication

Master Module Check Box Fien/Talch | Diata Link | Cosen Post Open Bun | dthess | 2] ¢
Check this box only when o Criipars Commvaricion Haste Waia] Quantity of Nodes Connected
the remote 1/0 master Quariity of Muces Commecind [ =) = When using the remote 1/0 mas-
module is used. ter module, specify the quantity
Sharwm it T it T (0 ta Quastity [Bptee) of nodes from 1 through 32.

Slave Station ————» | [Hadhie Teararsi . Femes
Transmit/Receive

Data Quantity (Bytes)
When using LONWORKS inter-
face module or DeviceNet
slave module, specify the
data bytes to communicate
through each interface or
slave module.

< Transmit/Receive Bytes O to 8
(default: 8 bytes)

This value determines the data
quantity O through 8 bytes (64
bits) to communicate with the
network.

For the example on the next
page, select 8 transmit bytes and
4 receive bytes for Module 1.

MR E N N
o|=|o|.| o
o || o | [ | e

(N EN N EN N N

|-|-|l|l|l||_l|!

[Lrom ] [xcomet || oot [[ @um ][ cvew |

3. Select transmit and receive data bytes for module position 1 through 7 where the LONWORKS interface module is
mounted.

4. Click the OK button and download the user program to the OpenNet Controller.
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Programming Transmit/Receive Data Using WindLDR

The OpenNet interface module, such as LONWORKS interface or DeviceNet slave module, exchanges data between the
open network and the link registersin the CPU module allocated to the OpenNet interface module, depending on the slot
where the OpenNet interface module is mounted.

To create acommunication program for an OpenNet interface module, first determine the slot number where the OpenNet
interface module is mounted, and make a program to write data to link registers allocated to transmit data and to read data

from link registers allocated to receive data.

Example: When a LONWORKS interface module is mounted in the first slot of all functional modules

e Transmit Data

—{ Mov(w)
10

e Receive Data

i

’_1 —{ Mov(w)
1

S1- D1R REP
65535 L104 4
S1IR D1R REP
L100 DO 2

65535 — L104 through L107

When input 10 is on, constant 65535 (FFFFh) designated by source oper-
and S1 is moved to four link registers L 104 through L 107 designated by
destination operand D1. All 64 bits (8 bytes) in link registers L104
through L 107 are turned on. Since link registers L 104 through L 107
transmit data, the data is transmitted to the network.

L100-L101 — DO-D1

When input 11 is on, 32-bit (4-byte) datain two link registers L100 and
L 101 designated by source operand S1 is moved to data registers DO and
D1 designated by destination operand D1. Since link registers L 100 and
L 101 receive data, communication dataread to L 100 and L101 is moved
to dataregisters DO and D1.
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Starting Operation

The LONWORKS network requires installation of network configuration information into each node. When setting up the
LoNWORKS network for the first time, follow the procedures described below:

1. Set up the OpenNet Controller CPU and LONWORKS interface modules, connect the LONWORKS interface module to
the LONWORKS network using LONWORKS cables, and power up the CPU module.

2. Connect a network management tool to the network and install network configuration information to the LONWORKS
interface module. See Network Management described bel ow.

3. Download the user program to the CPU module.

4. Start the CPU module to run, then the CPU modul e starts to communicate with other nodes on the LONWORKS net-
work as specified in the network configuration information and user program.

The delay until the communication starts after power-up depends on the size of the user program and the system setup.

While the CPU is stopped, data exchange between the CPU and LONWORKS interface modulesis halted, but communica-
tion with the LONWORKS network continues.

Data exchange between the CPU and LONWORKS interface modules is asynchronous with the user program scanning in
the CPU module.

Network Management

When setting up a LONWORKS network system, the user hasto install network configuration information into each node.
Use a network management tool available from other manufacturers (such as LonMaker for Windows Integration Tool) to
install network configuration information. An external interface file (X1F extension) unique to each product seriesis
needed to install the network configuration information. The external interface file for the LONWORKS interface moduleis
available from IDEC. Find an XIF No. printed on the side of the LONWORKS interface module or on the shipping package.
When requesting an external interface file, inform IDEC of the XIF No. that represents the external interface file version
number. Without a correct external interface file of the matching XIF No., network configuration information cannot be
installed successfully.

The network configuration information includes addressing, binding, and configuration.

Addressing: Determines each node address
Binding: Determines target nodes to communicate with
Configuration: Determines the type of message service, retry cycles, timeout period, etc.

A Caution * Whenusing theLoNWORKs interface module, select the acknowledge (ACKD) service to enable
the message service for network variables and set the retry cyclesto avalue of 1 or more. If com-
munication is performed using other than the ACKD service, the ERR LED on the interface mod-
ule does not function properly.

* When installing the network configuration information without modifying the application pro-
gram, an external interface file (X1F extension) containing information, such as the network vari-
ables of the LONWORKS interface module, is needed. Consult IDEC for the external interfacefile.

e The user must keep a backup file of the network configuration information used for network man-
agement.
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Precautions for Modifying Application Program

The LONWORKS interface module is shipped with a standard application program installed. Users with expertisein pro-
gramming can also modify or create application programs using a special programming tool, such as LonBuilder Devel-
oper's Kit. The application program iswritten in Neuron C. Read this section before starting modifications.

Define Neuron Chip 170 pins

As shown in the sample program on page 19, define I/O pins 10.0 through 10.4 and 10.6 of the Neuron Chip. If these pins
are not defined correctly, the LONWORKS interface module may be damaged. For the description of 1/O pins, see page
26-15.

Include necessary codes in the application program

When you modify or create an application program, make sure that the codes shown initalicsin the application program
examples on pages 26-18 through 26-22 are included in the application program.

Defined network variables

The application program installed in the LONWORKS interface module defines network variables for transmit and receive
data listed on page 26-23. When you modify or create an application program, do not use these variable names, otherwise
verification of the application program will be difficult.

Precautions for writing and reading registers
Make a program to write and read data to and from registers in the LONWORKS interface modul e as shown in the sample
programs on pages 26-21 and 26-22.

While data write or read is in progress, do not execute any other command.

Precautions for downloading an application program to the flash memory through the network

A special tool isrequired to download an application program. Before starting download, stop the OpenNet Controller
CPU operation. While downloading is in progress, make sure the power voltage is within the rated operating voltage
range.

Precautions for flash memory used for the application program

Do not store variables to the flash memory. To hold variables and other data while power is off, use the RAM backup func-
tion of the CPU module.

The flash memory can be rewritten a maximum of 10,000 times.

Precautions for system setup
Set the retry cycles of the message service to avalue of 1 or more.

IIEI: OPENNET CONTROLLER USER’S MANUAL 26-13



26: LONWORKS INTERFACE MODULE

LONWORKS Interface Module Internal Structure
The LONWORKS interface module block diagram isillustrated in the figure below:

Status LED
Service Request Butto

Link Register

Flash
Memory

Register

A A

SER
LED

A

RUN
LED

ERR
LED

SERVICE (0.0 |I0.1

A

¢

__Failure

¥

Neuron Chip 3150
10.6

CPU Module

Memory Map
The LONWORKS interface module memory map isillustrated in the figure below:

LONWORKS Interface Module

..................................................................................... 1 ’\.‘

T E (N\—
] E
170 ;
LED !
10.2 i
AN Transceiver [A_ N
N—y| FTT-10A N—V
LONWORKS
Network
FFFFh
Reserved for Memory
Map 170 (1KB)
FCOOh
Reserved (2.5KB)
F1FFh
EEPROM (0.5KB)
FOOOh
RAM (2KB)
E800h

FFFFh
Neuron Chip 3150 (6KB)
E800h
Unused
CFFFh
Register (4KB)
C000h
Unused
7FFFh
Application
Program
Flash (16KB)
as 4000h
Memory 3FFFh
(32KB) | Neuron Chip
Firmware
(16KB)
0000h

Flash Memory
The LONWORKS interface module contains a 32K B nonvolatile rewritable memory. Of the 32KB memory area, a 16KB
area of 0000h through 3FFFh is allocated to the Neuron Chip firmware, and the remaining 16KB area of 4000h through
7FFFh is allocated to the application program.

26-14
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Neuron Chip I/0 Pins and Status LEDs
Neuron Chip I/O pins and status LEDs are assigned as listed below:

170 Pin No. 170 Signal Name Description
Controls the RUN LED (green).
0 Output RUN LED 0: ON, 1: OFF
Controls the ERR LED (red).
1 Output ERR LED 0: ON, 1: OFF
Controls the I/0 LED (red).
2 Output I/0 LED 0: ON, 1: OFF
3 Inout . The 10.3 pin must be defied as an input when the application program is
P modified by the user. See page 26-19.
Monitors the CPU module operating status.
4 Input RUN 0: CPU stopped, 1: CPU in operation
5 — unused
Error signal to the CPU
0: The Neuron Chip cannot write data to registers. When modifying the appli-
6 Output Failure cation program, make sure to turn this pin to O when an unrecoverable
critical error occurs.
1: Normal operation
7-10 — unused
Registers

The OpenNet Controller CPU module exchanges communication data through the registers in the LONWORKS interface
module. The register addresses are listed in the table below:

Data Flow Direction
Address Name CPU Interface Description
Module Module
Data register
C000h - CO07h 9 ~— Allocate network variables to these
(8 bytes)
Dat = addresses to exchange data between the
] ata register — CPU and interface modules.
C008h - COOFh (8 bytes) .
C010h - CO11h | reserved — — Do not write data into this area.
Use this address to read error data from the
co12h Error data B E— interface module.
Use this address to store the byte counts of
C013h 1/0 counts —— transmit/receive data selected in WindLDR
Function Area Settings.
C014h - C0O17h | reserved — — Do not write data into this area.
Use this address to write the user applica-
C018h Software version e T —— tion software version number (use any num-
ber other than 00h).
. Use this address to write the user program
C019h Expansion module ID ¢ module ID (use a number 40h through 7Fh).
CO1Ah - CFFFh | reserved — — Do not write data into this area.

OPENNET CONTROLLER USER’S MANUAL
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Data Exchange between LONWORKS Interface Module and CPU Module

Communication data, status data, and ID data are exchanged through registersin the LONWORKS interface module and
link registersin the CPU module. The registers correspond to link registers as listed below:

Register Address in

LONWORKS Interface Module

Link Register in CPU Module

Function

Area

C000h - C001h L*00
C002h - CO03h L*01 )
Receive Data
C004h - CO05h L*02
C006h - CO07h L*03 Communication
C008h - CO0%h L*04 Data Area
COO0Ah - CO0Bh L*05 )
Transmit Data
COO0Ch - CO0Dh L*06
COOEh - COOFh L*07
C012h L*12 Error Data
Status Area
C013h L*13 I/0 Counts
C018h L*24 Software Version
- ID Area
C01%h L*25 Expansion Module ID

Note: A number 1 through 7 comes in place of * depending on the position where the functional module, such as OpenNet
interface module or analog I/0 module, is mounted. Consequently, operand numbers are automatically allocated to each
functional module in the order of increasing distance from the CPU module, starting with L100, L200, L300, through L700.

Example 1: Receive Data in Registers COOOh and COO1h

When receive data enters registers C000h and C001h in the LONWORKS interface module, the datais transferred to alink
register in the CPU module as illustrated bel ow:

C001h (8 bits) C000h (8 bits)

Registers in the b7 | b6 | b5 | b4 | b3 | b2 | bl | bO | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO

LoNWORKS Interface Module MSB [SB | MsB sB
olo|o|o|o|o|1]|0|l0|oOo|]oOo|O|]oOo]|]O/|oO]a1

Link Register L*00 b15 | bl4 | b13 | b12 [ b1l [b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO

in the CPU Module MSB LSB
olo|o|o|o|]o|1]|0|l0|o|]Oo|O|]o]|]oO|oO]a1

Example 2: Transmit Data in Link Register L*04
When transmit dataiis stored to link register L*04 in the CPU module, the dataistransferred to registersin the LONWORKS

interface module asillustrated bel ow:

Link Register L*04 b15 | bl4 | b13 | b12 | b1l [b10O | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
in the CPU Module MsSB LSB
0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0
CO0%h (8 bits) €008h (8 bits)
Registers in the b7 | b6 | b5 | b4 | b3 | b2 | bl | bO | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
LoNWORKS Interface Module MSB [SB | MsB [sB
0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0

26-16
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Example 3: Error Data in Register CO12h
When error data enters register C012h in the LONWORKS interface module, the datais transferred to alink register in the
CPU module as illustrated below:

CO12h (8 bits)

Register in the b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
LONWORKS Interface Module |5 LSB
1 0 0 0 0 0 1 0
. . b15 | b1l4 | b13 | b12 [ b1l | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
Link Register L*12
in the CPU Module MSB LSB
1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

Example 4: 1/0 Counts in Link Register L*13

When 8 bytes (output) and 4 bytes (input) are selected as the transmit and receive data quantities in WindLDR Function
Area Settings, respectively, these values are stored to link register L*13 in the CPU module, and the datais transferred to

register CO13h in the LONWORKS interface module as illustrated below:

Link Register L*13
in the CPU Module

b15 | b14 | b13 | b12 | b11 | b1O | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
MSB LSB
1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

{

Register in the
LONWORKS Interface Module

C013h (8 bits)

Transmit Byte Count (8)

Receive Byte Count (4)

b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
MSB LSB
1 0 0 0 0 1 0 0

Note: Link register L*13 is for read only. Do not write data into L*13.

Example 5: Software Version in Register CO18h and Expansion Module ID in Register C019h

When a software version number is stored to register C018h in the LONWORKS interface module, or when an expansion
module ID is stored to register C019h in the LONWORKS interface module, the datais transferred to alink register in the
CPU module asillustrated below:

C018h or CO19h (8 bits)

Register in the b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
LoNWORKS Interface Module MSB LSB
0 1 0 0 0 0 0 0
Link Register L*24 or L*25 b15 | b14 | b13 | b12 | b11 | b10 | b9 b8 b7 b6 b5 b4 b3 b2 bl b0
in the CPU Module MSB LSB
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OPENNET CONTROLLER USER’S MANUAL 26-17
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Application Program Examples

This section describes application program examples for initializing the registers in the LONWORKS interface module,
writing receive data to data registers, and reading transmit data from data registers.

Initialization

Before starting LONWORKS communication through the network, the data registers in the LONWORKS interface module
have to be initialized. The initialization sequence isillustrated in the chart below:

Power up

\

when(reset) Initialization

Is the register initial-
ization complete?

Start to execute a user program.

1/0 LED goes on.

Initialization is not complete.

The following program is an example of an application program in Neuron C to initialize the LONWORKS interface mod-
ule, consisting of initialization codes and a header file. When you modify or create an application program, make sure that
the application program includes the following codesin italics.

Initialization Codes

O 0w J o0 Ul b WN K

NNNMNNMNNNNRRERBRRPERRPRP
AU WNRPOWOOWNOU®WNR O -

26-18

[0 7777777777777777777
/17 PRAGMA /17
[I117777717777771771777777777177

#pragma scheduler reset

/********************************************************

Network Variable

********************************************************/

/* Define network variables

*/

/********************************************************

Write the software version number to C018h
****'k****************************************************/

#define FC3ASX5L VERSION 0x10

/********************************************************

Write the expansion module ID to C019h
*********************************************************/

#define EMID CODE 0x50

/********************************************************

include file

*********************************************************/

#include <access.h>
#include <msg_addr.h>
#include <control.h>
#include <status.h>
#include <snvt_lev.h>
#include “fc3asx51.h”

/* Refer to the header file shown below */

/********************************************************

OPENNET CONTROLLER USER’S MANUAL



26: LONWORKS INTERFACE MODULE

27.
28.
29.
30.
31.
32.

Main Program
*********************************************************/
when (reset) {
initialize();
/* Insert other commands here to execute within when(reset), if required. */

}

Header File (fc3asx5l.h)

O 00 J 0 Ul b WN R

Ur ot ool R BRWWWWWWW W W W NDNDNMNNMNMMNMMNMMNMMNMMNMMNMRRPRPERPRRERERERERERERE
W NBRE OWVWOWNOo0OU b WNE O WOOWNOUEd WNNREOWOOWMNOUEE WNRE O WVOOWMNIOU B WNDE O .

//Header File: fc3asx51.h
/*************************************/

/* Common Definition */
/*************************************/
#define LED_OFF 1

#define LED ON
#define OK

#define NG

#define HIGH
#define LOW

/* Timer Value */

#define DTm 5sec 5000
/*************************************/

O Rr ORr o

/* Memory Mapped I/O Definition */
/*************************************/
#define IO GA BASE 0xc000 // I/O Base Address

/*************************************/

/* Digital I/O Register Address */
/*************************************/

#define GA FCDR (IO _GA BASE + 0x00) // Data Register
#define GA CSR ERR (IO GA BASE + 0x12) // Error Register
#define GA FVER (IO GA BASE + 0x18) // I/0 Version Register
#define GA EMID (IO _GA BASE + 0x19) // Expansion Module ID Register
#define GA BCTL (IO GA BASE + Oxla)
/*************************************/

/* 1I/0 Register Bit Definition */
/*************************************/

#define BCTL CENABLE 0x10

#define BCTL NWR REQ 0x04

#define BCTL NENABLE 0x01

#define MAX FCDR DATA LEN 16

/* Define Neuron Chip IO pins as follows. */

I0 0  output bit PO RUN LED = HIGH;

10 1 output bit PO ERR LED = HIGH;

10 2 output bit PO IO LED = HIGH;

I0 3 input bit PI_ODE;

IO 4 input  bit PI_RUN;

I0 6  output bit PO F ERR = LOW;
/*************************************/

/* Prototype */

/*************************************/

void initialize (void) ;

void init internal io(void);
void init external io(void);
void init gate array(void);

/*************************************/

/* Global Variable */

/*************************************/

mtimer io check timer;

unsigned char csr_error data; // CSR_ERROR Reg. data save area

void initialize (void) {

OPENNET CONTROLLER USER’S MANUAL
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54 . init internal io();

55. init external io();

56. }

57. void init internal io(void){

58. io change init (PI _ODE) ;

59. io change init (PI_RUN) ;

60. }

61. void init external io(void) {

62. init gate array();

63. }

64. void init gate array(void) {

65. int st, n;

66. unsigned char *pGA;

67. unsigned char dat;

68.

69. io check timer = DTm 5sec;

70. while (TRUE) {

71. post_events () ;

72. PGA = (unsigned char *)GA BCTL;

73. *pGA [= BCTL NWR_REQ;

74 . dat = *pGA;

75. if (dat & BCTL NWR REQ) {

76. PGA = (unsigned char *)GA FCDR;
77. for (n = 0; n < MAX FCDR DATA LEN; n++){
78. *PGA++ = 0x00;

79. }

80. PGA = (unsigned char *)GA CSR ERR;
81. csr error data = 0;

82. *pGA = csr error data;

83. PGA = (unsigned char *)GA FVER;
84. *pPGA = FC3ASX5L VERSION;

85. PGA = (unsigned char *)GA EMID;
86. *pGA = EMID CODE;

87. PGA = (unsigned char *)GA BCTL;
88. *pDGA  [= BCTL NENABLE;

89. dat = *pGA;

90. if (dat & BCTL NENABLE) {

91. *PGA &= ~BCTL NWR REQ;

92. break;

93. Jelsef

94. *DGA &= ~BCTL NWR_REQ;

95. }

96. }

97. /* The following program turns on the I/0 LED when initialization fails within 5 seconds, and
can be modified by the user. */

98. if (timer expires(io check timer)) {

99. io out (PO _IO LED, LOW); /* I/0 LED goes on when timeout */
100. break;

101. }

102. }

103. }

Note: ~ is an exclusive OR of every bit.

Brief description of functions used for the initialization program
e init internal io() function
This function initializes the Neuron Chip internal 10 pins.

e init external io() function
This function substitutes the number of register 10 points for max_out_number or max_in_number.

e init gate array() function
This function turns on the 1/0 LED when initialization of registers fails within 5 seconds.
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Writing Receive Data to Data Registers in the LONWORKS Interface Module

The following diagram shows a typical example of writing receive data to the data registers in the LONWORKS interface
module.

Preparation for data write

Is preparation for data
write complete?

YES

Write data

End data write

Application Program Example for Data Write

The following program is an example to write receive data to data register CO00h of the LONWORKS interface module
when an 8-bit input network variable (nv_i8) is updated. When you modify or create an application program, make sure
that the application programincludes the following codes in italics.

1. /* 1Input Network Variables */

2. network input unsigned char nv i8;

3. /* define */

4. #define GA BCTL 0xC01A

5. #define BCTL NWR REQ 0x04

6. #define GA FCDR RX 0xC000

7.

8. when(nv_update occurs(nv_i8)) { /* Acknowledge input network variable update */
9. unsigned char *pGA;

10. unsigned char dat;

11 while (TRUE) {

12. PGA = (unsigned char *)GA BCTL; /* Preparation for data write */

13. *pGA |= BCTL NWR REQ;

14. dat = *pGA;

15. if (dat & BCTL NWR REQ) { /* Preparation for data write complete */
16. PGA = (unsigned char *)GA FCDR RX;

17. PGA = nv_18; /* Write input NV data to data register CO00h */
18. PGA = (unsigned char *)GA BCTL;

19. PGA &= ~BCTL NWR_REQ; /* End data write */

20. break;

21. }

22. }

23. }
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Reading Transmit Data from Data Registers in the LONWORKS Interface Module

The following diagram is atypical example of reading transmit data from the data registers in the LONWORKS interface
module.

Preparation for data read

Is preparation for data
read complete?

YES

Read data

End data read

Application Program Example for Data Read

The following program is an example to substitute transmit data of data register C0O08h for an 8-bit output network vari-
able (nv_o8). When you modify or create an application program, make sure that the application program includes the fol -
lowing codesin italics.

1. /* Output Network Variables */
2. network output unsigned char nv o8;
3. /* define */
4. #define GA BCTL 0xC01A
5. #define GA FCDR TX 0xC008
6. #define BCTL NWR REQ 0x04
7. #define HIGH 1
8. /* Define IO 4 RUN */
9. IO 4 input bit PI_RUN;
10.
11. when (TRUE) {
12 unsigned char *pGA;
13. unsigned char dat;
14. unsigned char tx dat;
15. while (TRUE) {
16. if (io_in(PI_RUN) == HIGH) {
17 PGA = (unsigned char *)GA BCTL; /* Preparation for data read */
18. *DGA [= BCTL NWR REQ;
19 dat = *pGA;
20 if (dat & BCTL NWR REQ) { /* Preparation for data read complete */
21 PGA = (unsigned char *)GA FCDR TX;
22. tx dat = *pGA; /* Read data from register C008h */
23. PGA = (unsigned char *)GA BCTL;
24. PGA &= ~BCTL NWR _REQ; /* End data read */
25. nv_o8 = tx dat; /* Substitute the value for output network variable (nv_o8) */
26. break;
27. }
28. }
29. }
30. }
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Defined Network Variables

The application program installed in the LONWORKS interface module defines network variables for transmit and receive
datalisted below. When you modify or create an application program, do not use these variables, otherwise verification of
the application program will be difficult. The network variables, their data type and structure are listed in the following

tables.

Input Network Variables

Input Network Variable

Data Type and Structure

Used For

nv_i8[0] unsigned char 8-point inputs, 8 bits
nv_i8[1] unsigned char 8-point inputs, 8 bits
nv_ig8[2] unsigned char 8-point inputs, 8 bits
nv_i8[3] unsigned char 8-point inputs, 8 bits
nv_i8[4] unsigned char 8-point inputs, 8 bits
nv_i8[5] unsigned char 8-point inputs, 8 bits
nv_ig8[6] unsigned char 8-point inputs, 8 bits
nv_i8[7] unsigned char 8-point inputs, 8 bits
nv_il6 BIT16_DAT 16-point inputs, 8 bits x 2
nv_i24 BIT24_DAT 24-point inputs, 8 bits x 3
nv_i32 BIT32_DAT 32-point inputs, 8 bits x 4
nv_i40 BIT40_DAT 40-point inputs, 8 bits x 5
nv_i48 BIT48_DAT 48-point inputs, 8 hits x 6
nv_i56 BIT56_DAT 56-point inputs, 8 bits x 7
nv_i64 BIT64_DAT 64-point inputs, 8 bits x 8

Output Network Variables

Output Network Variable

Data Type and Structure

Used For

nv_o8[0] unsigned char 8-point outputs, 8 hits
nv_o8[1] unsigned char 8-point outputs, 8 bits
nv_o8[2] unsigned char 8-point outputs, 8 hits
nv_o8[3] unsigned char 8-point outputs, 8 bits
nv_o8[4] unsigned char 8-point outputs, 8 bhits
nv_o8[5] unsigned char 8-point outputs, 8 bits
nv_o8[6] unsigned char 8-point outputs, 8 hits
nv_o8[7] unsigned char 8-point outputs, 8 bits
nv_ol6 BIT16_DAT 16-point outputs, 8 hits x 2
nv_o24 BIT24_DAT 24-point outputs, 8 bits x 3
nv_o32 BIT32_DAT 32-point outputs, 8 bits x 4
nv_o40 BIT40_DAT 40-point outputs, 8 bits x 5
nv_o48 BIT48_DAT 48-point outputs, 8 bits x 6
nv_o56 BITS6_DAT 56-point outputs, 8 bits x 7
nv_o64 BIT64_DAT 64-point outputs, 8 bits x 8
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Structure Name

Structure

Used For

BIT16_DAT

typedef struct {
unsigned char dat[2];
}BIT16_DAT

16-point outputs, 8 bits x 2

BIT24_DAT

typedef struct {
unsigned char dat[3];
1BIT24_DAT

24-point outputs, 8 bits x 3

BIT32_DAT

typedef struct {
unsigned char dat[4];
1BIT32_DAT

32-point outputs, 8 bits x 4

BIT40_DAT

typedef struct {
unsigned char dat[5];
1BIT40_DAT

40-point outputs, 8 bits x 5

BIT48_DAT

typedef struct {
unsigned char dat[6];
}BIT48_DAT

48-point outputs, 8 bits x 6

BIT56_DAT

typedef struct {
unsigned char dat[7];
1BIT56_DAT

56-point outputs, 8 bits x 7

BIT64_DAT

typedef struct {
unsigned char dat[8];
}BIT64_DAT

64-point outputs, 8 bits x 8

Example:

When the transmit and receive bytes are set to 3 using WindLDR (on the Open Bus page selected from Configure > Func-
tion Area Settings), only 24-point type declared network variables (nv_i24 and nv_o024) and the network variables shown
in the table below can be used. Then, link registers listed below can be used for transmission and receiving.

26-24

L*00
L*01
L*04
L*05

b15|b14|b13|b12|b11|b10| b9 | b8

b7|b6|b5|b4|b3|b2|b1|b0

nv_ig[1] nv_i8[0]
cannot be used nv_i8[2]
nv_o8[1] nv_o8[0]
cannot be used nv_o8[2]
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LoNWORKS Network Troubleshooting

This section describes the procedures to determine the cause of trouble and actions to be taken when any trouble occurs
while operating the LONWORKS interface module.

Probable Causes for Network Errors

o A network cableis disconnected or shorted.

e Strong external noise

* The power voltage to the module has dropped below the minimum operating voltage at least momentarily.

e Use of afaulty communication line, cable other than twisted-pair cables, or transmission beyond the rated distance.
o I[mproper terminator

Troubleshooting Diagram 1

The POW LED on the LONWORKS
interface module does not go on.

Is the POWER LED on
the CPU module on?

Supply power to the power supply
terminals on the CPU module.

YES

Is the POWER LED on
the CPU module on?

See Troubleshooting in the
OpenNet Controller user’s
manual EM333.

NO Is the POW LED on the YES
interface module on?

Are modules installed
correctly?

YES l

‘ NO Is the POW LED on the YES
interface module on?

Install the modules correctly.

Call IDEC for assistance. END
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Troubleshooting Diagram 2

The RUN LED on the LONWORKS
interface module does not go on.

Is the POW LED on the
interface module on?

YES

Supply power to the power supply
terminals on the CPU module.
See Troubleshooting Diagram 1,
“The POW LED on the interface
module does not go on.”

NO Is the POW LED on the

interface module on?

NO Is the RUN LED on the

A

Call IDEC for assistance.

interface module on?

END
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Troubleshooting Diagram 3

The ERR LED on the LONWORKS
interface module goes on.

Is the
interface module connected
to the LONWORKS network

Connect the interface module to
the LONWORKS network correctly.

correctly?

YES

YES

Is the ERR LED on the
interface module on?

Is installation of the
network information
completed?

Install the network information.

YES

YES

Is the ERR LED on the
interface module on?

Is the target node
operating normally?

Make sure the target node oper-
ates normally.

YES

YES

Is the ERR LED on the
interface module on?

Is the network affected
by surrounding noise?

Remove the noise source.

YES

YES

Call IDEC for assistance.

Is the ERR LED on the
interface module on?

OPENNET CONTROLLER USER’S MANUAL
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Troubleshooting Diagram 4

The 170 LED on the LONWORKS
interface module goes on.

Is the CPU module See Troubleshooting on page 27-1.

operating normally?

Set the quantity of transmit/receive
data using WindLDR correctly.
See page 26-10.

Is the transmit/receive
data quantity set
correctly?

YES

YES Is the 1/0 LED on the
interface module on?

Call IDEC for assistance. END

Troubleshooting Diagram 5

The SER LED on the LONWORKS interface module goes on.

The SER LED goes on when the Neuron Chip fails to recognize an application program, no application program
exists, or an on-chip failure occurs. The LONWORKS interface module is shipped with an application program
installed in the memory, so a problem in the LONWORKS interface module is suspected. Call IDEC for assistance.

Troubleshooting Diagram 6

The SER LED on the LONWORKS interface module flashes at a frequency of 1/2 Hz.

The SER LED flashes when the network management is not configured.
Configure (install) the network management information. See page 26-12.
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Introduction

This chapter describes the procedures to determine the cause of trouble and actions to be taken when any trouble occurs
while operating the OpenNet Controller.

The OpenNet Controller has self-diagnostic functions to prevent the spread of troublesif any trouble should occur. In case
of any trouble, follow the troubleshooting procedures to determine the cause and to correct the error.

Errors are checked in various stages. While editing a user program on WindLDR, incorrect operands and other data are
rejected. User program syntax errors are found during compilation on WindLDR. When an incorrect program is down-
loaded to the OpenNet Controller, user program syntax errors are still checked. Errors are also checked at starting and dur-
ing operation of the OpenNet Controller. When an error occurs, the error is reported by turning on the ERROR LED on the
OpenNet Controller and an error message can be viewed on WindLDR.

ERROR LED —
E OPENNET
The OpenNet Controller CPU module has an error indicator ERROR. CONTROLLER D
When an error occurs in the OpenNet Controller CPU module, the g 1 POWER
ERROR LED islit. See the trouble shooting diagrams on page 27-10. o TRUN 0
ERROR LED 0 CJERROR |:
For error causes to turn on the ERROR LED, see page 27-4. - Omscour |
O
O
O -
O
D Q
O | S | C =

Reading Error Data

When any error occurs during the OpenNet Controller operation, the error codes and messages can be read out using
WindLDR on a compulter.

Monitoring WindLDR
1. From the WindLDR menu bar, select Online > M onitor. The monitor mode is enabled.
2. From the WindLDR menu bar, select Online> PL C Status. The PLC Status dialog box appears.

The general error code stored in special data register D8005 is displayed in the error code box.

F'_"""E_"':i”" S Tave [we | |
== — Rierersj Sz T [Man] 3
R TH= FLwirs
TRLTHT Tonalial .
Chaym S Frograr Yamon M <«———1—— System Program Version
el | | Urehanged Dwvice Hus =
Details Button FeEA ¢ Fisssl SN
Cow | Dwisbos | o6 ReisPLE II Error Code Box
D8005 (general error code)
Ll value in hexadecimal
TRERTY Tesi
Ehage 33 | 138515
Frrotwct Sashu
Chirge 11 | Linprtecied
Pows | 7he
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3. Under the Error Statusin the PLC Status dialog box, press the Details button. The Error Status screen appears.

Clearing Error Codes from WindLDR

After removing the cause of the error, clear the error code using the following procedure:
1. From the WindLDR menu bar, select Online > Monitor. The monitor modeis enabled.
2. From the WindLDR menu bar, select Online > PL C Status.

3. Under the Error Statusin the PLC Status dialog box, press the Clear button.

This procedure clears the error code from special data register D8005 (general error code), and the error codeis cleared
from the PLC Status dialog box.

Clear Button Error Code Cleared

27-2 OPENNET CONTROLLER USER’S MANUAL idﬂﬂ
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Special Data Registers for Error Information

Three data registers are assigned to store information on errors.

D8005 General Error Code
D8006 User Program Execution Error Code
D8007 User Program Execution Error Address

General Error Codes
The general error codeis stored in special data register D8005 (genera error code).

When monitoring the PLC status using WindLDR, the error code is displayed in the error code box under the Error Status
in the PLC Status dialog box using four hexadecimal digits 0 through F. Each digit of the error code indicates a different

set of conditions requiring attention. After the error code is cleared as described on the preceding page, the error code box
isleft blank.

For example, the error code may read out “0021.” This indicates two conditions requiring attention, “User program sum
check error” from the third chart and “Power failure” from the fourth chart. If the read-out displays “000D,” thisindicates
three conditions exist from only the fourth chart.

Error Code: Most Significant Digit FOOO | E000 | D000 |C000|B0O00 [A000 9000 |8000 | 7000| 6000|5000 |4000 | 3000|2000| 1000|0000
INTERBUS master access error X X

1/0 bus initialize error X | X

Error Code: 2nd Digit from Left FOO | EOO | DOO | COO | BOO | AOO | 900 | 800 | 700 | 600 | 500 | 400 | 300 | 200 | 100 | 000
User program writing error X X X X X X X
Protect output overload error X X | X X | X
Calendar/clock error X X | X

1/0 bus error X X1 X | X | X

Error Code: 3rd Digit from Left FO | EO | DO | CO | BO | AO | 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 | 10 | 0O
TIM/CNT preset value sum check error | X X X X X X

User program RAM sum check error X X X

Keep data sum check error X X | X

User program syntax error X X | X | X | X

Error Code: Least Significant Digit

F | E o Al o |8 | 7|6 4 2 0
Power failure X X X X X X X
Watchdog timer error X X X X
Data link connection error X X X | X
User program ROM sum check error X X | X | X | X

IIEI: OPENNET CONTROLLER USER’S MANUAL 27-3
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OpenNet Controller Operating Status, Output, and ERROR LED during Errors

Operating

Error Items Output ERROR LED Checked at
Status
Power failure Stop OFF ON *1 Any time
Watchdog timer error Stop OFF ON Any time
Data link connection error Stop OFF OFF Initializing data link
User program ROM sum check error Stop OFF ON During operation
TIM/CNT preset value sum check error | Maintained Maintained OFF Starting operation
User program RAM sum check error Stop *2 OFF ON Starting operation
Keep data sum check error Maintained Maintained OFF Turning power on
User program syntax error Stop OFF ON Downloading user program
User program writing error Stop OFF ON Downloading user program
Protect output overload error Maintained Maintained *3 ON During operation
Calendar/clock error Maintained Maintained ON Any time
1/0 bus error Stop OFF ON Any time
INTERBUS master access error Maintained Maintained ON Any time
I/0 bus initialize error Stop OFF ON Turning power on
User program execution error Maintained Maintained ON Executing user program

*1: When the power voltage to the OpenNet Controller CPU module drops below the rated value, the ERROR LED is lit. While
the power voltage remains below the rated value, the ERROR LED does not go on.

*2: When a program RAM sum check error occurs, operation is stopped momentarily for recompiling the user program. After
completing the recompilation, operation resumes.

*3: Outputs where error occurs are turned off, and restore normal operation when the cause of error is removed.

Error Causes and Actions
0001h: Power Failure

This error indicates when the power supply is lower than the specified voltage. This error is also recorded when the power
isturned off. Clear the error code using WindLDR on a computer.

0002h: Watchdog Timer Error

The watchdog timer monitors the time required for one program cycle (scan time). When the time exceeds approximately
1.68 seconds, the watchdog timer indicates an error. Clear the error code using WindLDR on acomputer. If thiserror occurs
frequently, the OpenNet Controller CPU module has to be replaced.

0004h: Data Link Connection Error

This error indicates that data link station numbers are incorrect. Make sure that the communication selector DIP switches
are set to station number 0O at the master station and to station numbers 1 through 31 at slave stations. No duplication of
station numbersis allowed. See page 21-2.

To correct this error, change the communication selector DIP switch setting to O at the master station and to 1 through 31
at slave stations. Turn power off and on again for the slave station. Then take one of the following actions:

o Turn power off and on for the master station.
o |nitialize data link communication for the master station using WindLDR on a computer. See page 21-11.
e Turn on specia internal relay M8007 (data link communication initialize flag) at the master station. See page 21-6.
0008h: User Program ROM Sum Check Error
The user program stored in the OpenNet Controller CPU module ROM is broken. Download a correct user program to the

OpenNet Controller, and clear the error code using WindLDR on a compute.

When amemory card isinstalled in the CPU module, the user program in the memory card is checked.

0010h: Timer/Counter Preset Value Sum Check Error

The execution data of timer/counter preset valuesis broken. The timer/counter preset values are initialized to the values of
the user program automatically. Note that modified preset values are cleared and that the original values arerestored. Clear
the error code using WindLDR on a compulter.

27-4
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0020h: User Program RAM Sum Check Error

The data of the user program compile areain the OpenNet Controller CPU module RAM is broken.When this error occurs,
the user program is recompiled automatically and the timer/counter preset values are initialized to the values of the user
program. Note that modified preset values are cleared and that the original values are restored. Clear the error code using
WindLDR on a compulter.

0040h: Keep Data Sum Check Error

This error indicates that the data designated to be maintained during power failure is broken because of memory backup
failure. Note that the “keep” data of internal relays and shift registers are cleared. Clear the error code using WindLDR on a
computer.

If this error occurs when power is shut down for a short period of time after the battery is charged as specified, the battery
is defective and the CPU module has to be replaced.

0080h: User Program Syntax Error
This error indicates that the user program has a syntax error. Correct the user program, and download the corrected user
program to the OpenNet Controller. The error code is cleared when a correct user program is transferred.
User program syntax errors include the following causes:

o Invalid opcode for basic instruction

o Invalid operand for basic instruction

e Invalid TIM/CNT/CC/TC/DC/SFR(N) preset value or data

o Invalid opcode for advanced instruction

o Invalid data for advanced instruction

o Invalid operand for advanced instruction

o Invalid repeated usage of advanced instructions, such as DISP or DGRD
e User program capacity over error

0100h: User Program Writing Error

This error indicates afailure of writing into the OpenNet Controller CPU module ROM when downloading a user pro-
gram. The error code is cleared when writing into the ROM is completed successfully. If this error occurs frequently, the
OpenNet Controller CPU module hasto be replaced.

When amemory card isinstalled in the CPU module, writing into the memory card is checked.

0200h: Protect Output Overload Error
This error isissued when a protect transistor output is overloaded during operation, then only the overloaded output is
forced off. When this error occurs, remove the cause of the overload, then the output restores normal operation automati-
cally. Clear the error code using WindLDR on a computer.

0400h: Calendar/Clock Error
Thiserror indicatesthat the real time calendar/clock in the OpenNet Controller CPU module has an error caused by invalid
clock data due to voltage drop or by erroneous quartz oscillator operation.

Clear the error code and set the caendar/clock datausing WindLDR on a computer. If the error continues, the OpenNet Control-
ler CPU module hasto be replaced. See Troubleshooting Diagram on page 27-21.

0800h: 1/0 Bus Error
This error indicates that an 1/0 module has atrouble. If this error occurs frequently or normal I/O function is not restored
automatically, the I/0 module has to be replaced.

This error also occurs when the I/0O module mounting position is changed with Module ID Operation Selection is enabled
in the Function Area Settings. Restore the original 1/0 module mounting positions or disable the Module ID Operation
Selection and download the user program. See page 5-5.

1000h: INTERBUS Master Access Error
Thiserror indicates that aremote I/O module has atrouble. If this error occurs frequently or normal remote 1/O functionis
not restored automatically, the remote I/O module has to be replaced.

2000h: 1/0 Bus Initialize Error

This error indicates that an 1/0 module has atrouble. If this error occurs frequently or normal I/O function is not restored
automatically, the 1/0O module has to be replaced.
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User Program Execution Error

This error indicates that invalid data is found during execution of a user program. When this error occurs, the ERROR
LED and special internal relay M8004 (user program execution error) are also turned on. The detailed information of this
error can be viewed from the error code stored in special data register D8006 (user program execution error code). The
error address is stored in special data register D8007 (user program execution error address).

User Program Execution

Error Code Error Details
(D8006)

1 Source/destination operand is out of range

2 MUL result is out of data type range

3 DIV result is out of data type range, or division by O

4 BCDLS has S1 or S1+1 exceeding 9999

5 HTOB(W) has S1 exceeding 9999
HTOB(D) has S1(S1+1) exceeding 99999999

6 BTOH has any digit of S1(S+1) exceeding 9
HTOA/ATOH/BTOA/ATOB has quantity of digits to convert out of range
ATOH/ATOB has non-ASCII data for S1 through S1+4
WKCMP has S1, S2, and S3 exceeding the valid range

9 S1: 0 through 127 _
S2: Hour data O through 23, minute data O through 59
S3: 0 through 2

10 WKTBL has S1 through Sn out of range

11 DGRD data exceeds 65535 with BCD5 digits selected

12 CVXTY/CVYTX is executed without matching XYFS

13 CVXTY/CVYTX has S2 exceeding the value specified in XYFS

14 Label in LIMP/LCAL/DJNZ is not found

15 TXD/RXD is executed while the RS232C port 1 or 2 is not set to user communication mode

27-6
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Troubleshooting Diagrams

When one of the following problems is encountered, see the trouble shooting diagrams on the following pages.

Problem Troub-leshootlng
Diagram

The POWER LED does not go on. Diagram 1
The RUN LED does not go on. Diagram 2
The ERROR LED is on. Diagram 3
Input module does not operate normally. Diagram 4
Output module does not operate normally. Diagram 5
Communication between WindLDR on a computer and the OpenNet Controller is not possible. Diagram 6
Cannot stop or reset operation. Diagram 7
Data link communication is impossible. Diagram 8
Data is not transmitted at all in the user communication mode. Diagram 9
Data is not transmitted correctly in the user communication mode. Diagram 10
Data is not received at all in the user communication mode. Diagram 11
Data is not received correctly in the user communication mode. Diagram 12
The catch input function cannot receive short pulses. Diagram 13
The calendar/clock does not operate correctly. Diagram 14
Remote I/0 communication is impossible and the FAIL LED is on. Diagram 15
Remote I/0 communication has stopped (Bus NG). Diaaram 16
The RDY/RUN LED flashes and the FAIL LED is on. g

The PF (peripheral fault) LED on the remote I/0 master module is on. Diagram 17

IIEI: OPENNET CONTROLLER USER’S MANUAL
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Troubleshooting Diagram 1

27-8

The POWER LED does not go on.

Is power supplied?

Supply power.

YES

NO

Is the POWER LED on?

YES

Is the power voltage
24V DC?

Supply the rated voltage.
DC power type: 24V DC

YES

NO

A

Call IDEC for assistance.

Is the POWER LED on?

OPENNET CONTROLLER USER’S MANUAL
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END
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Troubleshooting Diagram 2

The RUN LED does not go on.

Is the ERROR LED on?

Click the Start PLC button in
WindLDR on a computer con-
nected to the OpenNet Controller.

YES

See Troubleshooting Diagram 3,
“The ERROR LED is on.”

Note: To access the Start Button, from the WindLDR
menu bar, select Online > Download Program.

Is the RUN indicator on?

NO

Monitor M8000 (start control spe-
cial internal relay) using WindLDR.

YES Is M8000 on?

NO

Turn on M8000 using WindLDR.

Is the RUN LED on?

YES

Note: To monitor M800O, from the WindLDR menu bar,
select Online > Monitor and Online > Direct Monitor. Enter
M8000 in the Direct Monitor Dialog.

Note: To turn on M8000, from the WindLDR menu bar, select
Online > Monitor and Online > Direct Set/Reset. Enter
MB8000 in the Direct Set/Reset Dialog. Press Set and OK.

Is stop or reset input
designated using Function
Area Settings?

YES

Turn off the stop and reset inputs.

Is the RUN LED on? YES

NO

Call IDEC for assistance.

END

OPENNET CONTROLLER USER’S MANUAL
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Troubleshooting Diagram 3

The ERROR LED is on.

Is the power voltage NO Supply the rated voltage.
24V DC? DC power: 24V DC
YES
NO Is the ERROR LED
turned off?
A

Clear error codes using WindLDR. YES
See Note below.

Is the ERROR LED YES
turned off?

NO
4
See page 27-3. END
Identify the error code and correct
the error.

Note: Temporary errors can be cleared to restore normal operation by clearing
error codes from WindLDR. See page 27-2.
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Troubleshooting Diagram 4

Input module does not operate normally.

Is the input LED on? YES

Is the wiring correct?

Are input allocation
numbers correct?

NO

YES

Correct the program.

A

Correct the wiring.

YES Is the power voltage

for the input module
correct?

Are wiring and
operation of external
devices correct?

YES

A

Correct the external
device wiring.

END

Call IDEC for assistance.

OPENNET CONTROLLER USER’S MANUAL
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Troubleshooting Diagram 5

27-12

Output module does not operate normally.

Is the output LED on?

Make sure of correct output
wiring.

Check the output allocation
numbers.

Are output allocation
numbers correct?

Correct the program.

Monitor the output using
WindLDR.

Does the monitored
output turn on and
off?

The output circuit in the output
module is damaged.
Replace the output module.

Call IDEC for assistance.

OPENNET CONTROLLER USER’S MANUAL
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Troubleshooting Diagram 6

Communication between WindLDR on a computer
and the OpenNet Controller is not possible.

Is the computer link cable
connected correctly?

Connect the cable completely.

Is the POWER LED on?

See Troubleshooting Diagram 1,
“The POWER LED does not go
on.”

communication selector DIP
switch set to maintenance

Set the communication selector
DIP switch to maintenance mode.
See page 4-1.

Call IDEC for assistance.

When only program download is not possible:

Only program download is not possible.

Is “Protect User Program”
enabled?

Disable the user program protection.

For details, see page 5-18.

Call IDEC for assistance.

OPENNET CONTROLLER USER’S MANUAL
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Troubleshooting Diagram 7

Cannot stop or reset operation.

Note: To monitor M800O, from the WindLDR menu bar,
select Online > Monitor and Online > Direct Monitor. Enter
M8000 in the Direct Monitor Dialog.

Is stop or

reset input designated in NO
the WindLDR Function Area l
Settings?

Monitor the start control special
internal relay M800O using
WindLDR on a computer.

Is the designated stop

INout on? Turn on the designated input.
or reset input on?

Monitor the designated stop or
reset input using WindLDR on a
computer.

The input circuit in the input
module is damaged.
Replace the input module.

Does the monitored
input turn on and off?

YES )

YES

Is M8000 off?

NO

A

Call IDEC for assistance. Turn off the start control special
internal relay M800O using
WindLDR on a computer.

Note: To turn off M8000, from the WindLDR menu bar, select
Online > Monitor and Online > Direct Set/Reset. Enter
MB8000 in the Direct Set/Reset Dialog. Press Reset and OK.
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Troubleshooting Diagram 8

Data link communication is impossible.

Is
communication selector
DIP switch 1 set to
ON?

YES

Set communication selector DIP switch 1 to ON
to select data link mode.

Did you press
the communication enable
button for 4 sec?

Did you power
down and up after changing
the DIP switch?

s “Enable Data Link’
selected at the master
station?

YES

NO

Press the communication enable button for
more than 4 sec until the ERROR LED blinks
once.

Click the check box for “Enable Data Link” in
the WindLDR Function Area Settings and down-
load the user program again (see page 21-7).

Is M8006 on at
the master station?

M8006: Data link communication prohibit flag

Turn off M8006 using WindLDR.

M8007: Data link communication initialize flag

Is the
communication cable
connected to data link termi-
nals correctly?

YES

Make sure of correct wiring (see page 21-2).

1]

Check error codes for the troubled
stations (see page 21-4).

Is the error code
0 at all stations?

Reset the error codes at all stations using
WindLDR.-

For the master station, click the
Reset COMx button (see page
21-11) or turn on M8007 during
operation using WindLDR.

Turn power off at the master station, and turn
power on after a few seconds.

Are error codes
cleared to O at all
stations?

YES

Call IDEC for assistance.

END
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Troubleshooting Diagram 9

27-16

Data is not transmitted at all
in the user communication mode.

Is the
comm. selector DIP
switch set to user communi-
cation?

Set communication selector DIP switch 2 or
3 to ON to select user communication mode
for RS232C port 1 or 2, respectively.

Did you press the NO
communication enable

button for 4 sec?

Did you power
down and up after chang-
ing the comm. selector
DIP switch?

Press the communication enable button for
more than 4 sec until the ERROR LED
blinks once.

communication cable
connected correctly?

Make sure of correct wiring.

Is the input to the
TXD instruction on?

Turn on the input to the TXD instruction.

Is the POWER LED on?

See Troubleshooting Diagram 1
“The POWER LED does not go on.”

Call IDEC for assistance.
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Troubleshooting Diagram 10

Data is not transmitted correctly
in the user communication mode.

Are communication
parameters set correctly
using WindLDR?

Is the data register
designated as transmit status
used repeatedly?

Are inputs to
more than 5 TXD instructions on
simultaneously?

Is duration of
the busy signal at the remote

NO

Set the communication parameters to
match those of the remote terminal using
WindLDR (see page 17-3).

Correct the program to replace the repeated
data register with a different data register.

YES

Correct the program to make sure that
inputs to more than 5 TXD instructions do
not go on simultaneously.

NO

terminal less than
5 sec?

Did you make
sure of source 1 operand of the
TXD instruction?

Make sure that the busy signal at the
remote terminal does not exceed 5 sec.

NO

Make sure that the transmit data desig-
nated as source 1 operand is correct.

Call IDEC for assistance.

When the user communication still has a problem after completing the above procedure,

also perform the procedure of Diagram 9 described on the preceding page.

OPENNET CONTROLLER USER’S MANUAL
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Troubleshooting Diagram 11

27-18

Data is not received at all
in the user communication mode.

Is the
comm. selector DIP
switch set to user communi-
cation?

Set communication selector DIP switch 2 or
3 to ON to select user communication mode
for RS232C port 1 or 2, respectively.

Did you press the NO
communication enable

button for 4 sec?

Did you power
down and up after chang-
ing the comm. selector
DIP switch?

Press the communication enable button for
more than 4 sec until the ERROR LED
blinks once.

communication cable
connected correctly?

Make sure of correct wiring.

Is the input to the
RXD instruction on?

Turn on the input to the RXD instruction.

Is the POWER LED on?

See Troubleshooting Diagram 1
“The POWER LED does not go on.”

Call IDEC for assistance.
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Troubleshooting Diagram 12

Correct the program to make
sure that inputs to more than 5
RXD instructions do not go on
simultaneously.

Data is not received correctly
in the user communication mode.

Are communication
parameters set correctly
using WindLDR?

NO

Is the data register
designated as receive status
used repeatedly?

YES

Is a start delimiter NO

Set the communication parameters
to match those of the remote termi-
nal using WindLDR (see page 17-3.)

Correct the program to replace the
repeated data register with a differ-
ent data register.

specified in the RXD
instruction?

Are inputs to
more than 5 RXD instructions on
simultaneously?

Did you check
the start delimiter of incoming
data?

YES

Is one input
used to start multiple RXD
instructions?

NO

Use one input to start one RXD
instruction without a start delim-
iter.

Make sure that the start delimiter
in the RXD instruction matches that
of the incoming data.

Did you check
the format of incoming
data?

Is an end delimiter
specified in the RXD
instruction?

NO

Did you check
the end delimiter of
incoming data?

Is the receive
timeout value set correctly
using WindLDR?

NO

Did you make
sure of source 1 operand of the
RXD instruction?

Call IDEC for assistance.

OPENNET CONTROLLER USER’S MANUAL

Make sure that the receive format
of the RXD instruction matches that
of the incoming data.

Make sure that the end delimiter
in the RXD instruction matches
that of the incoming data.

Make sure that the receive timeout
value is larger than character inter-
vals of the incoming data.

Make sure that the receive data
designated as the source 1 oper-
and is correct.
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Troubleshooting Diagram 13

The catch input function
cannot receive short pulses.

Is the input filter time
selection set correctly?

Are the input ON/OFF
voltage levels correct?

Make sure of correct input filter
selection setting.
See page 5-6.

Make sure of correct input voltage.
ON voltage: 15V DC minimum
OFF voltage: 5V DC maximum

Call IDEC for assistance.

27-20
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Troubleshooting Diagram 14

The calendar/clock does
not operate correctly.

Is the ERROR LED on? See Troubleshooting Diagram 3, 1

“The ERROR LED is on.”

NO

Read the error data using
WindLDR (see page 27-1).

Clear the error code (see page 27-2).
The clock data is broken. Set the calendar/
clock using WindLDR (see page 15-7).

Is “Calendar/clock
error” displayed?

NO

Monitor the PLC status using
WindLDR.

Is the calendar/clock YES
operating normally?

NO

Call IDEC for assistance. END
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Troubleshooting Diagram 15

27-22

Remote I/0 communication is
impossible and the FAIL LED is on.

NO

Is only the
FAIL LED lit on the remote 1/0
master module?

Are the RDY/RUN
and FAIL LEDs lit on the remote
I/0 master module?

Are more than
32 remote I/0 slave stations
connected

YES

Make sure that the quantity of connected
remote 1/0 slave stations is 32 or less.

Does the
Function Area Setting NO
atch the quantity of connected
slave stations?

Deselect “Configure Communication Mas-
ter Module” on the Open Bus page in the
Function Area Settings in WindLDR or
change the “Quantity of Nodes Connected”
to match the actual quantity of the nodes,
then download the user program to the
OpenNet Controller.

Are all remote 1/0 slave
stations powered up?

Power up all remote 1/0 slave stations.

Are network cables are
connected correctly?

Make sure that all cables are connected
correctly using INTERBUS cables.

YES

Monitor special data registers D8178, D8179, D8182, and D8183 to view the remote

A

Call IDEC for assistance.

End

Initialize the remote /0 network by turning
on special internal relay M8030 (INTERBUS
Master Initialize) or power down and up the
OpenNet Controller CPU module.

170 system status, error code, and error location. See page 24-10.
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27: TROUBLESHOOTING

Troubleshooting Diagram 16

Remote 1/0 communication has stopped (Bus NG).
The RDY/RUN LED flashes and the FAIL LED is on.

Note: When a bus NG occurs, the output oper-
ation of the remote 1/0 slave station depends
on the slave station module. When the SX5S
communication 1/0 terminal is used for the
slave station, all outputs are turned off.

Special internal relay M8036 (INTERBUS mas-

ter bus NG) is turned on.

Is the shield of
the INTERBUS cable terminated
correctly?

NO

Terminate the shield of the INTERBUS
cable correctly (see page 24-15).

Are FG terminals
connected to the ground
correctly?

Connect the FG terminal on the master and
slave modules to a proper ground.

Is any cable connector
unplugged?

Plug in the cable connector correctly.

Is any network cable broken?

Repair or replace the cable.

Are all remote 1/0 slave

stations powered up?

Power up all remote 1/0 slave stations.

Call IDEC for assistance.

End

Initialize the remote 1/0 network by turning
on special internal relay M8030 (INTERBUS
master initialize) or power down and up the
OpenNet Controller CPU module.

OPENNET CONTROLLER USER’S MANUAL
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27: TROUBLESHOOTING

Troubleshooting Diagram 17

27-24

The PF (peripheral fault) LED on the
remote 1/0 master module is on.

Monitor special data register D8183
(INTERBUS master error location) using
WindLDR to locate the remote I/0 node
number (hexadecimal) where an error
occurred.

Remove the cause of the error referring to
the manual for the node.

END

OPENNET CONTROLLER USER’S MANUAL

A module error occurred at a remote 1/0 slave station.

When this error occurs, the remote 1/0 network contin-

ues to work.

Special internal relay M8037 (INTERBUS master periph-
eral fault) is also turned on.

Special data register D8182 (INTERBUS master error
code) stores user error code 0BB1h (peripheral fault).
See page 24-16.



APPENDIX

Execution Times for Instructions

Execution times for main instructions of the OpenNet Controller are listed below:

Instruction

Operand and

Maximum Execution Time (usec)

Condition w/0 Data Type Data Type: W or | Data Type: D or L

LOD, LODN 0.65
OUT, OUTN 1.15
SET, RST 1
AND, ANDN, OR, ORN 0.5
AND LOD, OR LOD 0.3
BPS 3
BRD 0.5
BPP 3
TML, TIM, TMH, TMS 43
CNT, CDP, CUD 42
CC=, CCz, TC=, TCz, 22
DC=, DC>

Reset input ON 190 + 1.1N
(Shfi}tz)FRN Pulse input ON 252 + 2.8N

Others 113

SOTU, SOTD 50
JMP, JEND, MCS, MCR 3

END

See the next page.

M- M 170 240
MOV, MOVN
D—-D 70 74
MM - M 210 260
CMP=, <>, <, >, <=, >=
D&D—-M 115 125
M+M—>D 172 232
ADD
D+D—>D 98 110
M-M—D 172 232
SUB
D-D—-D 98 110
MxM —D 172 238
MUL
DxD—D 98 140
M+M—>D 205 280
DIV
D+D—-D 136 192

OPENNET CONTROLLER USER’S MANUAL
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APPENDIX

Breakdown of END Processing Time

The END processing time depends on the OpenNet Controller settings and system configuration. The total of execution
times for applicable conditions shown below isthe actual END processing time.

Item Condition Execution Time
Housekeeping 540 psec
IN/OUT 32/32 points 630 psec
. IN/OUT 64/64 points 730 psec
170 service -
IN/OUT 128/128 points 910 psec
IN/OUT 240/240 points 1400 psec

Calendar/clock function processing

(Note 1) 66 usec

2.083 x transmit/receive words + 3.125 msec
(at 19200 bps)
See page 21-9.

Data link master station processing | When using a data link system
(Note 2) (separate refresh mode)

Note 1: Calendar/clock function is processed once every 100 msec.
Note2: Datalink slave stations are processed in interrupt processing asynchronous to the ordinary system processing.

In addition to processing user program instructions and END instruction, the OpenNet Controller system processing
includes interrupt processing of various functions.

|70 Delay Time

The minimum delay from a standard input to a standard output in the program below is 1.31 msec.

Instruction Data
10 Q0 LOD 10
ouT QO
e Maximum execution time

LOD 0.65 psec
ouT 1.15 pusec

e END processing time (without interrupt processing)

Housekeeping 540 psec
I/O service 630 psec

e [nput delay time (DC input without filter setting)
40 psec

e Qutput delay time (transistor output)
Approx. 100 psec

The I/O delay time may be increased by such factors asincreased END processing time (caused by frequent interrupt pro-
cessing and larger program size) and input filter setting.
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APPENDIX

Type List
CPU Modules
HSC Output Memory Card Connector Type No.
. Without FC3A-CP2K
Sink Output Type -
With FC3A-CP2KM
Without FC3A-CP2S
Source Output Type -
With FC3A-CP2SM
Note: Every CPU module is supplied with a pair of end plates.
Input Modules
Input Type Input Points Terminal/Connector Type No.
. Screw Terminal FC3A-N16B1
16 points
. Nylon Connector (10P x 2) FC3A-N16B3
24V DC Sink/Source
. Nylon Connector (18P x 2) FC3A-N32B4
32 points —

Fujitsu Connector FC3A-N32B5
100-120V AC Input 8 points Screw Terminal FC3A-NO8A11
Analog Input
12-bit (resolution 1/4000) 6 channels Screw Terminal FC3A-AD1261
4-20mA, 0-5V, 0-10V, 5V, 10V input

Output Modules
Output Type Output Points Terminal/Connector Type No.
Relay Output i Screw Terminal FC3A-R161
16 points
(240V AC/24V DC, 2A) Nylon Connector (5P x 4) FC3A-R162
Transistor Sink Output Screw Terminal FC3AT16K1
24V DC, 0.5A/point 16 points
2.0A/common Nylon Connector (10P x 2) FC3A-T16K3
Transistor Protect Source Output
24V DC, 0.5A/point 16 points Screw Terminal FC3A-T16P1
2.0A/common
Transistor Sink Output Nylon Connector (18P x 2) FC3AT32K4
24V DC, 0.1A/point 32 points
2.0A/common Fujitsu Connector FC3A-T32K5
Analog Output
12-bit (resolution 1/4000) 2 channels Screw Terminal FC3A-DA1221
4-20mA, 0-5V, 0-10V, 5V, +10V output
Expansion Power Supply Module
Description Connector Type No.
Input Power Voltage 24V DC Nylon Connector (5P x 1) FC3A-EAL

Note: The expansion power supply module is supplied with a cable/connector (1 meter long) and 3 contacts for expanding

cables.

OPENNET CONTROLLER USER’S MANUAL
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Remote 1/0 Master Module

Description Type No.
Remote 1/0 Master Module compatible with INTERBUS FC3A-SX5SM1
OpenNet Interface Modules
Description Type No.
DeviceNet Slave Module FC3A-SX5DS1
LoNWORKS Interface Module FC3A-SX5LS1
SX5 Communication 1/0 Terminals
Bus 170 Type Input Type Type No.
DC Input 16-point source input (24V DC) SX5S-SBN16S
npu
P 16-point sink input (24V DC) SX5S-SBN16K
Relay Output 8-point relay output (240V AC/24V DC, 5A) SX5S-SBR0O8
) 16-point transistor sink output (24V DC, 0.5A/point, 6A/common) SX5S-SBT16K
INTERBUS | Transistor Output - -
16-point transistor protect source output (24V DC, 0.5A/pt, 6A/com) | SX5S-SBT16P
8-point source input (24V DC) ]
DC Input 8-point transistor sink output (24V DC, 0.5A/point, 4A/common) SX5S-SBM16K
Transistor Output DO i
p 8 po!nt source input (24V DC) SX5S-SBM16P
8-point transistor protect source output (24V DC, 0.5A/pt, 4A/com)
DC Inout 16-point source input (24V DC) SX5D-SBN16S
npu
P 16-point sink input (24V DC) SX5D-SBN16K
Relay Output 8-point relay output (240V AC/24V DC, 5A) SX5D-SBR0O8
) 16-point transistor sink output (24V DC, 0.5A/point, 6A/common) SX5D-SBT16K
DeviceNet | Transistor Output - -
16-point transistor protect source output (24V DC, 0.5A/pt, 6A/com) | SX5D-SBT16P
8-point source input (24V DC) !
DC Input 8-point transistor sink output (24V DC, 0.5A/point, 4A/common) SXSD-SBM16K
Transistor Output -00i i
p 8 po!nt source input (24V DC) SX5D-SBM16P
8-point transistor protect source output (24V DC, 0.5A/pt, 4A/com)
DC Inout 16-point source input (24V DC) SX5L-SBN16S
npu
P 16-point sink input (24V DC) SX5L-SBN16K
Relay Output 8-point relay output (240V AC/24V DC, 5A) SX5L-SBR0O8
) 16-point transistor sink output (24V DC, 0.5A/point, 6A/common) SX5L-SBT16K
LonWorks | Transistor Output - -
16-point transistor protect source output (24V DC, 0.5A/pt, 6A/com) | SX5L-SBT16P
8-point source input (24V DC) )
DC Input 8-point transistor sink output (24V DC, 0.5A/point, 4A/common) SXSL-SBM16K
Transistor Output -00i i
p 8-point source input (24V DC) SX5L-SBM16P

8-point transistor protect source output (24V DC, 0.5A/pt, 4A/com)

A4
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Cables and Accessories

Name Function Type No.
For mounting on both ends of OpenNet Controller module assembly .
End Plates (a pair of end plates are supplied with the CPU module) FC9z-W1
Modem Cable 1C Used to connect a modem to the OpenNet Controller RS232C port, FC2AKMLC
(3m/9.84 ft. long) with D-sub 25-pin male connector to connect to modem
. Used to connect an IBM PC to the OpenNet Controller RS232C
Computer Link Cable 4C : . : .
port (1:1 computer link), with D-sub 9-pin female connector to con- | FC2A-KC4C
(3m/9.84 ft. long)
nect to computer
Computer Link Cable 6C Used to connect an IBM PC to the OpenNet Controller RS485 ter-
P minals (1:1 computer link), with D-sub 9-pin female connector to FC2A-KC6C
(2m/6.56 ft. long)
connect to computer
User Communication Cable 1C Used to connect RS232C equipment to the OpenNet Controller
RS232C port, without a connector to connect to RS232C equip- FC2A-KP1C
(2.4m/7.87 ft. long)
ment
PLC Connection Cable RS232C cable used to connect IDEC HG1B/2A/2C operator inter- HG97-XC183

(3m/9.84 ft. long)

face to the OpenNet Controller RS232C port

INTERBUS Cable

Used for wiring the remote 1/0 master and slave modules

See page 24-1

5

Used for interface between an IBM PC and the OpenNet Controller

RS232C/RS485 Converter CPU modules in the computer link 1:N communication system or FC2A-MD1
through modems

RS232C Cable (4-wire) Used to connect the RS232C/RS485 converter to an IBM PC, with HD97-C52

(1.5m/4.92 ft. long) D-sub 9-pin female connector to connect to computer

DIN Rail . .

(1m/3.28 ft. long) 35-mm-wide DIN rail to mount OpenNet Controller modules BAA1000

Mounting Clip Used on DIN rail to fasten OpenNet Controller modules BNL6

Phoenix Ferrule

Ferrule for connecting 1 or 2 wires to screw terminal

See page 3-10

Phoenix Ferrule Tool

Used for crimping ferrules

See page 3-10

Screwdriver Used for tightening screw terminals See page 3-10
Terminal Block Removal Tool Used for removing terminal blocks from I/0 modules FC9Z-FTP20
Miniature Memory Card 2MB memory card to store a user program FC9Z-MCO02
WindLDR Programming and monitoring software for Windows PC (CD) FCOY-LP2CDW

AC Adapter

When using the computer link cable 6C to connect a computer to the RS485 terminals on the OpenNet Controller CPU
module, an AC adapter is required to power the RS232C/RS$485 converter on the computer link cable 6C. AC adapter out-

put capacity: 5t0 6.5V DC, 4W

The RS232C/R$485 converter FC2A-MD1 for 1:N computer

link communication is powered by 24V DC source or an AC
adapter with 9V DC, 350mA output capacity.

The output plug of the AC adapter applicable to both the com-
puter link cable 6C and the RS232C/RS485 converter is shown

on theright.

9.5 g
=%y W
i

Dimensions in mm.

5.5
)
N
=
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INDEX

1:1 computer link 4-1
1:N computer link 22-1
100-msec clock M8122 6-11
10-msec clock M8123 6-11
1-sec clock

M8121 6-10

reset M8001 6-9

A/D converter 2-28
about INTERBUS 24-2
AC adapter 4-1, A-5
accessories A-5
ACKD 26-12
acknowledge
code 24-10
service 26-12
ADD 11-1
adding counter CNT 7-11
addition 11-1
additional error information 24-10
address 24-4
adjusting clock using auser program 15-8
advanced instruction 8-1
ADD 11-1
ANDW 12-1
ATOB 14-11
ATOH 14-7
AVRG 19-6
BCDLS 13-13
BMOV 9-8
BTOA 14-9
BTOH 14-3
CDISP 16-5
CMP< 101
CMP<= 10-1
CMP<> 10-1
CMP= 10-1
CMP> 10-1
CMP>= 10-1
CVXTY 19-2
CVYTX 19-3
datatypes 8-4
DEC 11-9
DGRD 16-3
DISP 16-1
DIV 11-1
DINZ 18-5
DTCB 14-14
DTDV 14-13
HTOA 14-5
HTOB 14-1
IBMV 9-11
IBMVN 9-12
ICMP>= 10-4
IMOV 9-6
IMOVN 9-7
INC 11-9

input condition 8-3

LABEL 18-1

LCAL 18-3

list 81

LIMP 18-1

LRET 18-3

MOV 9-1

MOVN 9-5

MUL 11-1

NEG 12-5

NOP 8-6

NRS 9-10

NSET 9-9

ORW 12-1

PID 20-1

ROOT 11-10

ROTL 135

ROTLC 13-9

ROTR 13-7

ROTRC 13-11

RXD1 17-13

RXD2 17-13

SFTL 13-1

SFTR 13-3

structure 8-3

SUB 11-1

SUM 11-11

TXD1 17-4

TXD2 17-4

WKCMPOFF 15-1

WKCMPON 15-1

WKTBL 15-2

XCHG 9-13

XORW 12-1

XYFS 19-1
al outputs OFF M8002 6-9
alocation numbers 6-1
analog

input module 2-28

terminal arrangement 2-30
input/output wiring 3-8
output module 2-31
terminal arrangement 2-33

AND and ANDN instructions  7-4
AND LOD instruction 7-5
AND word 12-1
ANDW 12-1
answer mode 23-2, 23-7
application program 26-2

examples 26-18

modifying 26-13
ASCII

character codetable 17-26

toBCD 14-11

tohex 14-7
assembling modules 3-2
AT 20-9
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INDEX

command
execution 23-2
result code 23-3
string 23-3
general command mode 23-2, 23-6
ATOB 14-11
ATOH 14-7
ATZ 23-2,23-5,23-7
auto tuning 20-9
average 19-6
AVRG 19-6

basic
instructions  7-1
system 1-6
BCC (block check character) 17-8, 17-18
BCD
left shift 13-13
to ASCIl 14-9
tohex 14-3
BCDLS 13-13
bidirectional shift register 7-23
binary arithmetic instructions 11-1
bit
designation of link register 6-19
shift/rotate instructions  13-1
stack register 7-7
block move 9-8
BMOV 9-8
Boolean computation instructions  12-1
BPS, BRD, and BPP instructions 7-6
breakdown of END processingtime A-2
BTOA 14-9

BTOH 14-3
bus
fail 24-16

segment no. 24-6
bustopology 26-7

busy
control 17-28
signa 17-31

cable 17-2,17-31, 23-1, 24-15
DeviceNet 25-4
cables and accessories A-5
calendar/clock
datawrite flag M8020 6-10
error 27-5
function processing A-2
setting using
auser program 15-7
WindLDR 15-7
carry (Cy) and borrow (Bw) M8003 6-9
carry or borrow signals 11-2
catchinput 5-7
CC=and CC>ingtructions 7-14
CDISP 16-5
character
codes for character display unit 16-7
display 16-5
unit 16-7
clearing error codes 27-2
clock

adjusting using a user program 15-8
data adjust flag M8021 6-10
CMP< 10-1
CMP<= 10-1
CMP<> 10-1
CMP= 10-1
CMP> 10-1
CMP>= 10-1
CNT, CDP, and CUD instructions 7-11
comm port tab  17-3, 21-7
communication
enable button 2-2
fault 25-7
function 2-6
1/0O terminals
SX5 A-4
SX5D 25-2
SX5L 26-3
parameters 17-32, 17-33
setting WindLDR  17-3
selector DIP switch 2-2
settings 2-6
compare
equa to 10-1
greater than 10-1
greater than or equal to 10-1
lessthan 10-1
lessthan or equal to 10-1
unequal to 10-1
computer link
1:1 communication 1-5
1:N communication 1-5
communication 22-1
system 1-5
connection status  25-7
connector pinout 17-2, 17-31, 23-1, 24-15
constant scantime 5-20
contact protection circuit for relay output 2-17
control
register 20-2
relay 20-10
control signal
option
DSR D8205/D8305 17-28
DTR D8206/D8306 17-29
RTS D8207/D8307 17-29
status D8204/D8304 17-27
statuses
RUN mode 17-27
STOP mode 17-28
conversion
linear 19-4
type 17-6,17-15
convert
XtoY 19-2
YtoX 19-3
coordinate conversion instructions 19-1
counter
adding (up) counter 7-11

and shift register in master control circuit 7-26

comparison instructions  7-14
dua-pulsereversible counter 7-12
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INDEX

up/down selection reversible 7-13
CPU

module 2-1

specifications 2-5

modules A-3
crimping tool  3-10, 25-5, 26-6
CVXTY 19-2
CVYTX 19-3
cycletime 24-12

D/A converter 2-31
data
combine 14-14
communication between remote |/O master and dave
stations 24-3
comparison instructions 10-1
conversion instructions 14-1
divide 14-13
input 7-20
mapping 24-5
type 8-3, 26-23
types for advanced instructions 8-4
data link
communication 21-1
error 21-4
error code 21-4
error M8005 6-9, 21-6
initialize flag M8007 6-9, 21-6
prohibit flag M8006 6-9, 21-6
stop flag M8007 6-9, 21-6
connection error  27-4
master station processing A-2
mode 2-2
system 1-6
tab 21-7
wiring 3-7
with other equipment 21-12
datarate 25-4, 25-6
dataregister
alocation for transmit/receive data 21-3
comparison instructions  7-18
data registers
and link registers double-word
datamove 9-2
operands 8-5
for modem mode 23-3
DC=and DC> instructions 7-18
DEC 11-9
decimal values and hexadecimal storage 8-4
decrement 11-9
jump non-zero 18-5
defined network variables 26-23
destination operand 8-3
device
level 24-6
numbers 21-2, 22-2
DeviceNet 25-1
cable 254
slave module 2-38
DGRD 16-3
dialing 23-2
telephone number 23-5
digital

1/0 module operands 6-18
read 16-3
dimensions 2-40
DINrail 3-3
DIP switch settings 25-6
direct control action 20-10
disabling protection 5-18
disassembling modules 3-3
disconnect
line 23-2
mode 23-2, 23-6
discontinuity of operand areas 8-5
DISP 16-1
disparity, run/stop operation upon 5-5
display 16-1
DIV 11-1
divison 11-1
DINZ 185
double-word
data move in data registers and link registers 9-2
operandsin dataregisters and link registers 8-5
download program 4-6, 5-19
DSR input control signal option D8205/D8305 17-28
DTCB 14-14
DTDV 14-13
DTR output control signal option D8206/D8306 17-29
dual-pulse reversible counter CDP  7-12

edit user program 4-4
enabling protection 5-18
END
instruction 7-28
processing time, breakdown A-2
end
delimiter 17-17
plate 2-3
error
causes and actions  27-4
code
datalink communication 21-4
general 27-3
general buserror 24-16
INTERBUS 24-16
INTERBUS master 24-10
remote/local bus errors  24-22
user errors 24-16
user program execution 27-6
data 25-7, 26-17
location INTERBUS master 24-10
ERRORLED 27-1
during errors  27-4
ESD 2-37
exchange 9-13
exclusive ORword 12-1
execution times for instructions  A-1
expansion
connector 2-3
module ID 26-17
power supply module 2-34, A-3
system 1-6
external interfacefile 26-2, 26-12

ferrule 3-10, 25-5, 26-6

OpenNet Controller User’s Manual iii



INDEX

filter input 5-6
flash memory 26-14
forward shift register 7-20
freetopology 26-7
function
area setting
DeviceNet dlave station 25-8
LonWorks node 26-10
remote |/O master station 24-13
communication 2-6
specifications 2-5
functional module operands 6-18

general
error codes 27-3
specifications 2-4

header file 26-19

hex to
ASCIl 14-5
BCD 14-1

hexadecimal storage decimal values 8-4

high-speed counter 2-6, 5-9
comparison output reset M8010 6-9
timing chart 5-12
wiring diagram 5-13

housekeeping A-2

HTOA 14-5

HTOB 14-1

1/10
bus
error 27-5
initialize error 27-5
counts 25-7, 26-17
delay time A-2
error 25-7
pins 26-13, 26-15
service A-2
wiring diagram 16-4
IBMV 9-11
IBMVN 9-12
ICMP>= 10-4
ID code 24-6
IMOV 9-6
IMOVN 9-7
INC 11-9
increment 11-9
indirect
bit move 9-11
bit movenot 9-12
move 9-6
movenot 9-7
initialization 26-18
codes 26-18
error 25-7
string 23-2, 23-3, 23-4, 23-7
commands 23-9
initialization string  23-2
initialize pulse M8120 6-10
in-operation output M8125 6-11
input

condition for advanced instructions 8-3

filter 5-6
module 2-7
terminal arrangement 2-11
modules A-3
network variables 26-23
wiring 3-5
installation
and wiring 3-1
in control panel 3-4
instructions
binary arithmetic 11-1
bit shift/rotate 13-1
Boolean computation 12-1
coordinate conversion 19-1
data comparison 10-1
dataconversion 14-1
interface 16-1
move 9-1
PID 20-1
program branching 18-1
user communication 17-1
week programmer 15-1
INTERBUS
cable 24-15
cycletime 24-12
error code 24-16
master
accesserror 27-5
acknowledge code 24-10

additional error information 24-10

bus NG M8036 6-10

error code 24-10

error location 24-10

error M8040 6-10

error M8041 6-10

initialize M8030 6-10
peripheral fault M8037 6-10

status transition number D8179 24-10
system error information D8178 24-10

internal
relays for modem mode 23-2

structure LonWorks interface module 26-14
International Standard Organization 26-2

interva

compare greater than or equal to  10-4

comparison in WKCMP ON/OFF instructions  15-4

ISO 26-2

JMP and JEND instructions 7-27
jump instructions  7-27

keep
data sum check error  27-5
designation 5-3

key matrix input 5-16

LABEL 18-1

label 18-1

cal 18-3

jump 18-1

return 18-3
ladder diagram 17-32, 17-34
LCAL 183
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INDEX

length code 24-6
line
connection 23-2
control signalsRS232C  17-27
linear conversion 19-4
link
register bit designation 6-19
registers
for DeviceNet network communication 25-7
for LonWorks network communication 26-8
for remote 1/0O system 24-2
LIMP 18-1
LOD and LODN instructions 7-2
logical device
no. 24-6
number 24-4
LON 26-1
LonMaker 26-2, 26-12
LonTalk protocol 26-2
LonWorks 26-1
interface module 2-39
network system setup 26-3
LRET 18-3

MACID 25-6
maintain outputs while CPU stopped M8011 6-9
maintaining catch input 5-8
maintenance mode 2-2, 17-2
manipulated variable 20-13
mapping 24-5
master
and dave station numbers 21-2
control instruction 7-25
MCSand MCR instructions  7-25
media access control identifier 25-6
memory
backup error run/stop selection 5-2
card 2-6,5-19
connector 2-2
gect button 2-2
map 26-14
message service 26-13
modem
cable1C 23-1
initialization string selection 23-3
mode 23-1
status 23-3
dataregister 23-8
maodifying application program 26-13
module
ID selection 5-5
specifications 2-1
monitor operation 4-7
monitoring PLC status 22-2
mounting
direction 3-4
onDINral 3-3
MOV 9-1
move 9-1
movenot 9-5
MOVN 9-5
MUL 11-1
multiple usage of MCSinstructions 7-26

multiplication 11-1

N data
repeat set 9-10
set 99
NEG 12-5
negate 12-5
network
configuration information 26-2
management 26-2, 26-12
variables 26-2, 26-9, 26-23
Neuron chip 26-2
1/0 pins 26-13, 26-15
no operation 8-6
node
address 24-4, 25-6
information remote 1/O  24-6
number 24-4
NOP 8-6
normal operating conditions 2-4
NRS 9-10
NSET 9-9
NV 26-2

on-line mode protocol selection 23-3
opcode 8-3
open
bustab 24-13
network communication system 1-3
system interconnection OS|  26-2
opennet interface module A-4
operand
alocation numbers 6-2
for datalink master station 6-5
for datalink dlave station 6-5
for functional modules 6-4
for master module 6-4
areas discontinuity 8-5
operands
digital I/0 module 6-18
functional module 6-18
operating
procedure 23-11
datalink system 21-11
status during errors  27-4
operation
basics 4-1
register 7-7
operationa state 23-2
OR and ORN instructions 7-4
OR LOD instruction 7-5
ORword 12-1
originate mode 23-2, 23-4
ORW 12-1
oSl 26-2
OUT and OUTN instructions 7-2
output
during errors  27-4
hold or load off 25-6
module 2-16
terminal arrangement  2-22
modules A-3
network variables 26-23
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wiring 3-6
diagram 16-2, 16-6
overlapping coordinates 19-5

peripheral fault 24-16
PF 24-16
physical port number 25-6
PID
control  20-1
instruction
notesfor using 20-17
pinout 17-2,17-31, 23-1, 24-15
PLC status monitoring 22-2
position 24-6
power
failure 27-4
memory protection 7-10
supply 2-4, 3-9
wiring 3-9
wiring expansion power supply module 2-35
preparation for using modem 23-10
process variable before conversion 20-12
program branching
instructions 18-1
using with SOTU/SOTD instructions 18-2
using with timer instruction 18-2
programming
dataregisters and internal relays 23-11
high-speed counter using WindLDR  5-11
RXD instruction using WindLDR  17-22
special dataregister 17-31, 17-33
transmit/receive datausing WindLDR  25-9, 26-11
TXD instruction using WindLDR  17-10
protect output overload error  27-5
protection
circuit for relay output 2-17
type 2-28, 2-31
user program 5-18
pulseinput 7-20

reading
error data 27-1
transmit data 26-22
receive
completion output  17-13, 17-20
data 25-9, 26-11, 26-16
bytecount 17-21
writing 26-21
digits 17-14
format 17-13, 17-14
instruction cancel flag M8022/M8023 17-21
status 17-13, 17-21
code 17-21
timeout 17-17
receivel 17-13
receive2 17-13
refresh modes 21-8
register
bit stack register 7-7
operation register 7-7
registers 26-15
remote
bus cable 24-15
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master module 2-36, A-4
connector 2-3
system 24-1
removing from DIN rail 3-3
repeat

cycles 8-3,17-7,17-15
designation 8-3
operation
ADD, SUB, and MUL instructions 11-5
ANDW, ORW, and XORW instructions 12-3
data comparison instructions 10-3
DIV instruction 11-7
move instructions 9-3
reset
input 4-3,5-1, 7-20
system status 2-6
resetting modem 23-5, 23-7
restart system status 2-6
retry
cycles 23-3
interval 23-3
reverse
control action 20-10
shift register 7-22
ROOT 11-10
rotate
left 13-5
left with carry  13-9
right 13-7
right with carry  13-11
ROTL 13-5
ROTLC 13-9
ROTR 13-7
ROTRC 13-11
RS232C
line control signals 17-27
port
communication mode selection 23-3
communication protocol 23-6
connecting equipment  17-1
portl 2-2
port2 2-2
RTS output control signal option D8207/D8307 17-29
RUN mode control signal statuses 17-27
run/stop
operation upon disparity 5-5
selection at memory backup error  5-2
RXD1 17-13
RXD2 17-13

sample program

modem answer mode 23-13

modem originate mode 23-12

turning all outputs off 2-20
screwdriver 25-5, 26-6
selecting

device numbers 22-2

master and slave station numbers 21-2
separate refresh mode 21-8
SET and RST instructions  7-3
set point 20-12
setting
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calendar/clock
using auser program 15-7
using WindLDR 15-7
communication parameters  23-10
using WindLDR 17-3
SFR and SFRN instructions 7-20
SFR(N) shifting flag M8012 6-10
SFTL 13-1
SFTR 13-3
shift
left 13-1
register instructions 7-20
right 13-3
simple operation 4-4
simultaneous refresh mode 21-10
single output instruction 7-24
skip 17-18
dave
station
communication completion relay
M8140-M8176 21-6
M8177 21-6
numbers 21-2
softwareversion 25-7, 26-17
SOTU and SOTD instructions 7-24
SOTU/SOTD instructions using with program
branching 18-2
source
and destination operands 8-3
operand 8-3
specia dataregisters 6-12
for datalink communication error 21-4
for datalink master/slave stations 6-17
for error information 27-3
for high-speed counter 5-10, 6-13
for INTERBUS 6-13
for INTERBUS master information 24-10
for modem mode 6-16
for remote |/O node information 24-6
for RS232C line control signals 17-27
specia functions 5-1
special internal relay allocation numbers 6-6
specia internal relays
for datalink communication 21-6
for high-speed counter 5-10
for INTERBUS master information 24-11
specifications
CPU module 2-5
datalink 21-1
DeviceNet save module 25-4
function 2-5
genera 2-4
LonWorksinterface module 26-5
remote |/O master module 2-37
remote 1/0 system 24-2
user communication mode 17-1
start
and result internal relays 23-2
control M8000 6-9

remote |/O communication 24-12
schematic 4-2
using power supply 4-3
using WindLDR 4-2
starting operation 25-9, 26-12
station numbers 21-2
status
code
receive 17-21
transmit 17-9
data register modem mode 23-8
LED 2-2
transition number INTERBUS master 24-10
status LEDs 26-15
step response method  20-9
stop
input 4-3,5-1
system status 2-6
STOP mode control signal statuses 17-28
structure 26-23
of an advanced instruction 8-3
SUB 11-1
subtraction 11-1
SUM 11-11
SX5 communication I/O terminas A-4
SX5D communication I/O terminals 25-2
SX5L communication |/O terminals 26-3
SX5S communication 1/0O terminals 24-3
system
error information INTERBUS master 24-10
setup 1-3
datalink 21-2
DeviceNet network 25-2
LonWorks network 26-3
modem mode 23-1
remote I/O system 24-1
user communication 17-2
statuses 4-3
at stop, reset, and restart  2-6

table
ASCII character code 17-26
display unit character codes 16-7
TC=and TC>instructions 7-16
telephone number 23-3, 23-5
terminal
block 2-3
connection 3-10
terminator 25-4, 26-7
timeout receive 17-17
timer
accuracy 7-9
comparison instructions  7-16
instruction using with program branching 18-2
or counter
as destination operand  8-3
as source operand 8-3
timer/counter preset value
changed M8124 6-11

delimiter 17-16 sum check error  27-4
start/stop TML, TIM, TMH, and TMSinstructions 7-8
operation 4-2 transceiver 26-2
transmission
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distance 25-4
time 25-10, 26-9
transmit
bytes 17-7
completion output  17-9
data 17-5
bytecount 17-10
digits 17-7
status 17-9
code 17-9
transmit 1 17-4
transmit2 17-4
transmit data 25-9, 26-11, 26-16
reading 26-22
troubleshooting 27-1
DeviceNet network 25-11
diagrams 27-7
LonWorks network 26-25
modem communication 23-14
TXD1 17-4
TXD2 17-4
type
list A-3
of protection 2-28, 2-31

U up counter CNT  7-11

up/down selection reversible counter CUD 7-13

user communication
cable1C 17-2,17-31, 17-33
error 17-25
error code 17-25
instructions 17-1
mode 2-2, 17-2
receive instruction cancel flag 17-21
RS232C port 1 M8022 6-10
RS232C port 2 M8023 6-10
system 1-4
setup 17-2
user fail 24-16
user program
adjusting clock 15-8
execution error  27-6
execution error M8004 6-9
protection 5-18
RAM sum check error 27-5
ROM sum check error 27-4
setting calendar/clock  15-7
syntax error  27-5
writing error  27-5

W watchdog timer error 27-4
week
compare OFF 15-1
compareON 15-1
programmer instructions 15-1
table 15-2
WindLDR 4-4
clearing error codes 27-2
programming
high-speed counter 5-11
RXD instruction 17-22
transmit/receive data 25-9, 26-11
TXD instruction 17-10
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Setting
calendar/clock 15-7
communication parameters 17-3
wiring 3-1
analog input/output 3-8
datalink 3-7
DeviceNet save module 25-5
high-speed counter 5-13
input 3-5
LonWorks interface module 26-6
output 3-6
power supply 3-9
WKCMP OFF 15-1
WKCMPON 15-1
WKTBL 15-2

write communication command execution M8014 6-10

writing receive data 26-21

XCHG 9-13

XIF 26-2, 26-12
No. 26-12

XORW 12-1

XY format set 19-1

XYFS 19-1
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