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1 Program Framework of a DVP-PM Series Motion Controller

Delta DVP-PM series motion controllers can put axes in particular positions at high-speeds, create linear
interpolations, and circular interpolations. They can execute basic instructions, applied instructions, motion
instructions, and G-codes. Different DVP-PM series motion controllers support different program
frameworks and functions. The functions that DVP-PM series motion controllers support are shown in the
table below.

Function DVP-20PM DVP-10PM

Y | Main program 0100 o o
é Ox motion subroutines o x
% P subroutines o o
s | General instructions/Applied instructions o o
é’* Motion instructions o x
Q | G-codes o X
S | M-codes o x

JOG motion o o

Returning home o o

Variable motion o o
S | Single-speed motion o o
E’;: Inserting single-speed motion o o
£ | Two-speed motion o o
3 Inserting two-speed motion o o
gl Triggering single-speed motion by means o x

of an external signal

Manual pulse generator mode o o

Cyclic/Noncyclic electronic cam motion o X

In this chapter, the basic program frameworks of DVP-PM series motion controllers are described. Owing
to the fact that the functionality of a DVP-PM series motion controller is composed of sequence control and
positioning control, a program comprises 0100, Ox motion subroutines, and P subroutines. 0100, Ox
motion subroutines, and P subroutines are described in this chapter. Basic instructions, applied
instructions, motion instructions, and G-codes will be introduced in other chapter 4~chapter 6. The
specifications for DVP-PM series motion controllers are shown in the table below.

Specifications DVP-10PM DVP-20PM
High-speed output | 4 axes (1000 kHz) 3 axes (500 kHz)
PWM Precision: 0.3% @200 kHz -

6 input terminals (2 differential
input terminals, and 4 input
terminals whose collectors are
open collectors)

High-speed counter 2 input terminals

Program capacity | 64K steps 64K steps
LD: 0.14 us
, MOV: 2 us
Execution speed DMUL: 7.6 Us -
DEMUL: 6.1 us

1.1 Structure of O100

0100 is a sequence control program. It is the main program in a DVP-PM series motion controller. It only

supports basic instructions and applied instructions. Users can use these two types of instructions to

process I/O data, call P subroutines, and enable Ox motion subroutines (Ox0~0x99). 0100 functions as a

main program. Motion subroutines are enabled through O100. There is hierarchical relation between 0100

and motion subroutines. The characteristics of 0100 are described below.

1. There are two methods of enabling O100.

« If the STOP/RUN switch of a DVP-PM series motion controller module is turned form the “STOP”

position to the “RUN” position when the DVP-PM series motion controller is powered, M1072 will be
ON, and 0100 will run.

DVP-10PM Application Manual 1-1
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Program Framework of a DVP-PM Series Motion Controller

« If a DVP-PM series motion controller is powered, users can use communication to set M1072 to ON,
and to run O100.

STOP/RUN switch —
Communication

0100
runs.

M1072

—

0100 is scanned cyclically. The scan of the main program 0100 starts from the starting flag O100. After
the ending instruction M102 is scanned, the scan of the main program 0100 will go back to the starting
flag O100.

Z 0100 The main program starts.

QD

=

O The sequence control

S program is scanned cyclically.
o

3 M102 The main program ends.

There are three methods of disabling O100.

« If the STOP/RUN switch of a DVP-PM series motion controller is turned form the “RUN” position to
the “STOP” position when the DVP-PM series motion controller is powered, M1072 will be OFF,
and 0100 will stop. If 0100 stops, Ox motion subroutines and P subroutines will not be executed.

« If a DVP-PM series motion controller is powered, users can use communication to set M1072 to
OFF, and to stop 0100. If 0100 stops, Ox motion subroutines and P subroutines will not be
executed.

« If an error occurs when 0100 is compiled or when O100 runs, O100 will stop automatically. Please
refer to appendix A in chapter 9 for more information about error codes.

0100 supports basic instructions and applied instructions. Users can write a control program according

to their needs. They can set the parameters of motion instructions, and motion subroutine numbers

(Ox0~0x99) in 0O100.

« 0100 does not support motion instructions and G-codes. Motion instructions and G-codes must be
used in the motion subroutines Ox0~0x99. Please refer to section 1.2 for more information.

e 0100 can call P subroutines. Please refer to section 1.3 for more information.

The description of 0100 is shown below.

characteristic

0100 Description
Enabling Starting flag 0100 (If O100 is a ladder diagram in PMSoft, the starting flag in 0100 will be
0100 set automatically, and users do not have to write the starting flag.)
Disabling Ending instruction M102 (If 0100 is a ladder diagram in PMSoft, the ending instruction
0100 M102 will be set automatically, and users do not have to write the ending instruction M102.)
Executing 1. The_ _STOP/RUL\I swit”ch of_a DVP-PM series motion controller is turned form the “STOP”
0100 position to the RUN p95|t|0n.
2. Users use communication to set M1072 to ON.
Operation

0100 is scanned cyclically.

Instructions
supported

Basic instructions and applied instructions are supported.

Number

There is only one 0100 in a program.

Characteristic
and function

1. Itis a sequence control program.
2. It can enable the motion subroutines Ox0~0x99, and call P subroutines.

3. If 0100 is used with Ox motion subroutines and P subroutines, 0100, the Ox motion
subroutines, and the P subroutines can be arranged in any order.

1.1.1 Manual Function of 0100

Users can set manual motion modes by means of special registers in 0100. (Please refer to section 3.12
for more information.)

1-2
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1 Program Framework of a DVP-PM Series Motion Controller

1.2 Structure of Ox Motion Subroutines

The motion subroutines Ox0~0x99 are motion control programs. They are subroutines which control the
motion of the axes of a DVP-PM series motion controller. Ox0~0Ox99 support basic instructions, applied
instructions, motion instructions, and G-codes. They can call P subroutines. Users can control the paths of
the axes of a DVP-PM series motion controller through Ox motion subroutines. The characteristics of Ox
motion subroutines are described below.
1. There are two methods of enabling an Ox motion subroutine.
e« When 0100 runs, users can set motion subroutine numbers in 0100. (The motion subroutine
numbers must be in the range of Ox0 to Ox99. The users can set a motion subroutine number in
0100 by setting D1868. The value in D1868 must be in the range of H8000 to H8063.) If the users
want to enable an Ox motion subroutine, they have to set M1074 to ON or set bit 12 in D1846 to

ON.
« Before an Ox motion subroutine is enabled, users have to make sure that no Ox motion subroutine
runs.
Oxn M1074is setto ON, ] Oxr
0100 runs. = (uotion subroutine number)——| 0Orbit12inD1846  |=—=>| -
is set to ON. )

2. Whenever an Ox motion subroutine is enabled, it is executed once. After 0100 enables an Ox motion
subroutine, the execution of the Ox motion subroutine will start from the starting flag in the Ox motion
subroutine. After the ending instruction M2 in the Ox motion subroutine is executed, the execution of
the Ox motion subroutine will stop.

—>
<
Q O X0
_g o E —\ MOV ‘H8OOAHD1868‘ Settingthe Ox number Ox10, and setting bit 15to ON.
- = o
o8 8
Q| o | , MOV |H1000|D1846| or | OUT |M1074
o)) >
3 If X0is ON, the motion subroutine Ox10 will be enabled.
X0isON.
z = >
=t o
S = MOVP| K100 |D1836|
nw 9O o
c X 5
g o o MOVP‘ K100 HD1837‘
o
S S
2 @

If X0 is ON, the motion subroutine Ox10 will be enabled. After the ending instruction M2 in Ox10 is

executed, the execution of Ox10 will stop. (Ox10 is executed once. If Ox10 needs to be executed again,

X0 has to be set to ON.)

3. There are four methods of disabling an Ox motion subroutine.

o If the STOP/RUN switch of a DVP-PM series motion controller is turned form the “RUN” position to
the “STOP” position when the DVP-PM series motion controller is powered, M1072 will be OFF,
0100 will stop, and Ox motion subroutines will not be executed.

« Users can stop the execution of Ox motion subroutines by means of the external terminal StopO.

+ If a DVP-PM series motion controller is powered, users can use communication to set the value in
D1846 to 0, or to set M1074 to OFF, and to stop the execution of Ox motion subroutines.

« If an error occurs when an Ox motion subroutine is compiled or when an Ox motion subroutine is

DVP-10PM Application Manual 1-3
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executed, the execution of the Ox motion subroutine will stop automatically. Please refer to
appendix A in chapter 9 for more information about error codes.

4. An Ox motion subroutine supports basic instructions, applied instructions, motion instructions, and
G-codes. Users can write a motion program according to their needs. They can control the motion of
the axes of a DVP-PM series motion controller by setting the parameters of the axes.

« Basic instructions, applied instructions, motion instructions and G-codes must be used in the
motion subroutines Ox0~0x99.

« Ox motion subroutines can call P subroutines. Please refer to section 1.3 for more information.
5. The description of Ox motion subroutines is shown below.

Ox motion

: Description

subroutine

Enabling an There are 100 Ox motion subroutines (Ox0~0x99).

Ox motion (If an Ox motion subroutine is a ladder diagram in PMSoft, the starting flag in the Ox motion
subroutine subroutine will be set automatically, and users do not have to write the starting flag.)
Disabling an | Ending instruction M2 (If an Ox motion subroutine is a ladder diagram in PMSoft, the ending
Ox motion instruction M2 will be set automatically, and users do not have to write the ending instruction
subroutine M2.)

1. If users set bit 12 in D1846 or M1074 to ON when O100 runs, an Ox motion subroutine
will be enabled.
2. If users use communication to set bit 12 in D1846 or M1074 to ON when O100 runs, an

Executing an Ox motion subroutine will be enabled.

Ox motion . . . .
; 3. Users can stop the execution of Ox motion subroutines by means of the external terminal
subroutine
Stop0.
Note: Before an Ox motion subroutine is enabled, users have to make sure that no Ox
motion subroutine runs.
Operation Whenever an Ox motion subroutine is enabled, it is executed once. If an Ox motion

characteristic

Instructions
supported

subroutine needs to be executed again, it has to be enabled again.

Basic instructions, applied instructions, motion instructions, and G-codes are supported.
Note: Users have to avoid using pulse instructions.

There are 100 Ox motion subroutines in a program. If users want to enable a motion
subroutine number, they have to set D1868, and set bit 12 in D1846 or M1074 to ON.

1. Ox0~0x99 are motion subroutines. (They can only be enabled by 0100.)

2. An Ox motion subroutine can be enabled/disabled by an external terminal, a program, or
Characteristic communication.

and function 3. Ox motion subroutines can call P subroutines.

4. If Ox motion subroutines are used with 0100 and P subroutines, the Ox motion
subroutines, 0100, and the P subroutines can be arranged in any order.

Number

1.3 Structure of P Subroutines

P subroutines are general subroutines. They can be called by 0100 and Ox motion subroutines. If P
subroutines are called by 0100, the P subroutines will support basic instructions and applied instructions. If
P subroutines are called by Ox0~0x99, the P subroutines will support basic instructions, applied
instructions, motion instructions, and G-codes. After 0100 or an Ox motion subroutine calls a P subroutine,
the P subroutine will be executed. After SRET in the P subroutine is executed, the lines under the
instruction which calls the P subroutine will be executed.

1. There are two methods of enabling a P subroutine.
e 0100 can call P subroutines.
¢ Ox motion subroutines can call P subroutines.

2. Whenever a P subroutine is called, it is executed once. After 0100 or an Ox motion subroutine calls a P
subroutine, the P subroutine will be executed. After the ending instruction SRET in the P subroutine is
executed, the execution of the P subroutine will stop, and the lines under the instruction which calls the
P subroutine will be executed.
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The subroutine PO supports basic instructions and applied instructions. The subroutine P2 supports

basic instructions, applied instructions, motion instructions, and G-codes.

3. There are three methods of disabling a P subroutine.

e If the STOP/RUN switch of a DVP-PM series motion controller is turned form the “RUN” position to
the “STOP” position when the DVP-PM series motion controller is powered, M1072 will be OFF,
0100 will stop, and Ox motion subroutines and P subroutines will not be executed.

« If a DVP-PM series motion controller is powered, users can use communication to set the value in
D1846 to 0, or to set M1074 to OFF, to stop the execution of Ox motion subroutines, and to stop the
execution of P subroutines.

« If an error occurs when a P subroutine is executed, the execution of the P subroutine will stop
automatically. Please refer to appendix A in chapter 9 for more information about error codes.

4. If P subroutines are called by 0100, the P subroutines will support basic instructions and applied
instructions. If P subroutines are called by Ox0~0x99, the P subroutines will support basic instructions,
applied instructions, motion instructions, and G-codes.

5. The description of P subroutines is shown below.

P subroutine Description
Enabling a P There are 256 P subroutines (P0O~P255).
subrou%ine (If a P subroutine is a ladder diagram in PMSoft, the starting flag in the P subroutine will be
set automatically, and users do not have to write the starting flag.)
Disabling a P Ending instruction SRET (If a P subroutine is a ladder diagram in PMSoft, the ending
9 instruction SRET will be set automatically, and users do not have to write the ending
subroutine : :
instruction SRET.)
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1 Program Framework of a DVP-PM Series Motion Controller

P subroutine

Description

Executing a P
subroutine

1. 0100 can call P subroutines.
2. Ox motion subroutines can call P subroutines.

Operation
characteristic

Whenever a P subroutine is enabled, it is executed once. If a Pn subroutine needs to be
executed again, it has to be enabled again.

1. If P subroutines are called by 0100, the P subroutines will support basic instructions and
applied instructions.

Instruction 2. If P subroutines are called by Ox motion subroutines, the P subroutines will support
supported basic instructions, applied instructions, motion instructions, and G-codes.
Note: If P subroutines are called by Ox motion subroutines, users have to avoid using pulse
instructions.
Number There are 256 P subroutines in a program.

Characteristic
and function

1. P subroutines are general subroutines.
2. P subroutines can be called by 0100 and Ox motion subroutines.

3. If P subroutines are used with 0100 and Ox motion subroutines, the P subroutines,
0100, and the Ox motion subroutines can be arranged in any order.

1.4 Using 0100, Ox Motion Subroutines, and P Subroutines

0100, Ox motion subroutines, and P subroutines are introduced in section 1.1~section 1.3. In this section,
a program composed of 0100, Ox motion subroutines, and P subroutines is described.

1.4.1 Structure of a Program

Suppose a program is composed of 0100, Ox0, Ox3, P1, and P2. The five program blocks are shown

below.

1-6

Main program
0100
Calling Ox0 # Motion subroutine
. Ox0
Callind p1 Subroutine
~ P1
M2 - SRET"
Calling P2 » Subroutine
: P2
. Motion subroutine
: Calling Ox3 # ox3
M102 .
SRET- M2
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1 Program Framework of a DVP-PM Series Motion Controller

In order to describe the program, the program is divided into 5 sections (section (1)~section (5)).

M1000

auINoJIgNS UONO N
0XO

4' MOV |H8000|D1868| Setting the motion subroutine number Ox0

M1074| Enabling Ox0

(2)

weliboid urep
00TO

M1000
— CALL Calling P2

(3)

aunnoigqns
Td

M1000
— F—{pmov| ko [pisag]

(4)

au1IN0IgNS UONOW
€X0

—" MOV |H8003|D1868| Setting the motion subroutine number Ox3

(5)
—| SET |M1074| Enabling Ox3

aunnoiqns
cd

The program is described below.

1. Section (1)~section (5) are created in numerical order, but they can be arranged in any order.

2. There is only one O100. 0100 can not be called by another program, but it can freely call Ox motion
subroutines and P subroutines.

3. Ox motion subroutines can be called by O100 and P subroutines, and it can call P subroutines.

4. P subroutines can be called by 0100 and Ox motion subroutines, and it can call Ox motion
subroutines.

Note:

1. One Ox motion subroutine is executed at a time. If Ox0 is executed, Ox3 can not be executed. If Ox3 is
executed, Ox0 can not be executed.

2. After O100 or a P subroutine enables an Ox motion subroutine, the next line will be executed, and the

execution of the Ox motion subroutine will be ignored.
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1 Program Framework of a DVP-PM Series Motion Controller

3. Whenever an Ox motion subroutine is enabled, it is executed once. If an Ox motion subroutine needs
to be executed again, it has to be enabled again.
The instructions supported by 0100, Ox0, Ox3, P1 and P3 are described below. (O: Supported; X: Not

supported)
Section 0100 Ox0 and Ox3 P1 P2
| el 0 0 0 0
instruction
_Applied 0 0 0 0
instruction
_ Motion X 0 0 X
instruction
G-code X O (@] X
P1is called by Ox0, | P2is called by 0100,
and therefore it and therefore it does
Description - - supports motion not support motion
instructions and instructions and
G-codes. G-codes.
Additional remark:
Main program Subroutine Motion subroutine

to users’ needs.

Order In any order In any order In any order
P subroutines can be called | Ox motion subroutines can
Execution It runs normally. by 0100 or Ox motion be called by O100 or P
subroutines. subroutines.
L Whenever a motion
: . . Whenever a subroutine is L .
Operation It is scanned cyclically. I subroutine is called, it is
called, it is executed once.
executed once.
256 subroutines 100 motion subroutines
Number 1 main program They can be used according | They can be used according

to users’ needs.

1-8
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2 Hardware Specifications and Wiring

2.1 Hardware Specifications

Electrical specifications and wiring are described in this chapter. Please refer to chapter 5~chapter 6 for
more information about the writing of a program and the use of instructions. For more information about the
peripherals purchased, please refer to the manuals attached to them.

2.1.1 Specifications for Power

Item

10PM

Supply voltage

100~240 V AC (-15%~10%), 50/60 Hz+5%

Fuse 2A/250 VAC
Power _ 60V A
Consumption

24V DC power 500 mA

Power protection

24 V DC output is equipped with a short circuit protection and an overcurrent protection.

Surge voltage
withstand level

1500 V AC (Primary-secondary), 1500 V AC (Primary-PE), 500 V AC (Secondary-PE)

Insulation
impedance

Above 5 MQ
(The voltage between all input terminals/output terminals and the ground is 500 V DC.)

Noise immunity

ESD: 8 kV air discharge
EFT: Power line: 2 kV; digital I/O: 1 kV; analog & communication I/O: 250 V

Ground

The diameter of the ground should not be less than the diameters of the cables connected
to the terminals L and N. (If several DVP-10PM series motion controllers are used, please
use single-point ground.)

Operation/Storage

Operation:0°C~55°C (Temperature), 5~95% (Humidity), pollution degree 2
Storage: -25°C ~70°C (Temperature), 5~95% (Humidity)

Vibration/Shock
resistance

International standards [EC 61131-2, IEC 68-2-6 (TEST Fc)/IEC 61131-2 & IEC 68-2-27
(TEST Ea)

Weight

Approximately 478/688 g

2.1.2 Electrical Specifications for Input Terminals/Output Terminals

Electrical specifications for input terminals:
B DVP10PMOOM: Four-axis mode

Terminal Description Response Maximum input
Current Voltage
1. They are single/A/B-phase input terminals.
2. DOG signals for the X-axis, the Y-axis, the
X0~X7 Z-axis, and the A-axis: X0, X2, X4, and X6 200 kHz 15 mA 24V
3. PG signals for the X-axis, the Y-axis, the
Z-axis, and the A-axis: X1, X3, X5, and X7
X10+, X10-, X11+, | Differential terminals for a manual pulse _
and X11- generator (differential terminals for a counter) 200 kHz 15 mA 524V
X124, X12-, X13+, Differential terminals for a counter 200 kHz 15 mA 5~24V
and X13-
B DVP10PMOOM: Six-axis mode
Terminal Description Response Maximum Input
Current | Voltage
1. They are single/A/B-phase input terminals.
2. DOG signals for the X-axis, the Y-axis, the
X0~X7 Z-axis, and the A-axis: X0, X2, X4, and X6 200 kHz 15 mA 24V
3. PG signals for the X-axis, the Y-axis, the
Z-axis, and the A-axis: X1, X3, X5, and X7
X10+, X10-, Differential terminals for a manual pulse _
X11+, and X11- generator (differential terminals for a counter) 200 kHz 15 mA 5-24V
DVP-10PM Application Manual 2-1




2 Hardware Specifications and Wiring

Maximum input

Terminal Description Response Cuan: | Valage
1. Differential terminals for a counter
X12+. X12- 2. DOG signals for the B-axis and the C-axis:
X13+: and >’<13_ (X12J_r, X12-) and (X13+, X13.-) 200 kHz 15 mA 5~24 V
3. PG signals should ne used with I/O
extension modules.
Electrical specifications for output terminals:
B DVP10PMOOM: Four-axis mode
Terminal Description Response Maximum
current output
They are high-speed output terminals whose
YO~Y3 collectors are open collectors. (PWM) 200 kHz 40 mA
PG signals
Y10+, Y10-, Y12+, U/D: Counting up
Y12-, Y14+, Y14-, P/D: Pulse 1000 kHz 40 mA
Y16+, and Y16- A/B: A phase
Y11+, Y11-, Y13+, U/D: Counting down
Y13-, Y15+, Y15-, P/D: Direction 1000 kHz 40 mA
Y17+, Y17- A/B: B phase
B DVP10PMOOM: Six-axis mode
. o Maximum
Terminal Description Response current output
They are high-speed output terminals whose
collectors are open collectors.
ég C0, Y2, and U/D: Counting up 200 kHz 40 mA
P/D: Pulse
A/B: A phase
They are high-speed output terminals whose
collectors are open collectors.
\éé C1,Y3, and U/D: Counting down 200 kHz 40 mA
P/D: Direction
A/B: B phase
Y10+, Y10-, Y12+, U/D: Counting up
Y12-, Y14+, Y14-, P/D: Pulse 1000 kHz 40 mA
Y16+, and Y16- A/B: A phase
Y11+, Y11-, Y13+, U/D: Counting down
Y13-, Y15+, Y15, P/D: Direction 1000 kHz 40 mA

Y17+, and Y17-

A/B: B phase

2-2
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2 Hardware Specifications and Wiring

Digital input terminals:

B DVP-10PM series motion controller

Differential input 24V DC common
Iltem - :
Specification terminal terminal Remark
pecificatio High speed of 200 kHz
A current flows into the
. iy terminal S/S (sinking), or a
Wiring type Independent wiring current flows from the
terminal S/S. #1: Users can filter pulses by
LED indicator (If the LED indicator corresponding to an | setting a digital input terminal
Inout indicator input terminal is ON, the input terminal is ON. If the LED | to ON after the pulses in 10
P indicator corresponding to an input terminal is OFF, the | ms~60 ms are received.
input terminal is OFF.) Besides, they can filter
Input voltage 5~24 V DC | 24V DC high-frequency pulses by
Maximum inout setting the terminals for a
P 15 mA manual pulse generator to ON
current
: when the frequency of pulses
Action Off=+On 20 us received is in the range of 10
level Oon=Off 30 us kHz to 2600 kHz.
Response
time/Noise 10 ms/0.5 us
reduction™

Digital output terminals:

B DVP-10PM series motion controller

Item

Specifications

Differential output terminal

Transistor output terminal

Maximum frequency of
output signals

1 MHz

200 kHz

Output indicator

LED indicator (If the LED indicator corresponding to an output terminal is ON, the
output terminal is ON. If the LED indicator corresponding to an output terminal is
OFF, the output terminal is OFF.)

Output terminal Y10~Y17 YO~Y3

Working voltage 5vDC 5~30 v DC

Maximum output current 40 mA 40 mA

Isolation Power isolation Optocoupler

c N Resistance <25 mA 0.5A/output terminal (4 A/ICOM)

urren

specifications Inductance -- 12 W (24 V DC)
Bulb - 2 W (24 VvV DC)

Response Off=0On

time On—-Off 0.2 us

Overcurrent protection N/A

DVP-10PM Application Manual
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2 Hardware Specifications and Wiring

2.1.3 Dimensions
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Communication port cover
Input/Output terminal cover
Input LED indicators
Input/Output terminals

Connector cover

Input/Output terminal
numbers

Function card/memory card
cover

Output LED indicators
DIN rail mounting clip
COM2 (RS-485 port)
STOP/RUN switch
COM1 (RS-232 port)
Battery compartment
Battery

Function card slot

POWER LED indicator, RUN
LED indicator, ERROR LED
indicator, and BATTERY LED
indicator

Connector
Set screw

Mounting hole
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2 Hardware Specifications and Wiring

Open the COML1 cover.

Please change the battery in a minute.

Removable terminal block
COM2 (RS-485)

STOP/RUN switch BN

COML1 (RS-232) | |»

Battery —\|
iN

Part Description
COM2 (RS-485 port) | Master/Slave mode
Running/Stopping the DVP-10PM series motion
controller
Slave mode (It can be used with COM2 at the
same time.)
Arrangement of terminals: Please refer to section 2.1.2 for more information.

B DVP-10PM series motion controller

@ | o [ 246 | +2av | xo [ x2 | xa | x6 [ x1o+ | x1+ | x12+ | xa3+ |
o |sis | xt [ x3 | x5 | x7 [ x| xu- | xaz- | xs-
DVP-10PM
(AC Power IN, DC Signal IN)

STOP/RUN switch

COM1 (RS-232 port)

[ vo [ vi | v2 | va [vio+ [vie | vio+ | viz+ | vias [ vise | vier | vize+ |
[ co | ct [ c2| c3 |vio- [y | vao- | vas- | vaa- | vis- | vie- | var-

2.2 Wiring

A DVP-10PM series motion controller is an OPEN-TYPE device. It should be installed in a control cabinet
free of airborne dust, humidity, electric shock and vibration. To prevent non-maintenance staff from
operating a DVP-10PM series motion controller, or to prevent an accident from damaging a DVP-10PM
series motion controller, the control cabinet in which a DVP-10PM series motion controller is installed
should be equipped with a safeguard. For example, the control cabinet in which a DVP-10PM series
motion controller is installed can be unlocked with a special tool or key.

DO NOT connect AC power to any of I/O terminals, otherwise serious damage may occur. Please check all
wiring again before a DVP-10PM series motion controller is powered up. Make sure that the ground

terminal @ on a DVP-10PM series motion controller is correctly grounded in order to prevent
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2 Hardware Specifications and Wiring

electromagnetic interference.

2.2.1 Installation of a DVP-10PM Series Motion Controller in a Control Box

Installing a DIN rail:

The installation is applicable to a 35 millimeter DIN rail. Before users hang a
DVP-10PM series motion controller on a DIN rail, they have to insert a slotted
screw into the slots on the mounting clips, and pull out the mounting clips. After
the users hang the DVP-10PM series motion controller on the DIN rail, they have
to push the mounting clips back. If the users want to remove the DVP-10PM
series motion controller, they have to insert a slotted screw into the slots on the
mounting clips, and pull out the mounting clips. After the mounting clips are pulled
out, they will not move back.

1.

2.

Using screws: Please mount a DVP-10PM series motion
controller on a DIN rail by means of M4 screws. D
A DVP-10PM series motion controller has to be installed in
a closed control box. In order to ensure that the
DVP-10PM series motion controller radiates heat
normally, there should be space between the DVP-10PM D
series motion controller and the control box. & D>50mm

Points for attention:

1.

Please use O-type terminals or Y-type terminals. The
specifications for terminals are on the right. The torque applied to
the terminal screws used should be 9.50 kg-cm (8.25 Ib-in).
Please use copper conducting wires. The temperature of the

copper conducting wires used should be 60/75°C. £2 millimeters i @ n—
Please do not wire NC. Please do not put the cables connected to

input terminals and the cables connected to output terminals in the W28
same cable tray. ' 59 millimeters D o —
Users have to make sure that there are no tiny metal conductors

inside a DVP-10PM series motion controller when they tighten
screws and wire terminals. In order to ensure that the DVP-10PM
series motion controller radiates heat normally, the users have to
remove the sticker on the heat hole.

2.2.2 Wiring Power Input

The power input of a DVP-10PM series motion controller is AC input. Users have to pay attention to the
following points.

1.

The voltage of AC power input is in the range of 100 V AC to 240 V AC. A live wire and a neutral wire
are connected to L and N. If 110 V AC power or 220 V AC power is connected to +24V or an input
terminal on a DVP-10PM series motion controller, the DVP-10PM series motion controller will be
damaged.

The AC power input of a DVP-10PM series motion controller, and the AC power input of the /0O module
connected to the DVP-10PM series motion controller must be ON or OFF at the same time.

The length of the cable connected to the ground terminal on a DVP-10PM series motion controller is at
least 1.6 millimeters.

If a power cut lasts for less than 10 milliseconds, the DVP-10PM series motion controller used will keep
running without being affected. If a power cut lasts for long, or if the voltage of the power input of
DVP-10PM series motion controller decreases, the DVP-10PM series motion controller will stop
running, and the output terminals will be OFF. When the power input returns to normal, the DVP-10PM
series motion controller will resume. (Users have to notice that there are latching auxiliary relays and
registers in a DVP-10PM series motion controller when they write a program.)

The maximum current which can flows from the power output terminal +24V is 0.5 A. Please do not
connect any external power to +24V. The current flows into any input terminal must be in the range of 6
mA to 7 mA. If there are 16 input terminals, 100 mA will be required. As a result, the current that flows
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2 Hardware Specifications and Wiring

from +24 V to an external load can not be greater than 400 mA.

2.2.3 Safety Wiring

A DVP-10PM series motion controller controls many devices, and the activity of any device affects the
activity of other devices. If any device breaks down, the whole automatic control system will go out of
control, and dangers will occur. As a result, it is suggested that users should create the protection circuit
shown below when they wire power input.

<4—0
®
| .k [ L[ N[O ][24v[24G]
Guard
Module

MPU (AC sﬁpply) @

4——o o

Alternating-current power input : 100~240 VAC, 50/60 Hz

Circuit breaker

Emergency stop: The emergency stop button can be used to cut off power when an emergency
occurs.

Power indicator

Load through which a alternating current passes

3 Afuse

DVP-10PM series motion controller

® 00 0® Ol o

Direct-current power output: 24 V DC, 500 mA

2.2.4 Wiring Input/Output Terminals

1.

The power input of a DVP-10PM series motion controller is DC power input. Sinking and sourcing are
current driving capabilities of a circuit. They are defined as follows.

Sinking:

DC power input

Sinking: The current flows into the common terminal S/S.

DVP-10PM Application Manual 2.7
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Equivalent circuit of an input circuit

20N
+5V
[24G T
S/S| A
PER T
{ X0 | MY
Wiring
—o—
1210
(@] (@]
[ 2
(+24\ [24G] [SISTX0[X1X2]

Sourcing:

DC power input

x
o

N\

<]

o}
o)
0

°d

3

\ Yy
Soufcing
Souring: The current flows from the common terminal S/S.

Equivalent circuit of an input circuit

I

+5.V

24G

W

-2
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2 Hardware Specifications and Wiring

Wiring
D
o 'o
l
t24V] [24G| [SISTX0[X1[X2]
Source Type

2. Wiring differential input terminals
The direct-current signals ranging in voltage from 5 V to 24 V can pass through the high-speed input
terminals X10~X13+ on a DVP-10PM series motion controller. The frequency of input signals can be
up to 200 kHz. These high-speed input terminals are connected to a differential (two-wire) line driver.

Wiring of differential input terminals (used for high speed and noise):

Encoder DVP-10PM series motion controller
Output High speedinput

100000000000

Differential output Twisted pair

If the frequency of input signals is less than 50 kHz and there is not much noise, these high-speed input
terminals can be connected to the direct-current power input whose voltage is in the range of 5V to 24
V, as shown below.

Sinking:
DVP10PM
(5V SINK) N
B — 5~24V
NPN ’—D
) SENSOR LF%
I
Sourcing:
PNP
DVP10PM SENSOR
T+
GT} — 5~24V
L2 (5V SOURCE) I
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2 Hardware Specifications and Wiring

3. Relay output circuit

@ ////CZ Y2 | C3|Y3 C4~C7 |Y4|Y5|Y6 | Y7
1 @ g @ MC2 | MC1 1
o ® ©® ® 1 e
l ®. |O @ | T

Direct-current power input

Emergency stop: An external switch is used.

Fuse: To protect the output circuit, a fuse having a breaking capacity in the range of 5 Ato 10 A
is connected to a common terminal.

® O 06

A diode is used to absorb the surge voltage which occurs when the load connected is OFF. It can

lengthen the lifespan of a terminal.

1. Adiode is connected to a load through which a direct current passes. It is used when the
power of the load connected is small.

PLC relay output
Y Low-power load

e é DC power

D T+
Co

D: 1N4001 diode

2. Adiode and a zener diode are connected to a load through which a direct current passes.
They are used when the power of the load is large and the load is turned ON/OFF frequently.

PLCrelay output  Thepowerof the load is large and
v theloadis turned ON/OFF frequently.

EMHﬂ DC power

D zZD T+

- 1C0
D: 1N4001 diode
ZD:9 Vzenerdiode, 5W

Incandescent lamp: Resistive load

Alternating-current power input

SHCHS,

Mutually exclusive output: Y4 controls the clockwise rotation of a motor, and Y5 controls the
counterclockwise rotation of a motor. The interlock circuit which is formed, and the program in
the DVP-10PM series motion controller ensure that there will be protective measures if an
abnormal condition occurs.

Indicator: Neon lamp

2-10
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2 Hardware Specifications and Wiring

@ Surge absorber: It can be used to reduce the noise of a load through which an alternating
current passes.

PLC relay output Load through which an
Y alternating current passes

jr [ 17@ AC power

R C
C1
R: 100~1200
C: Q1~024WF
4. Transistor output circuit
DVP-10PM
=l
Q
LED v L4 Q
0]
< C N
' o
=
|

7
/CO YO|C1[Y1]C2|Y2|C3]|Y3
)|

ﬂ Transistor output

1 | [
o ]
= @ @
| m MC2
@ ®
ONO : s
(@ Direct-current power ® Emergency stop ® Fuse
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2 Hardware Specifications and Wiring

@ Transistor output terminals are open collectors. If YO/Y1 is a pulse output terminal, the output
current passing through an output pull-up resistor must be larger than 0.1 A to ensure that
transistor output terminals operate normally.

1. Diode: It is used when the power of the load connected is small.
PLC transistor output

Low-power load

TI [ lm

CO

D: 1N4001 diode

2. Diode and zener diode: They are used when the power of the load connected is large and the
load is turned ON/OFF frequently.

PLC transistor output

The powerofthe load is large and

Y0 theloadis turned ON/OFF frequently.

| E} i Ar T vic

D: 1N4001 diode

® Mutually exclusive output: Y4 controls the clockwise rotation of a motor, and Y5 controls the
counterclockwise rotation of a motor. The interlock circuit which is formed, and the program in the
DVP-10PM series motion controller ensure that there will be protective measures if an abnormal
condition occurs.

5. Wiring differential output terminals

® \Wiring differential output terminals on a DVP-10PM series motion controller and an ASDA-A series
AC servo drive/ASDA-A+ series AC servo drive/ASDA-A2 series AC servo drive

Differential output terminals on a

DVP-10PM series motion controller Drive

K> Optocoupler circuit

—[vi04, IPLS
FP ;é \oooooooooooo
T |
i
vizh |y r
RP:§ Aoooooooooooo
—{vi1

"""""""""" SIGN[37]

o Optocoupler circuit
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® \Wiring differential output terminals on a DVP-10PM series motion controller and an ASDA-B series

AC servo drive

Differential output terminals on a

DVP-10PM series motion controller

P % | Lysmeioomonosss
Y10- f

® Wiring differential output terminals on a DVP-10PM series motion controller and an ASDA-AB

series AC servo drive

Differential output terminals on a .
DVP-10PM series motion controller Drive

7K > Optocoupler circuit
< Optocoupler circuit

DVP-10PM Application Manual
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2.2.5 Wiring a DVP-10PM Series Motion Controller and an Inferior Servo Drive

Wiring a DVP-10PM series motion controller and a Delta ASDA-A series AC servo drive: Four-axis wiring

Delta servo drive

‘ \ ASDA-Aseries

24V [ VDD
COM+

:/ Y10+ IPLS 43
Y10- PLS 41
— % Y11+ ISIGN |36

o —|x0(D0GO V %i} K %
1 Y11- SIGN |37

e Ix2(DOG1 % v K v i
& —xa(poc2 4&}} K ‘ J— ‘
| YO(CLRO)}—4

co

DI2

COM-

i sis |J

Delta servo drive
‘ ASDA-Aseries

E VDD
COM+
E /| Yiz+ IPLS |43
Y12 pPLS |41
:é Y13+ : rO| /SIGN |36
Y13- o siGN |37
Pulses generated by a lvicetry h o
manual pulse generator
Shielded cable c1 COoMm-

mnild ‘
X10- [

A phase
Delta servo drive
X11+ ‘ ASDA-Aseries
B phase
X11- E VDD
COM+
;ﬁ Y14+ /PLS |43
Y14- PLS |41
/ Y15+ ISIGN |36
Eg Y15- SIGN |37
* [ Y2(CLR2) DI2
24vDC c2 com-
S R A |
X1(PGO)
24VDC [ Delta servo drive
¢ sis :::@ ‘ ASDA-Aseries
X3(PG1)
VDD
24VDC [ E
COM+
F\ SIS ’/ ‘
X5(PG2) W A x 4
24VDC ‘ :ﬁ Y16+ PLS |43
X7(PG3) Y17+ ISIGN |36
Y17 SIGN |37
cs3 COM-
‘ 5-24VDC \
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2 Hardware Specifications and Wiring

Wiring a DVP-10PM series motion controller and a Delta ASDA-A series AC servo drive: Six-axis wiring
Delta servo drive
| | ASDA-Aseries

24V

E VDD
ov COM+

Y10+ PLS |43
_X Y10- PLS 41
¢———1xo(o0c0 mi ! I K % Y11+ i /SIGN |36
$—"—x2(00 61 v‘v‘vii?K A - 3 S'IGN 37
" |y4(00G2) ‘.‘#.EEAHK .
—- X6(00 G3) A Delta servo drive
+2‘§E/ sis | “&K | ASDA-Aseries
VDD
[ COM+
24VDC X137 |
| 'l_ (DOG4) ::: | z K Y12+ pLs |3
| xiz Ii
z4voc|_ (E;(?Sf) - Y12- pLs |41
- IE] 4 e P
—— o Y13- SIGN |37

Delta servo drive

Pulses generated by a | ASDA-Aseries
manual pulse generator
E VDD
X104 e COM+
ME]S
X10- Y .
X114+ A via+ | ‘g /LS |a3
oo AP
phase X11- A Y14- PLS |41
% Y15+ ISIGN |36
Y15- SIGN |37
24vDC i
i_d_ sis AWy
X1(PGO) A * K‘ Delta servo drive
24VDCI I | ASDA-Aseries
. AW
d) sis W
VDD
X3 (PG1) —AW |:
COM+
24VDC |
:I sis AWy Is/‘ |
K X5(PG2) AW % Y16+ PLS |a3
24VDC | Y16- pLs |41
il
|< i} s/s AW *K‘ —l{ Y17+ ISIGN |36
X7(PG3)[——Wr Y17 SIGN |37
1
Delta servo drive Delta servo drive
Mo A 1 I .
ASDA-Aseries ASDA-Aseries
VDD E VDD
COM+ ] COM+
| |
PLS Y2 ;I * * K YO IPLS
PLS c2 co PLS
I | 24VDC |
ISIGN Y3 ;I* *K‘ Y1 ISIGN
SIGN c3 c1 SIGN
|
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2 Hardware Specifications and Wiring

Wiring a DVP-10PM series motion controller and a Panasonic CN5 series servo drive: Four-axis wiring

Panasonic servo drive

| CNS5 series
24v
ov
Dg Y10+ PULS1 | 3
Y10- PULS2 | 4
N Yil+ SIGN1 | 5
—" X0(DOGO) “ii¥K
Yi1- SIGN2 | 6
2(DOG1) mjl?
4(D0G2) M K |
’EAKYK YO(CLRO)
(DOG3) =il *E_
+24y :hl*K —  co
1} sis [
Panasonic servo drive
CN5 series
Y12+ PULS1 | 3
Y12- PULS2 | 4
_IX Y13+ SIGN1 | 5
Y13- SIGN2 | 6
Pulses generated by a Vi(CLRD)
manual pulse generator * K‘
Shielded cable C1
@} X10+ W
A phase ™
H X10- "' Panasonic servo drive
X11+ W :
B phase i *K CN5series
i X11- W
% Y14+ PULS1 | 3
Y14- PULS2 | 4
Dé Y15+ SIGNL | 5
Y15- i siGN2 | 6
| LITTRITIS
*K Y2(CLR2)
24VDC c2
d—||— s/s VY K
X1(PGO) A
24VDC T Panasonic servo drive
AAA .
|,J_'|_ Sis *K CNb5 series
A X3(PG1) WA
24VDC [ Y16+ PULS1 | 3
:!I— sis W *K Y16- PULS2 | 4
X5 (PG2)—W Y17+ SIGN1 | 5
24vbC | |% vi7- siGN2 |6
:l— sis —w *K
X7(PG3)f—WA DC24V
GND +24V
L com+ |7
*K Y3(CLR3) GND |13
c3 cL |30
| 5-24VDC
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2 Hardware Specifications and Wiring

Wiring a DVP-10PM series motion controller and a Panasonic CN5 series servo drive: Six-axis wiring

2av Panasonic servo drive
ov CN5 series
D{ Y10+ PULS1 | 3
Y10- PULS2 | 4
] - (0060 ‘::75, E¥K _[{ Yil+ SIGN1 | 5
" ——2(poc1 W] Y11- SIGN2 | 6
‘ HK
— 4(D0OG2 w3 K*K
— 6(DOG3H-W; . .
+24v ] K*K Panasonic servo drive
| sis
I 1
CN5 series
Y12+ PULS1 | 3
Y12- PULS2 | 4
Y13+ SIGN1 | 5
24vbeC X12+ My Y13- SIGN2 | 6
I— (DOG4) *K
X12- FYYY
(DOG4)
24VDC e
CI_ (DOG5) ::::E . .
X13. L/‘ Panasonic servo drive
(DOG5) -
CNb5 series
_E Y14+ puULS1 |3
Y14- PULS2 | 4
Pulses generated by a
manual pulse generator _l}_/ Y15+ SIGN1 | 5
Shielded cable Y15- SIGN2 | 6
X10+ AN
A phase K
X10- A
X11+ AN Panasonic servo drive
B phase *K
X11- AN CN5 series
_I{ Y16+ pULS1 |3
Y16- PULS2 | 4
Y17+ SIGN1 | 5
Y17- SIGN2 | 6
24VDC
w—||— sis Wr Y K Panasonic servo drive
X1(PGO) WA CN5series
24VDC T
i_d_ sis AW * K *K ) PULSL |3
X3(PG1) AW co PULS2 | 4
24vDC [ vi SIGN1 | 5
|— sis W *K
* K c1 SIGN2 |6
X5(PG2) AWy
24VDC |
|— sis W . .
" * K Panasonic servo drive
X7 (PG3) Wr
CNS5 series
Y2 PULS1 | 3
*Kﬂ c2 PULS2 | 4
Y3 SIGN1 | 5
*K Cc3 SIGN2 |6
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2 Hardware Specifications and Wiring

Wiring a DVP-10PM series motion controller and a Yaskawa servo drive: Four-axis wiring

Yaskawa servo drive

| Yaskawaseries
24V
ov
I:€ Y10+ PLs |7
Y10- /PLS |8
Y11+ SIGN |11
X0(DOGO "‘i*}( %
L v Y11- =g /sIGN |12
————— b (pocL)HMW 1_*|/ wan
h
4 I I
— 4(DOG2)HMTT JE—
oo T i
+24Y *-*E co /ICLR |14
1} sis M I
Yaskawa servo drive
Yaskawaseries
Dg Y12+ PLs |7
Y12- PLS |8
% Y13+ SIGN |11
vis- w0y /SIGN |12
Pulses generatedby a Y1(CLR1 cr s
manual pulse generator # K :
Shielded cable Ccl /ICLR |14
X10+ M [
A phase o
X10- o Yaskawa servo drive
8 phase X11+ :'M-W'E K Yaskawaseries
X11-
EE Y14+ PLs |7
Y14- /PLS |8
Y15+ SIGN |11
Y15- ij g /SIGN |12
#K_ Y2(CLR2) CLR |15
24VDC —
| c2 ICLR |14
, AW
H d S/s Wy *K I
X1(PGO)—Wr
24VDC T Yaskawa servo drive
CI— S/s K Yaskawaseries
X3(PG1)
24VDC [
i :I S/s We *K
X5 (PG2)—W
24VDC | % Y16+ pLs |7
Ii =I s/s M *K Y16- 8
X7 (PG3)—A % Y17+ 1
Y17- 12

*K_ Y3(CLR3)_'||+_ clrR f15
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2 Hardware Specifications and Wiring

Wiring a DVP-10PM series motion controller and a Yaskawa servo drive: Six-axis wiring

Pulses generated by a

& —X0(DOGO) %§¥
& —Ix2(pO Gl)’%ﬁ
ll—/7><4(00<52)

X6(DO G3)H—
i

EXENES PN

24VDC

24VDC

manual pulse generator

A phase

B phase

Shielded cable

S/s

X12+
[ o
X12-

(DOG4)

X13+

et 24
X13-
(DOG5)

X10- [
[E3mNA
X11-

24VDC

i

T

SsIs

24VDC

h

24VDC

|

24VDC

|

DVP-10PM Application Manual

X1(PGO)
I

S/s

X3(PG1)

S/s

X5(PG2)

S/s

X7(PG3)

v Yaskawa servo drive
ov Yaskawa series
Y10+ PLS |7
Y10- IPLS 8
Y11+ SIGN |11
Y11- ISIGN |12
Yaskawa servodrive
Yaskawaseries
Y12+ PLS 7
Y12- IPLS 8
Y13+ SIGN 11
Y13- ISIGN |12
Yaskawa servodrive
Yaskawa series
Y14+ PLS 7
Y14- /PLS |8
Y15+ SIGN |11
Y15- ISIGN |12
Yaskawa servodrive
Yaskawa series
Y16+ PLS |7
Y16- /PLS 8
Y17+ SIGN |11
Y17- ISIGN |12

Yaskawa servodrive
Yaskawa series

PLS 7
PLS |8
SIGN |11
/SIGN |12

Yaskawa servodrive
Yaskawa series

PLS 7
PLS |8
SIGN |11
/SIGN |12
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2 Hardware Specifications and Wiring

Wiring a DVP-10PM series motion controller and a Mitsubishi MJR2 series servo drive: Four-axis wiring

Mitsubishi servo drive

| Mitsubishi
20 MJR2 series
ov
Dé— Y10+ PP |3
Y10- PG |13
N Y11+ NP 2
o————Jror000 _“fj}K —[{
m Y11- NG |12
(DOG1) mil!K
—" lipocHM* *K | |
aE’L
YO(CLRO) CR 8
— X6(DOG3 Wed *K
o0y :En”g co se [0
i srs | |
Mitsubishi servo drive
Mitsubishi
MJR2 series
tg Y12+ PP |3
Y12- PG |13
% Y13+ NP |2
Y13- NG |12
Pulses generatedby a Vi(CLRL cr s
manual pulse generator * K‘
Shielded cable cL SG |
A phase X10+ w K l
P Wy . - .
X10- Mitsubishi servo drive
X11 WA : o
B phase h K Mitsubishi
X11- AW MJR2 series
_{ Yia+ PP |3
Y14- PG 13
Y15+ NP 2
[}: Y15 |5 ' NG |12
I R ( LITTYTIT S |
*K Y2(CLR2) B4 CR 8
24VDC c2 SG 10
|<_||_ sis Y K |
X1(PGO)[—MW
24vbC I Mitsubishi servo drive
H—ul— SIS [— C Mitsubishi
X3(PG1) MW MJR2 series
24VDC |
K_||_ s/s M K % Y16+ PP 3
Y16- PG |13
X5 (PG2) W
2
24vDC I |:é Y17+ NP
CI— sis Mh K Y17- NG |12
X7 (PG3) W

DC24Vv
GND +24V
DICOM |20

* K Y3(CLR3) DOCOM |46

Cc3 CR 41
| 5-24VDC

2-20 DVP-10PM Application Manual



2 Hardware Specifications and Wiring

Wiring a DVP-10PM series motion controller and a Mitsubishi MJR2 series servo drive: Six-axis wiring

YK

119

X0(DO GOY [ "
2(DOG1 ﬁ:é
— 4(p0 G2) W
(DO G3 )M
s

1K

{9

119

24vDC X12+ A
|_ (DOG4) A
I/ X12- A\
- (DOG4) A
24VDC.| X13+ MA
T (DOG5) W
. X13- A
(DOG5) w
Pulses generated by a
manual pulse generator
Shielded cable
X10+ My
A phase X10 My
X11+
B phase K
X11-
24VDC
H J s/s AM
X1 (PGO) [
24VDC T
K :I sis W
X3(PG1) AW
24vDC I
E 1] s/s AW
X5 (PG2) W
24VDC |
E :I sis We
X7 (PG3) AW

DVP-10PM Application Manual

Mitsubishi servo drive

2

MM MK

2

1K

N

11

19

24V - —
Mitsubishi
ov MJR2 series
Y10+ PP 3
Y10- PG 13
Y11+ NP |2
Yi1- = NG |12
Mitsubishi servo drive
Mitsubishi
MJR2 series
Y12+ PP |3
Y12- PG 13
Y13+ NP 2
Y13- NG 12
Mitsubishi servo drive
Mitsubishi
MJR2 series
Y14+ PP 3
Y14- PG 13
Y15+ NP 2
Y15- NG 12
Mitsubishi servo drive
Mitsubishi
MJR2 series
Y16+ PP |3
Y16- PG 13
Y17+ NP 2
Y17- NG |12
Mitsubishi servo drive
Mitsubishi
MJR2 series
YO PP 3
co PG |13
Y1 NP 2
c1 NG |12
Mitsubishi servo drive
Mitsubishi
MJR2 series
Y2 PP 3
c2 PG 13
Y3 NP 2
c3 NG |12
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2 Hardware Specifications and Wiring

Wiring a DVP-10PM series motion controller and a Fuji servo drive: Four-axis wiring

Fuji servo drive

| Fuji series
24V
ov
[:g Y10+ CA |35
Y10- A |36
Y11 CB |33
————Ixo(poGofT™ K —I{ .
- —iﬂ Y11- *cB |34
2(DOG1 "'i I ;K
4(DOG2 "“v‘.: HK |
T4 YO(CLRO)
¢—— ——IX6(DOG3 Yl * K_
+24Y m?li — co
i} sis |
Fuji servo drive
Fuji series
_l{ Y12+ CA |35
Y12- A |36
% — - -
Y13- B |34
Pulses generated by a Vi(CLR1)
manual pulse generator * K‘
c1
X10+ WA *K
A phase AW .. .
X10- Fuji servo drive
- X11+ *K Fuji series
phase
X11- A
Y14+ cA |35
té Y14- A |36
% Y15+ cB |33
Y15- B |34
* K_ Y2(CLR2)
24VDC — c2
ﬁ_d_ s/s W *K
X1(PGO) Wy
24VDC T Fuji servo drive
P\i—||— s/s W *K Fuji series
X3(PG1)—W.
24vDC [
L ML
X5(PG2) Wy
2avDC T Y16+ cA Jss
.;—||— s/s M- *K Y16- *CA |36
X7(PG3), AW Y17+ CB |33
Y17- B |34
* K Y3(CLR3)
c3
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2 Hardware Specifications and Wiring

Wiring a DVP-10PM series motion controller and a Fuji servo drive: Six-axis wiring

MR MY

i

2V Fuji servo drive
°|V Fuji series
Y10+ CA 35
Y10- *CA 36
Y11+ cB |s3
Y11- ™ *CB 34
ETTTITRTIT) |
Fuji servo drive
Fuji series
Y12+ 35
Y12- 4 36
Y13+ ; cB |33
Y13- *CB 34
Fuji servo drive
Fuji series
Y14+ 35
Y14- 36
Y15+ cB |33
Y15- *CB 34

Fuji servo drive

Y16+

Y16-

Y1P+

2

Y17-

Fuji series
35
36

ceB |33

B |34

Fuji servo drive

1K

X0(DOGO '"fiy
—— xo(poc1)M
< ( ) ﬂE** K
4(DOG2)HW
YK
—" xe(Does)-’—'-Wé-J
+24Y E 3 K
1} sis H
24VDC, X12+ A
1] (DOG4) i * K
X12- M
24VDC (DOGH
| X13+
(DOG5) K
X13-
(DOG5)
Pulses generated by a
manual pulse generator
Shielded cable
v: X10+ A
A phase I ™
- X10- W
3 X11+ Wy
B phase * K
X11- Wy
24VDC
:ll— s/s W K
X1(PGO) Wy
24VDC T
:!I— s/s K
X3(PG1)
24vDC |
|<_||_ s/s WA K
X5(PG2) MA
24VDC |
R
X7 (PG3)[—Wh

K

DVP-10PM Application Manual

YR

1]

Fuji series
YO CA 35
co *CA |36
Y1 33
c1 34

Fuji servo drive

| Fuji series
Y2 CA |35
c2 *CA |36
Y3 cB |33
c3 *CB |34
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2 Hardware Specifications and Wiring

2.3 Communication Ports

A DVP-10PM series motion controller is equipped with COM1 (RS-232 port), COM2 (RS-485 port), and a

communication card (COM3 (RS-232 or RS-485 communication)).

COML1: Itis an RS-232 port. It can function as a slave station. A program is edited through this port. COM1

can be used in a Modbus ASCII mode or an RTU mode.

COM2: Itis an RS-485 port. It can function as a master station or a slave station. It can be used in a
Modbus ASCIlI mode or an RTU mode.

COM3: Itis an RS-232/RS-485 port. It can function as a slave station. It can be used in a Modbus ASCII

mode.
Communication architecture:

Communication port RS-232 port RS-485 port RS-232/RS-485 port
Communication parameter (com1) (ca (Eei
Serial transmission rate 110~115,200 bps 110~38,400 bps
Number of data bits 7 bits~8 bits
Parity bit Even/Odd parity bit/None
Number of stop bits 1 data bit~2 data bits
Register where a communication D1036 D1120 D1109

format is stored

ASCIl mode

Master station/

Slave station .
Slave station

Slave station

RTU mode

Master station/

Slave station .
Slave station

Quantity of data read/written (ASCII
mode)

100 registers

32 registers

Quantity of data read/written (RTU
mode)

100 registers

32 registers

Default communication protocol supported by a communication port

— Modbus ASCII mode
— 7 data bits

— 1 stop bit

— Even parity bit

— Serial transmission rate: 9600 bps

2.3.1 COM1 (RS-232 Port)

1. COM1lis an RS-232 port. Users can upload the program in a DVP-10PM series motion controller
through COM1, and download a program to DVP-10PM series motion controller through COM1. The
communication protocols that COM1 supports are Modbus ASCII and Modbus RTU, and the
transmission rate supported is in the range of 9,600 bps to 57,600 bps.

The communication cable DVPACAB2A30 is described below.

9 PIN D-SUB

2-24
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2 Hardware Specifications and Wiring

Communication port on a PC/TP

COM1 on a DVP-10PM series motion controller

Cg

1
-
6

9-pin D-SUB female connector 8-pin Mini-DIN connector
Tx 3 — 4 RXx 2 1
RX 2<+«— 5 Tx s o\,
GND 5<+— 8 GND A,

1,2

5V 7

2. COM1 functions as a slave station. It can be connected to a human-machine interface.

2.3.2 COM2 (RS-485 Port)

1. COM2 is an RS-485 port. It can function as a master station or a slave station. The communication
protocols that COM2 supports are Modbus ASCII and Modbus RTU, and the transmission rate

supported is in the range of 9,600 bps to 115,200 bps.

2. COMZ2 can function as a master station or a slave station. If it functions as a master station, it can be
connected to a Delta PLC, or an inferior drive such as a Delta servo drive, a Delta AC motor drive, or a
temperature controller, and read/write data. If it functions as a slave station, it can be connected to a
human-machine interface such as a Delta TP series HMI or DOP series HMI.

2.3.3 COM3 (RS-232/RS-485 Port)

1. If COM1 (RS-232 port) and COM2 (RS-485 port) can not fulfill a communication requirement, users
can use the function card DVP-F232S or DVP-F485S to add a communication interface called COM3
(RS-232/RS485 interface). The functions of DVP-F232S/DVP-F485S is the same as those of COM1,
but the transmission rate that DVP-F232S/DVP-F485 supports is 9600/19200/38400 bps in an ASCI|I

mode.

2. COMS3 functions as a slave station. It can be connected to a human-machine interface.

DVP-10PM Application Manual
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2 Hardware Specifications and Wiring

MEMO
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3 Devices

3.1 Device Lists

B Functional specifications

Item Specifications Remark
Operation of axes Six axes operate synchronously or independently.
Storage The capacity of a built-in storage is 64K steps.
Unit Motor unit \ Compound unit Mechanical unit

Master mode

Users can read the data in control registers in an 1/0
module by means of the instruction FROM and write data
into control registers in an I/O module by means of the
instruction TO. If the data read or written is 32-bit data, two
control registers will be used.

Slave mode

Not supported

Pulse output

There are three types of pulse output modes. These modes
adopt differential output.

1. Pulse/Direction
2. Counting up/Counting down
3. A/B-phase output

Maximum speed

Single axis: 1000K pps
Multi-axis interpolation: 1000K pps

output signal

Switch STOP/RUN switch (Manual/Automatic switch)
Differential | ., 4, x10., x12+, X12-, X11+, X11-, X13+, and X13-
input signal
Input signal XO~X7 .
They can be connected to I/0O modules. The maximum
Detector number of expansion input terminals is 256, including the

number of input terminals on a DVP-10PM series motion
controller.

Differential | Y10+, Y10-, Y12+, Y12-, Y14+, Y14-, Y16+, Y16-, Y11+,

Y11-, Y13+, Y13-, Y15+, Y15-, Y17+, and Y17-

General output

YO~Y3

They can be connected to I/0O modules. The maximum
number of expansion output terminals is 256, including the
number of output terminals on a DVP-10PM series motion
controller.

Output signal

The communication ports which can be used for the
reading/writing of a program are as follows.

instructions

Serial COM1: RS-232 port (It can function as a slave station.)
communication COM2: RS-485 port (It can function as a master station or
port a slave station.)
COM3 (Communication card): RS-232/RS-485 port (It can
function as a slave station, and it is optionally required.)
The EH2 series special right-side modules which are
Special I1/0 Optional supported are AD, DA, PT, TC, XA, and PU. (Eight special
module purchase right-side modules can be connected at most, and they do
not occupy I/O devices.)
Special Optional The function cards which are supported are 02AD, 02DA,
function card purchase and COM3.
Number of basic instructions 27
Number of applied 130

Number of motion instructions

DVP-10PM Application Manual
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3 Devices

Item Specifications Remark

B Ox0~0x99 (motion subroutine/positioning program):
MO2 (The execution of a program stops. (END))

H MO00~MO01, MO3~M101, and M103~M65535: The
execution of a program pauses. (WAIT) (Users can
use them freely.)

B 0100 (main program in a DVP-10PM series motion
controller/subtask program): M102 (The execution of a
program stops. (END))

G-code Not supported

Errors such as parameter errors, program errors, and

external errors are displayed.

M-code

Self-diagnosis

. X0~X377; octal numbers; 256 external input relays
X| External input relay ) . ;
(corresponding to external input terminals) .
512 relays in total
Y | External output relay YO0~Y377, octal numbers, 256 external output relays
(corresponding to external output terminals)
~ 5 - ”
R MO0~M499; 500 general auxiliary r.e!ays (*2) The.r_e are 4,096
Auxiliary M3000~M4095; 1096 general auxiliary relays (*3) auxiliary relays in
Ml " rela Latching  M500~M999; 500 latching auxiliary relays (*3) total. They can be set
J . = to ON/OFF in a
. M21000~M2999; 2000 special auxiliary relays (Some
Special ; e X Y program.
special auxiliary relays are latching auxiliary relays.)
There are 256 timers
in total. If the present
Py value of the timer
o 3 _ . . . specified by the
< T| Timer 10 ms | TO~T255; 256 timers (*2) instruction TMR
X matches the value
o3 set, the contact of the
2 timer will be ON.
@ 16-bit up A C0~C99; 100 16-bit up counters (*2) There are 250
counter | C100~C199; 100 16-bit up counters (*3) counters in total. If
32-bit | C210~C219; 12 32-bit up/down counters (*2) the present value of
up/down the coqnter sp_ecmed
C | Counter | Jinter | C220~C255; 36 32-bit up/down counters (*3) by the instruction
. CNT (DCNT)
32PN 00, C204, €208, C212, C216, and C220; 6 32-bit matches the value
gh-sp high-speed counters set, the contact of the
counter counter will be ON.
General | S0~S499; 500 stepping relays (*2) There are 1|,024
g stepping relays in
S Steplpmg ) _ total. They can be set
e Latching | S500~S1023; 524 stepping relays (*3) to ON/OFF in a
program.
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3 Devices

Item Specifications Remark
If the present value of
Present value of a a timer matches the
T X TO~T255; 16-bit timers; 256 timers value set, the contact
timer : .
of the timer will be
- ON.
ng. C0~C199; 16-bit counters; 200 counters If the present value of
(%2}
o C Present value of a ;govu;;aeer g«’;\tf{:ﬁlgs
2 counter C200~C255; 32-bit counters; 56 counters contact of the counter
g_ will be ON.
o General | D0~D199; 200 general data registers (*2)
csb_ Latchin D200~D999; 800 latching data registers (*3) -rrehei:e?;einlgo'?a?o
8 5 9 ' D3000~D9999; 7000 latching data registers (*3) g '
D ata _ = ” o Users can store data
register Special D1000~D2999; 2000 special data registers (Some special |, q5t5 registers. V/Z
data registers are latching data registers.) registers are index
VO~V7 (16-bit registers); Z0~Z7 (32-bit registers); 16 registers.
Index |. . .
index registers (*1)
o
S, Used with CJ, CJN, N . . It is used with CJ,
2 P CALL,or JMp | POP255;256 pointers CJN, CALL, or IMP.
) K-32,768~K32,767 (16-bit operation)
K Decimal system
o K-2,147,483,648~K2,147,483,647 (32-bit operation)
% H ' Hexadecimal svstem  HO000~HFFFF (16-bit operation);
g y H00000000~HFFFFFFFF (32-bit operation)
>
- E Floating-point 32-bit operation: +1.1755X10%*~+3.4028X10**®
number (The IEEE 754 standard is used.)

*1: They are non-latching devices, and can not be changed.
*2: They are non-latching devices. Users can change them to latching devices by setting parameters.
*3: They are latching devices. Users can change them to non-latching devices by setting parameters.
*4: They are latching devices, and can not be changed.

B Latching and non-latching memory devices

General auxiliary relays Special auxiliary relays
- MO~M499 M500~M999 | M3000~M4095 M1000~M2999
AUX'“?I\:'))/ relay " Non-latching Latching Non-latching |(They are in the general auxiliary relay range.)
Start: D1200 (K500)*1 Some special auxiliary relays are latching
End: D1201 (K999) *1 auxiliary relays. They can not be changed.
10 ms
Timer TO~T255
(T) Non-latching
Start: D1202 (K-1) *2; End: D1203 ( K-1) *2
16-bit up counters 32-bit up/down counters
C200, C204, and _
Counter C0~C99 C100~C199 C208~C219 C220~C255
© Non-latching Latching Non-latching Latching
Start: D1204 (K100) Start: D1206 (K220)
End: D1205 (K199) End: D1207 (K255)
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Initial stepping relays General stepping relay Latching stepping relay
Stepping relay S0~S9 S10~S499 S500~S1023
(S) Non-latching Latching
Start: D1208 (K500); End: D1209 (K1023)

General data registers Latching data registers Special data registers

D1000~D2999
DO~D999 D3000~D9999 (They are between the general data
Data register register range and the latching data

(D) register range.)

Non-latching Latching Some special data registers are latching data
Start: D1210 (K200) *3 reg?sters. They cgn not be changeg.
End: D1211 (K9999) *3

*1: If the value in D1200 is 0, and the value in D1201 is 4095, the DVP-10PM series motion controller used will
automatically skip M1000~M2999, and M0~M999 and M3000~M4095 will be changed to latching devices.
*2: K-1 indicates that the timers are non-latching devices.

*3: If the value in D1210 is 0, and the value in D1211 is 9999, the DVP-10PM series motion controller used will
automatically skip D1000~D2999, and D0~M999 and D3000~D9999 will be changed to latching devices.

B When power is switched ON/OFF, or when the DVP-10PM series motion controller used switches
between a manual mode and an automatic mode, the action of general devices are as shown below.

Memory Power Clearing all ' Clgaring gll Factory
pe iy STOP=>RUN RUN=>STOP non-latching devices| latching devices settin
yp = (M1031is ON.) | (M1032is ON.) 9
Cleared when M1033
. is OFF
Non-latching| Cleared Unchanged Cleared Unchanged 0
Unchanged when
M1033 is ON
Latching Unchanged Unchanged Cleared 0

3.2 Values, Constants, and Floating-point Numbers

16-bit operation: K-32,768~K32,767
32-bit operation: K-2,147,483,648~K2,147,483,647
16-bit operation: HO~HFFFF
32-bit operation: HO~HFFFFFFFF
Floating-point| _ ' o, . 32-bit operation: J_r1.1755_x10'38~¢3.4028x10+38
number (The |IEEE 754 standard is used.)
A DVP-10PM series motion controller performs operations on five types of values according to various
control purposes. The functions of the five types of values are described below.
1. Binary number (BIN)
The values on which a DVP-10PM series motion controller performs operations, and the values stored
in the DVP-10PM series motion controller are binary numbers. Binary numbers are described below.

K | Decimal system
Constant

H | Hexadecimal system

Bit: A bit is the basic unit of information in the binary system. Its state is either 1 or 0.

Nibble: A nibble is composed of four consecutive bits (e.g. b3~b0). Nibbles can be used to
represent 0~9 in the decimal system, or O~F in the hexadecimal system.

Byte: A byte is composed of two consecutive nibbles (i.e. 8 bits, b7~b0). Bytes can be used
to represent 00~FF in the hexadecimal system.

Word: A word is composed of two consecutive bytes (i.e. 16 bits, b15~b0). Words can be

used to represent 0000~FFFF in the hexadecimal system.

Double word: A double word is composed of two consecutive words (i.e. 32 bits, b31~b0). Double
words can be used to represent 00000000~FFFFFFFF in the hexadecimal system.
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The relation among bits, nibbles, bytes, words, and double words in the binary system is shown below.

DW <+— Double word
T — o —
. wo_ — Worg
- T~ T~
BY3 BY2 BY1 BYO ‘ Byte

— T~ T~ T~ —~

NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO < Nibble

b31b30b29b28b27b26b25b24b23b22b21|b20b19b18b17b16b15b14b13b12b11blO b9|b8(b7[b6|b5|b4|b3|b2|b1|b0| «-— Bit

Octal number (OCT)

The external input terminal numbers and the external output terminal numbers on a DVP-10PM series
motion controller are octal numbers.

B External input terminals: X0~X7, X10~X17... (Device numbers)

B External output terminals: YO~Y7, Y10~Y17... (Device numbers)

Decimal number (DEC)

B Adecimal number can be used as the setting value of a timer, or the setting value of a counter, e.g.
TMR TO K50 (K indicates that the value following it is a constant.).

B A decimal number can be used as an S/IM/T/C/D/V/Z/P device number, e.g. M10 and T30.

B A decimal number can be used as an operand in an applied instruction, e.g. MOV K123 DO (K
indicates that the value following it is a constant.).

Binary-coded decimal humber (BCD)

A decimal value is represented by a nibble or four bits, and therefore sixteen consecutive bits can

represent a four-digit decimal value. A binary-coded decimal number is mainly used as the input value

of a DIP switch, or the value displayed on a seven-segment display.

Hexadecimal Number (HEX)

B A hexadecimal number can be used as an operand in an applied instruction, e.g. MOV H1A2B DO
(H indicates that the value following it is a constant.).

Constant (K): A decimal number in a DVP-10PM series motion controller is generally preceded by K. For

example, K100 represents the decimal number 100.

Exception:

If K is used with an X/Y/M/S device, a nibble device, a byte device, a word device, or a
double word device will be formed.

Example:

K1Y10 represents a device composed of 4 bits, K2Y10 represents a device composed of
8 bits, K3Y10 represents a device composed of 12 bit, and K4Y10 represents a device
composed of 16 bits. KIM100 represents a device composed of 4 bits, K2ZM100
represents a device composed of 8 bits, K3M100 represents a device composed of 12
bit, and K4M100 represents a device composed of 16 bits.

Constant (H): A hexadecimal number in a DVP-10PM series motion controller is generally preceded by H.

For example, the hexadecimal number H100 represents the decimal number 256.

Floating-point number (F): A floating-point number in a DVP-10PM series motion controller is generally

preceded by F. For example, the floating-point number F3.123 represents
3.123.
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Value table:
Binary number Octal number | Decimal number BMEG-ORCIEE ElEmie] HeErEeE]
number Number
(BIN) (OCT) (DEC) (BCD) (HEX)

For internal operations _in a X/Y device Constant (K) Input value of aDIP switch, and

DVP-10PM series motion number M/SITICIDIVIZIP the value dlsplaye_d ona Constant (H)

controller device number seven-segment display

00O00O 00O0O 0 0 0 00O 0 00O 0
00O00O 0001 1 1 0 00O 0 001 1
00O00O 0010 2 2 0 00O 0010 2
00O00O 0011 3 3 0 00O 0 011 3
00O0O 0100 4 4 0 00O 0100 4
00O00O0 0101 5 5 0 00O 0101 5
00O0O 0110 6 6 0 00O 0110 6
00O00O0 0111 7 7 0 00O 0111 7
00O0O 1000 10 8 0 00O 1 000 8
00O00O0 1001 11 9 0 00O 10 01 9
00O0O 1010 12 10 0 001 0 00O A
00O00O 1011 13 11 0 001 0 001 B
00O0O 1100 14 12 0 001 0010 C
00O00O 1101 15 13 0 001 0011 D
00O0O 1110 16 14 0 001 0100 E
00O0O 1111 17 15 0 001 0101 F
0001 00O0O 20 16 0 001 0110 10
0001 0001 21 17 0 001 0111 11
0110 0011 143 99 1001 1001 63

3.3 External Input Devices and External Output Devices

B [nput devices: X0~X377
Input device numbers are octal numbers. A DVP-10PM series motion controller has 256 input devices
at most (X0~X7, X10~X17, ...... , X370~X377).

B Output devices: YO~Y377
Output device numbers are octal numbers. A DVP-10PM series motion controller has 256 output
devices at most (YX0~Y7, Y10~Y17, ...... , Y370~Y377).

B Functions of input devices:
After X devices in a DVP-10PM series motion controller are connected to an input device, the input
signals sent to the DVP-10PM series motion controller will be read. There is no limitation on the
number of times the Form A contact/the Form B contact of an X device can be used in a program. The
state of an X device varies with the state of the input device to which the X device is connected.

B Users can turn X devices ON/OFF by means of M1304.
If M1304 is OFF, X devices can not be turned ON/OFF by means of PMSoft. If M1304 is ON, X devices
can be turned ON/OFF by means of PMSoft. However, if users use PMSoft to turn ON/OFF X devices
in a DVP-10PM series motion controller when M1304 is ON, the function of updating input signals will
be disabled.

B Functions of output devices:
AY device sends a signal to drive the load connected to it. There are two types of output devices. They
are relays and transistors. There is no limitation on the number of times the Form A contact/the Form B
contact of a Y device can be used in a program. However, it is suggested that a Y device should be
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used once in a program. If a Y device is used more than once in a program, the state of the Y device
depends on the Y device used last time.

L

X10

4(

e

YO0 isused twice.

The state of YO depends on circuit @ that is, the
state of X10 determines the state of YO.

The procedure for processing the program in a DVP-10PM series motion controller is described below.
® Regenerating an input signal:

Regenerating input signals

Input

!

Input terminals I

l The inputsignals are read
into the input memory.

Input memory

Processing the program

Regenerating output signals

DVP-10PM Application M

l The state of X0 isread from the input memory.
Writing the

state of YO
Co ) —

Reading the state of YO

YO <
(o) ———

Writing the
state of MO

Output l

| Latch memory I

X0

Alowaw aoinaQ

| Outputterminals I

’

Output

anual

1.

Before a DVP-10PM series motion
controller executes a program, it
reads the states of the input signals
sent to it into its input memory.

If the states of the input signals
change during the execution of the
program, the states of input signals
stored in the input memory will not
change until the DVP-10PM series
motion controller reads the states of
the input signals sent to it next time.
The time it takes for an input device in
the program to receive the state of an
external signal is about 10
milliseconds. (The time it takes for a
contact in the program to receive the
state of an external signal may be
affected by the time it takes for the
program to be scanned.)

® Processing a program:
After the DVP-10PM series motion
controller reads the states of the input
signals stored in the input memory, the
execution of the instructions in the
program will start from the beginning of
the program. After the program is
executed, the states of the Y devices
used in the program will be stored in the
device memory in the DVP-10PM series
motion controller.

® Regenerating an output signal:

1.

After M102 is executed, the states of
the Y devices stored in the device
memory will be sent to the latch
memory in the DVP-10PM series
motion controller.

The time it takes for a relay to be
turned form ON to OFF or turned
from OFF to ON is about 10.

The time it takes for a transistor to be
turned form ON to OFF or turned
from OFF to ON is about 10~20
milliseconds.
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3.4 Auxiliary Relays

Auxiliary relay (M): Auxiliary relay numbers are decimal numbers.
MO0~M499 (500 general auxiliary relays)

General auxiliary relay | Users can change M0~M499 to latching devices by setting
parameters.

sy M500~M999 and M3000~M4095 (1,596 latching auxiliary aj)fi’l?:ry
. . relays) .
M . . I
M) Latching auxiliary relay Users can change M0~M499 to non-latching devices by retz(i))t/gl n

setting parameters.
M1000~M2999 (2,000 special auxiliary relays)
Some of them are latching devices.

Special auxiliary relay

Functions of auxiliary relays:

An M device has an output coil and a Form A contact/Form B contact. There is no limitation on the number

of times an M device can be used in a program. Users can combine control loops by means of M devices,

but can not drive external loads by means of M devices. There are three types of auxiliary relays.

1. General auxiliary relay: If a power cut occurs when a DVP-10PM series motion controller runs, the
general auxiliary relays in the DVP-10PM series motion controller will be
reset to OFF. When the supply of electricity is restored, the general
auxiliary relays are still OFF.

2. Latching auxiliary relay: If a power cut occurs when a DVP-10PM series motion controller runs, the
latching auxiliary relays will remain in their last states. When the supply of
electricity is restored, the latching auxiliary relays remain unchanged.

3. Special auxiliary relay: Every auxiliary relay has its own specific function. Please do not use the
auxiliary relays which are not defined. Users can refer to section 3.10 for
more information about special auxiliary relays and special data registers,
and refer to section 3.11 for more information about the functions of
special auxiliary relays and functions of special data registers.

3.5 Stepping Relays

Stepping relay (S): Stepping relay numbers are decimal numbers.

S0~S499 (490 general stepping relays)
General ; . .
stepping relay Users can change S0~S499 to latching devices by setting 1,024
Stepping relay parameters. stepping
(S) Latchin S500~S1023 (524 latching stepping relays) relays in
StenDi g Users can change S500~S1023 to non-latching devices by setting total
pping relay
parameters.

Functions of stepping relays:

There are 1024 stepping relays (S0~S1023). An S device has an output coil and a Form A contact/Form B
contact. There is no limitation on the number of times an S device can be used in a program. Users can not
drive external loads by means of S devices. An S device can be used as a general auxiliary relay.

3.6 Timers
Timer (T): Timer numbers are decimal numbers.
Timer 10 ms TO~T255 (256 general timers)
(M) General timer Users can change TO~T255 to latching devices by setting parameters.

Functions of timers:

10 milliseconds are a unit of measurement for time. A timer counts upwards for measuring time which
elapses. If the present value of a timer is equal to the value set, the output coil of the timer will be ON. The
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value set can be a decimal value preceded by K, or the value in a data register.

Actual time measured by a timer= Unit of measurement for time x Setting value

1. If the instruction TMR is executed, a timer will count for measuring time which elapses once. If the value
of a timer matches the value set, the output coil of the timer will be ON.

X0

TMR

TO

K100

TO
H—®

1second

>

X0

L

L

The setting value isK100.

Presentvalue
o 1 — |

YO

® If X0 is ON, the timer TO will count upwards

from the present time value every 10
milliseconds. If the present timer value matches
the setting value K100, the output coil TO will be

ON.

If X0 is OFF, or there is a power cut, the present
value in TO will become 0, and the output coil TO

will be OFF.

Setting value: Actual time measured by a timer= Unit of measurement for time x Setting value
1. Constant preceded by K: A setting value can be a constant preceded by K.

2. Value in a data register:

3.7 Counters

Counter (C): Counter numbers are decimal numbers.

A setting value can be the value in a data register.

16-bit up counter gnggéLrgs? (200 16-bit up 236 If the present value of the counter
. counters in specified by the instruction CNT
32-bit up/d C220~C255 (36 32-bit (DCNT) matches the value set, the
it up/down /d total .
counter ?X own IC(t)_unt)ers) contact of the counter will be ON.
ccumulation
Input contact of C200: X0/X1
C | Counter Input contact of C204: X2/X3
32-bit C200 C204. C208. C212 Input contact of C208: X4/X5
high-speed C216, and C220 (6 32-bit |0 COUNters | Input contact of C212: X6/X7
counter high-speed counters) in total Input contact of C216:
X10+/X10-/X11+/X11-
Input contact of C220:
X12+/X12-/X13+/X13-

Characteristics of counters:

Item 16-bit counter 32-bit counter
Type General counter General counter High-speed counter
Direction Counting up Counting up/down
Setting value 0~32,767 -2,147,483,648~+2,147,483,647

Specification of a
setting value

Constant preceded by K, or value stored in a

data register

Constant preceded by K, or value stored in two
consecutive data registers

Change of the
present value

If the present value matches the setting
value, the counter will stop counting.

Even if the present value matches the setting
value, the counter will keep counting.

Output contact

If the present value matches the setting
value, the output contact will be ON.

Counting up: If the present value matches the
setting value, the output contact will be ON.
Counting down: If the present value matches the
setting value, the output contact will be reset to
OFF.
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Item 16-bit counter 32-bit counter

Resetting of a If the instruction RST is executed, the present value will becomes zero, and the contact will be
contact reset to OFF.

If the present value
matches the setting
value, the contact will
be ON.

After the scan of a
program is complete,
the contacts will act.

After the scan of a program is complete, the

Actions of contacts ;
contacts will act.

Functions of counters:

If the input signal of a counter is turned from OFF to ON, and the present value of the counter matches the
value set, the output coil of the counter will be ON. A setting value can be a constant preceded by K, or the
value stored in a data register.

16-bit counter:

1. The setting value of a 16-bit counter must be in the range of KO to K32,767. (KO is equal to K1. If the
setting value of a counter is KO or K1, the output contact of the counter will be ON after the counter
counts for the first time.)

2. If a power cut occurs when a general counter in a DVP-20PM series motion controller counts, the
present value of the counter will be cleared. If a power cut occurs when a latching counter counts, the
present value of the counter and the state of the contact of the counter will be retained, and the
latching counter will not continue counting until power is restored.

3. If users move a value greater than the setting value of CO to CO by means of the instruction MOV, the
contact CO will be ON, and the present value of the counter will become the setting value next time X1
is turned from OFF to ON.

4. The setting value of a counter can be a constant preceded by K, or the value stored in a data register.
(The special data registers D1000~D2999 can not be used.)

5. If the setting value of a counter is a value preceded by K, the setting value can only be a positive
value. If the setting value of a counter is the value stored in a data register, the setting value can be a
positive value or a negative value. If a counter counts up from the present value 32,767, the next
value following 32,767 will be -32,768.

Example:
LD X0 X0
RST CO | | RST Co
LD X1 X1
CNT CO K5 | CNT co KS
LD Co _T
OUT YO

1. If X0 is ON, the instruction RST will be executed, the present value of CO will become zero, and the
output contact will be reset to OFF.

2. If X01 is turned from OFF to ON, the present value of the counter will increase by one.

3. If the present value of CO matches the setting value K5, the contact CO will be ON (Present value of
C0=Setting value=K5). K5 will be retained even if X1 is turned from OFF to ON again.

X0 m ’7
MMM

:\5\
lq

Setting value

|
|
| 3
|

|
|
|

Presentvalue of CO |
; 2
|

1

0

Y0, CO contact
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32-bit up/down counter:

1. The setting value of a 32-bit general up/down counter must be in the range of K-2,147,483,648 to
K2,147,483,647. The states of the special auxiliary relays M1208~M1255 determine whether the 32-bit
general up/down counters C220~C255 count up or count down. For example, C208 will count up if
M1208 is OFF, and C208 will count down if M1208 is ON.

2. The setting value of a 32-bit up/down counter can be a constant preceded by K, or the value stored in
two consecutive data registers. (The special data registers D1000~D2999 can not be used.) A setting
value can be a positive value, or a negative value.

3. If a power cut occurs when a general counter in a DVP-10PM series motion controller counts, the
present value of the counter will be cleared. If a power cut occurs when a latching counter counts, the
present value of the counter and the state of the contact of the counter will be retained, and the latching
counter will not continue counting until power is restored.

4. If a counter counts up from the present value 2,147,483,647, the next value following 2,147,483,647
will be -2,147,483,648. If a counter counts down from the present value -2,147,483,648, the next value
following -2,147,483,648 will be 2,147,483,647.

Example:

LD X10 %10
OUT  M1255 /| @
LD X11 X11
RST  C255 || RST | €255
LD X12 X12
DCNT C255 K-5

DCNT €255 K-5 -

C255
LD C255 _|
OouUT YO

1. M1255 is driven by X10. The state of M1255 determines whether C255 counts up or counts down.

2. If X11 is turned form OFF to ON, the instruction RST will be executed, the present value of C255 will
become 0, and the contact will be OFF.

3. If X12 is turned form OFF to ON, the present value of the counter will increase by one or decrease by
one.

4. If the present value of the counter C255 increases from K-6 to K-5, the contact C255 will be turned form
OFF to ON. If the present value of the counter C255 decreases from K-5 to K-6, the contact C255 will
be turned from ON to OFF.

5. If users move a value greater than the setting value of C255 to C255 by means of the instruction MOV,

the contact C255 will be ON, and the present value of the counter will become the setting value next
time X11 is turned from OFF to ON.

X10 Increasing Decreasing Increasing

C208 counts.

Presentvalue 0

The output
contact is ON.

Y0,C208
Contact
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32-bit high-speed counter:
B DVP-10PM series motion controller (C200, C204, C208, C212, C216, and C220)
1. The setting value of a 32-bit high-speed counter must be in the range of K-2,147,483,648 to
K2,147,483,647.

2. Mode of counting:

Mode of countin . External
Counter . . i Resetting reset External input terminal
Device Setting value acounter terminal
B Mode of counting
C200 | K1M1200 0: U/D* M1203 X10 X0, X1, and S/S
1: P/D*
C204 | K1M1204 2: AIB* (One time M1207 X11 X2, X3, and S/S
the frequency
of A/B-phase
C208 | K1M1208 inputs) M1211 X12 X4, X5, and S/S
3: 4A/B (Four
times the
Cc212 KiM1212 frequency of M1215 X13 X6, X7, and S/S
A/B-phase
inputs)
C216 K1M1216 | @ Mode of M1219 X0 X10+, X10-, X11+, and X11-
measuring time
C220 | K1M1220 5:General mode | 1223 x1 | X2+ X12-, X13+ and
6: Cyclic mode X13-

Note: U/D: Counting up/Counting down; P/D: Pulse/Direction; A/B: A phase/B phase

® (C200: Users can select a mode of counting by setting M1200 and M1201. Input signals are
controlled by X0 and X1. If M1203 is ON, the function of resetting C200 will be enabled.
Resetting signals are controlled by X10.

Pulse
Counting pulses U

A Presentvalue

vy

Direction C200

1 Counting pulses D
B

Users canselecta mode of counting
by setting M1200and M1201.

Resetting C200
M1203=1, X10

® (C204: Users can select a mode of counting by setting M1204 and M1205. Input signals are
controlled by X2 and X3. If M1207 is ON, the function of resetting C204 will be enabled.
Resetting signals are controlled by X11.

A Pulse N
Counting pulses U
A Presentvalue
\ _>
- Direction 3 C204
Counting pulses D
B A

X
I |
Users canselecta mode of counting

by setting M1204 and M1205.

Resetting C204

M1207=1, X11
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® (C208: Users can select a mode of counting by setting M1208 and M1209. Input signals are
controlled by X4 and X5. If M1211 is ON, the function of resetting C208 will be enabled.

Resetting signals are controlled by X12.

Pulse
Counting pulses U

A Presentvalue

Direction C208

vy

Counting pulses D
B

Users canselecta mode of counting J

by setting M1208 and M1209.

Resetting C208
M1211=1, X12

® (C212: Users can select a mode of counting by setting M1212 and M1213. Input signals are
controlled by X6 and X7. If M1215 is ON, the function of resetting C212 will be enabled.
Resetting signals are controlled by X13.

Pulse N

Counting pulses u

X6
A Presentvalue

N
. . C212
A Direction

Counting pulses D
X7 5

o
Users canselecta mode of counting

by setting M1212and M1213.

M1215=1, X13 Resetting C212

® (C216: Users can select a mode of counting by setting M1216 and M1217. Input signals are
controlled by X10 and X11. If M1219 is ON, the function of resetting C216 will be enabled.

Resetting signals are controlled by XO.

Pulse
Counting pulses U
X10 Presentvalue
A
>
Direction > C216
Counting pulses D
X11
B
Users canselecta mode of counting
by setting M1216 and M1217.
Resetting C216
M1219=1, X0
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® (C220: Users can select a mode of counting by setting M1221 and M1220. Input signals are
controlled by X12 and X13. If M1223 is ON, the function of resetting C220 will be enabled.
Resetting signals are controlled by X1.

A Pulse I~

Counting pulses U

X12

A Presentvalue

N
A Direction > €220

3 Counting pulses D
B

X
|
Users canselecta mode of counting

by setting M1220and M1221.

Resetting C220
M1223=1, X1

The setting value of a 32-bit high-speed counter can be a constant preceded by K, or the value
stored in two consecutive data registers. (The special data registers D1000~D2999 can not be
used.) A setting value can be a positive value, or a negative value.

If a power cut occurs when a general counter in a DVP-10PM series motion controller counts, the
present value of the counter will be cleared. If a power cut occurs when a latching counter counts,
the present value of the counter and the state of the contact of the counter will be retained, and the
latching counter will not continue counting until power is restored.

If a counter counts up from the present value 2,147,483,647, the next value following
2,147,483,647 will be -2,147,483,648. If a counter counts down from the present value
-2,147,483,648, the next value following -2,147,483,648 will be 2,147,483,647.

3.8 Registers

Registers are classified according to their characters. There are four types of registers.
1. General register: If the STOP/RUN switch on a DVP-10PM series motion controller is turned

from the STOP position to the RUN position, or a DVP-10PM series motion
controller is disconnected, the values in the general registers will become 0. If
M1033 in a DVP-10PM series motion controller is turned ON, the values in
the general registers will be retained after the STOP/RUN switch on the
DVP-10PM series motion controller is turned from the RUN position to the
STOP position, and will become 0 after the module is disconnected.

2. Latching register: If a module is disconnected, the values in the latching registers will be

retained.

If users want to clear the value in a latching register, they can use the
instruction RST or ZRST.

3. Special data register: Every special data register has its definition and purposes. System states,

error messages, and states monitored are stored in special data registers.
Please refer to section 3.10 and section 3.11 for more information about
special auxiliary relays and special data registers.

4. Index register (V)/(Z): V devices are 16-bit registers, and Z devices are 32-bit registers. There are 8

3-14

V devices (VO~V7), and 8 Z devices (Z0~Z7) in a DVP-10PM series motion
controller.
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3.8.1 Data Registers

The value in a data register is a 16-bit value. The highest bit in a 16-bit data register represents an
algebraic sign. The value stored in a data register must be in the range of -32,768 to +32,767. Two 16-bit
data registers can be combined into one 32-bit data register (D+1, D). The highest bit in a 32-bit data
register represents an algebraic sign. The value stored in a 32-bit data register must be in the range of
-2,147,483,648 to +2,147,483,647.

D0~D199 (200 general data registers in total)
General data register | Users can change them to latching devices by setting
parameters.

D200~D999 and D3000~D9999 (7,800 latching data
register in total)

. Latching data register . .
Data register 'ng g1s Users can change them to non-latching devices by %g’?gt%rclaiﬁ
(D) setting parameters. 9 total

D1000~D2999 (2,000 special data registers in total)

Special data register Some of them are latching devices.

3.8.2 Index Registers

VO~V7 16 index

Indexregister V){(Z) —-— registers in total

16 bits \% dev@ces are 16-bit registers. Data can be freely written into a
V device, and data can be freely read from a V device. If a V
VO device is used as a general register, it can only be used in a
16-bit instruction.
Z devices are 32-bit registers. If a Z device is used as a general

32 bits register, it can only be used in a 32-bit instruction.
Z0
X0 If X0 is ON, the value in VO will be 8, and the value in Z1 will be
| MOV K8 VO 14, the value in D8 will be moved to D16, and the value in D17
will be moved to D12.
| DMOV K14 71 If a V device or a Z device is an index register used to modify

an operand, the V device or the Z device can be used in a
16-bit instruction and a 32-bit instruction.

— MOV | DO@V0| D2@Z1

— DMOV | D3@Z1| D4@VO

Index registers are like general operands in that they can be used in movement instructions and
comparison instructions. They can be used to modify word devices (KnX/KnY/KnM/KnS/T/C/D devices)
and bit devices (X/Y/MIS devices).

There are 8 V devices (VO~V7), and 8 Z devices (Z0~Z7) in a DVP-10PM series motion controller.

XConstants and some instructions do not support the use of index registers. Please refer to section 5.4 for
more information about using index registers to modify operands.

XTo prevent error from occurring, if a V device or a Z device is used to modify an operand, the effective

address which is formed can not be in the range of D1000 to D2999, and can not be in the range of
M1000 to M2999.
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3.9 Pointers

N | Used with a master control loop | NO~N7 (8 poniters) Used with a master control loop

Pointer
P | Used with CJ, CJN, or JMP P0O~P255 (256 pointers) Used with CJ, CJN, or IMP

Pointer (P): A pointer is used with APl 00 CJ, API 256 CJN, or API 257 JMP. Please refer to chapter 5 for
more information about the use of CJ/CIN/IMP.

® Conditional jump (CJ):

s ® [f X0 is ON, the execution of the program will

X0 jump from address 0 to address N, and the
0 || CJ P1 part of the program between address 0 and
@ address N will not be executed.
_|x}l_® ® If X0 is OFF, the execution of the program
starts from address 0, and the instruction CJ
will not be executed.
N P1
X2
—]

3.10 Special Auxiliary Relays and Special Data Registers

Special auxiliary relays (special M devices) and special data registers (special D devices) are shown in the
tables below. Some device numbers in the tables are marked with *. Users can refer to section 3.11 for
more information. If the attribute of a device is “R”, the users can only read data from the device. If the
attribute of a device is “R/W”, the users can read data from the device, and write data into the device. In
addition, “-” indicates that the state of a special auxiliary relay is unchanged, or the value in a special data
register is unchanged. “#” indicates that a special auxiliary relay or a special data register in a DVP-10PM
series motion controller is set according to the state of the DVP-10PM series motion controller. The users
can read a setting value, and refer to the manual for more information.

Special Off | STOP | RUN
M Function 4 4 4  |Attribute|Latching|Default Page

device On | RUN | STOP
If the motion controller runs, M1000 will be a normally-open

M21000*| contact (Form A contact). When the motion controller runs, Off | On Off R No off |3-30
M1000 is ON.
If the motion controller runs, M1001 will be a normally-closed

M1001*| contact (Form B contact). When the motion controller runs, On | Off On R No On |3-30
M1001 is OFF.
A positive-going pulse is generated at the time when the

M1002* motion controller runs. The width of the pulse is equal to the | Off | On Off R No off |3-30
scan cycle.
A negative-going pulse is generated at the time when the

M21003* motion controller runs. The width of the pulse is equal to the | On | Off On R No On |3-30
scan cycle.

M1008 | The watchdog timer is ON. Off | Off - R No Off -

M1009 | The low voltage signal has ever occurred. Off - - R No Off -
10 millisecond clock pulse (The pulse is ON for 5

M10T1 milliseconds, and is SFF fo(r 5 mri)lliseconds.) off| - ) R No off )
100 millisecond clock pulse (The pulse is ON for 50

M1012 milliseconds, and OFpror S(g milligeconds.) off| - ) R No Off )
1 nd clock pulse (Th Ise is ON for O. n n

M1013 Olilta:c]%r%fzso;ecgl:]js)( e pulse is ON for 0.5 seconds, and | e | ) R No Off )
1 minute clock pulse (The pulse is ON for 30 seconds, and

M1014 | 5EF for 30 secgnds.)( P off | - i R No Off i

M1020 | Zero flag (for the instructions SFRD and SFWR) Off - - R No Off -

M1022 | Carry flag (for the instructions SFWR, RCR, and RCL) Off - - R No Off -
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Special Off | STOP | RUN
M Function 4 4 8  |Attribute|Latching | Default |Page
device On | RUN | STOP
Incorrect request for communication (If a PC or an HMI is
connected to a DVP-10PM series motion controller, and the
M1025 | DVP-10PM series motion controller receives illegal request Ooff | Off - R No Off -
for communication during data transmission, M1025 will be
set to ON, and an error code will be stored in D1025.)
M1026 | Selecting a RAMP mode Off - - R/W No Off -
M1029 | The sending of pulses through CHO (YO, Y1) is complete. Off - - R No Off
M1031 | All the non-latching devices are cleared. Off - - R/W No Off -
M1032 | All the latching devices are cleared. Off - - R/W No Off -
M1033 52;2 isortert::]rfed when the DVP-10PM series motion controller Off i ) RIW No Off i
M1034 | All the outputs are disabled. Off - - R/W No Off -
M1035 | Using STOPO/STARTO as external I/O terminals. Off | Off Off R/W No Off -
M1039*| The scan time for the program is fixed. Off - - R/W No off |3-34
M1048 | Status of the alarm Off - - R No Off -
M1049 | Monitoring the alarm Off - - R/W No Off -
M1072 '(rgsrrlljr;lsr;i]é(;ﬁ(l\)/ln)serles motion controller is made to run. off| on Off RIW No Off )
M1077 'tl)'gtetet;;ttery voltage is low, or malfunctions, or there is no Off ) ) RIW No Off )
M1087 | The low voltage signal occurs. Off - - R/W No Off -
The setting of the communication through COM2 (RS-485
M1120*| port) is retained. After M1120 is set to ON, changing the value | Off | Off - R/W No off |3-31
in D1120 will be invalid.
M1121 | The transmission of the RS-485 data is ready. Off | On - R No Off -
M1122 | Request for sending the data Off | Off - R/W No Off -
M1123 | The reception of the data is complete. Off | Off - R/W No Off -
M1124 | The reception of the data is ready. Off | Off - R No Off -
M1125 | The reception of the data is reset. Off | Off - R/W No Off -
M1127 | The sending/reception of the data is complete. Off | Off - R/W No Off -
M1128 | The data is being sent/received. Off | Off - R No Off -
M1129 | Reception timeout Off | Off - R/W No Off -
1 e e e mmanan, " O of - - R | N o
The setting of the communication through COM1 (RS-232
M1138*| port) is retained. After M1138 is set to ON, changing the value | Off - - R/W No off |3-31
in D1036 will be invalid.
Selecting an ASCII mode or an RTU mode when COM1
M1139*| (RS-232 port) is in a slave mode. (OFF: ASCIl mode; ON: Off - - R/W No Ooff |3-31
RTU mode)
M1140 The data that users receive by means of MODRD/MODWR is off | Off ) R No Off )
incorrect.
M1141 | The values of parameters of MODRD/MODWR are incorrect. | Off | Off - R No Off -
Selecting an ASCII mode or an RTU mode when COM2
(RS-485 port) is in a slave mode. (OFF: ASCII mode; ON:
RTU mode
M1143* Selecting a)n ASCIl mode or an RTU mode when COM2 ot i i RIW No off 1331
(RS-485 port) is in a master mode. (M1143 is used with
MODRD/MODWR.) (OFF: ASCIl mode; ON: RTU mode)
M1161 | 8-bit mode (ON: 8-bit mode; OFF: 16-bit mode) Off - - R/W No Off -
Using decimal integers or binary floating-point values when
SCLP is executed.
M1162 | 5 Binary floating-point values off| - ) RIW No off )
OFF: Decimal integers
M1168 | SMOV: Mode of operation Off - - R/W No Off -
M1200 | C200: Selecting a mode of counting Off - - R/W No Off -
M1201 | C200: Selecting a mode of counting Off - - R/W No Off -
M1203 | Resetting C200 Off - - R/W No Off -
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Special Off | STOP | RUN

M Function 4 4 4 |Attribute|Latching|Default |Page
device On | RUN | STOP
M1204 | C204: Selecting a mode of counting Off - - R/W No Off -
M1205 | C204: Selecting a mode of counting Off - - R/W No Off -
M1207 | Resetting C204 Off - - R/W No Off -
M1208 | C208: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1209 | C209: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1210 | C210: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1211 | C211: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1212 | C212: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1213 | C213: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1214 | C214: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1215 | C215: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1216 | C216: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1217 | C217: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1218 | C218: Selecting a mode of counting (On: Counting down) off - - R/W No Off -
M1219 | C219: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1220 | C220: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1221 | C221: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1222 | C222: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1223 | C223: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1224 | C224: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1225 | C225: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1226 | C226: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1227 | C227: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1228 | C228: Selecting a mode of counting (On: Counting down) off - - R/W No Off -
M1229 | C229: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1230 | C230: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1231 | C231: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1232 | C232: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1233 | C233: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1234 | C234: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1235 | C235: Selecting a mode of counting (On: Counting down) off - - R/W No Off -
M1236 | C236: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1237 | C237: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1238 | C238: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1239 | C239: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1240 | C240: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1241 | C241: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1242 | C242: Selecting a mode of counting (On: Counting down) off - - R/W No Off -
M1243 | C243: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1244 | C244: Selecting a mode of counting (On: Counting down) Off - - R/W No Off -
M1245 | C245: Selecting a mode of counting (On: Counting down) off - - R/W No Off -
M1246 | C246: Selecting a mode of counting (On: Counting down) Off - - R No Off -
M1247 | C247: Selecting a mode of counting (On: Counting down) Off - - R No Off -
M1248 | C248: Selecting a mode of counting (On: Counting down) Off - - R No Off -
M1249 | C249: Selecting a mode of counting (On: Counting down) Off - - R No Off -
M1250 | C250: Selecting a mode of counting (On: Counting down) Off - - R No Off -
M1251 | C251: Selecting a mode of counting (On: Counting down) Off - - R No Off -
M1252 | C252: Selecting a mode of counting (On: Counting down) Off - - R No Off -
M1253 | C253: Selecting a mode of counting (On: Counting down) Off - - R No Off -
M1254 | C254: Selecting a mode of counting (On: Counting down) Off - - R No Off -
M1255 | C255: Selecting a mode of counting (On: Counting down) Off - - R No Off -
M1303 | Interchanging high bits with low bits when XCH is executed Off - R/W No Off -
M1304*| The input terminals can be set to ON or OFF. Off - - R/W No off |3-37
M1744* Resetting the M-code in the Ox motion subroutine Off| Off - R/W No Off |3-38
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Specia| Off | STOP | RUN
M Function 4 4 8  |Attribute|Latching | Default |Page
device On | RUN | STOP
M1745 Disabling the X-axis from returning home in the Ox motion Off i ) RIW No Off i
subroutine
M1760 | Using a radian or a degree in the Ox motion subroutine Off - - R/W No Off -
M1792 | The X-axis is ready. On| On On R No On |3-38
M1793* QZ?E gwg)etlr(;?ee;;or (M1793 is reset at the time when the Off ) ) RIW No off |3-39
If an M code in an Ox motion subroutine is executed, M1794
M1794*| will be ON. (M1794 is reset to OFF at the time when the Ox | Off - Off R No Off -
motion subroutine is executed.)
If MO in an Ox motion subroutine is executed, M1795 will be
M1795 | ON. (M1795 is reset to OFF at the time when the Ox motion | Off - - R No Off -
subroutine is executed.)
If M2 in an Ox motion subroutine is executed, M1796 will be
M1796 | ON. (M1796 is reset to OFF at the time when the Ox motion | Off | On - R No Off -
subroutine is executed.)
M1808 | Zero flag in the Ox motion subroutine Off - - R No Off -
M1809 | Borrow flag in the Ox motion subroutine Off - - R No Off -
M1810 | Carry flag in the Ox motion subroutine Off - - R No Off -
M1811 An error occurs in a floating-point operation in the Ox motion off | Off ) R No Off )
subroutine.
M1825 | Disabling the Y-axis from returning home Off - - R/W No Off -
M1872 | The Y-axis is ready. On| On On R No On |3-38
M1873* zz:z :)n;;ir(;?eigor (M1873 is reset at the time when the Off ) ) No off |3-39
M1920 | Using a radian or a degree in 0100 Off - - R/W No off -
M1952 | 0100 is ready. On | Off On R No On -
M1953*| An error occurs in 0100. Off - - R/W No Off |3-35
M1957 | Status of the STOP/RUN switch (Automatic/Manual switch) Off | On - R No Off -
M1968 | Zero flag in O100 Off - - R No Off -
M1969 | Borrow flag in 0100 Off - - R No Off -
M1970 | Carry flag in O100 Off - - R No Off -
M1971 | An error occurs in a floating-point operation in O100. Off - - R No Off -
M1985 | Disabling the Z-axis from returning home Off - - R/W No Off -
M2032 | The Z-axis is ready. On| On On R No On |3-38
M2033* %:Zi:z ?;)etlr(;rt]ee;;or (M2033 is reset at the time when the Off ) ) RIW No off |3-39
M2065 | Disabling the A-axis from returning home Off - - R/W No Off -
M2112 | The A-axis is ready. On| On On R No On |3-38
M2113* ﬁ-ax!s motion error (M2113 is reset at the time when the Off _ ) RIW No off |3-39
-axis operates.)
M2145 | Disabling the B-axis from returning home Off - - R/W No Off -
M2192 | The B-axis is ready. On| On On R No On |3-38
M2193* g:i:z (r)npoetlrc;?e?;or (M2193 is reset at the time when the off | - ) RIW No off |3-39
M2225 | Disabling the C-axis from returning home Off - - R/W No Off -
M2272 | The C-axis is ready. On| On On R No On |3-38
M2273* )C(Z:))((:: gwpc()at;c;?e:r)ror (M2273 is reset at the time when the off i ) RIW No off |3-39
DVP-10PM Application Manual 3-19



3 Devices

Special Off |STOP| RUN
D Function 3 3 8 |Attribute|Latching|Default/Page
device On | RUN [STOP
D1000*| Watchdog timer (Unit: ms) 200 - - R/W No 200 |3-30
D1002 | Size of the program 65535| - - R No 65535 | -
D1003 | Checksum of the program - - - R Yes 0 -
D1005 Firmware version of the DVP-10PM series motion controller # ) ) R No 4 )
(factory setting)
D1008 | Step address at which the watchdog timer is ON 0 - - R No 0 -
D1010 | Present scan time (Unit: 1 millisecond) 0 - - R No 0 -
D1011 | Minimum scan time (Unit: 1 millisecond) 0 - - R No 0 -
D1012 | Maximum scan time (Unit: 1 millisecond) 0 - - R No 0 -
D1020 | Filtering the inputs X0~X7 (Unit: ms) 10 - - R/W No 10 |3-31
D1025 | Code for a communication request error 0 0 - R No 0 -
D1036* Communication protocol of COM1 H’'86 - - R/W No H'86 |3-31
Delay which is allowed when an RS-485 port on the
D1038*| DVP-10PM series motion controller functions as a slave - - - R/W Yes 0 3-34
station (Setting range: 0~3000; Unit: 10 ms)
D1039*| Fixed scan time (Unit: ms) 0 - - R/W No 0 3-34
D1050 Modbus communication data is processed.
! The DVP-10PM series motion controller automatically 0 ) ) R No 0 )
D1055 converts the ASCII data in D1070~D1085 to hexadecimal
values.
D1056 | Present value of CHO in the function card 2AD 0 # - R No 0 -
D1057 | Present value of CH1 in the function card 2AD 0 # - R No 0 -
Modbus communication data is processed.
D1070 | ADVP-10PM series motion controller has an RS-485
| communication instruction. After a receptor receives the 0 ) ) R No 0 )
D1085 command sent by an RS-485 communication instruction, it will
reply with a message which will be stored in D1070~D1085.
Users can view the message by D1070~D1085.
Modbus communication data is processed.
D1089 | A DVP-10PM series motion controller has an RS-485
l communication instruction. The command sent by the RS-485 0 ) ) R No 0 )

communication instruction is stored in D1089~D1099. Users
can check whether the command is correct by viewing the
values in D1089~D1099.

D1109 | Communication protocol of COM3 (communication card) H’86 - - R/W No H'86 |3-31
Number by which the sum of several values of CHO in the

D1099

DI110 | function card 2AD is divided 0 # ) R No 0 .
D1111 lel;]r;?oenr Egr\évgﬁgtik;ed?\tjigwegf several values of CH1 in the 0 “ i R No 0 )
D1116 | Present value of CHO in the function card 2DA 0 - - R/W No 0 -
D1117 | Present value of CH1 in the function card 2DA 0 - - R/W No 0 -
D1120*  Communication protocol of COM2 (RS-485 port) H’'86 - - R/W No H'86 |3-31
D1121 E(;)r:?rr;renrication address of the DVP-10PM series motion ) _ _ RIW Yes 1 )
D1122 | Number characters which remain to be sent 0 0 - R No 0 -
D1123 | Number of characters which remain to be received 0 0 - R No 0 -
D1124 | Start-of-text character (STX) H'3A - - R/W No H’3A -
D1125 | First terminator (END High) H’0D - - R/W No H'0D -
D1126 | Second terminator (END Low) H'0A - - R/W No H'0A -
D1129 | Communication timeout (Unit: ms) 0 - - R/W No 0 -
Error code that a slave station sends by means of Modbus
D1130 | when the RS-485 port on the DVP-10PM series motion 0 0 - R No 0 -
controller functions as a master station
D1140* | Number of right-side modules (8 right-side modules at most) 0 - - R No 0 3-37
D1142*| Number of X devices in a digital module 0 - - R No 0 3-37
D1143*| Number of Y devices in a digital module 0 - - R No 0 3-37
D1149 Iz%zf)a function card (0: No card inserted; 3: COM3; 8: 2AD; 9: 0 ) _ R No 0 )
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Special Off |STOP| RUN
D Function 4 4 4 |Attribute|Latching Default|Page
device On | RUN STOP
D1200*| Starting latching auxiliary relay address - - - R/W Yes 500 |3-37
D1201*| Terminal latching auxiliary relay address - - - R/W Yes 999 |3-37
D1202* Starting latching timer address - - - R/W Yes -1 |3-37
D1203* Terminal latching timer address - - - R/W Yes -1 |3-37
D1204* Starting latching 16-bit counter address - - - R/W Yes 100 |3-37
D1205*| Terminal latching 16-bit counter address - - - R/W Yes 199 |3-37
D1206* Starting latching 32-bit counter address - - - R/W Yes 220 |3-37
D1207* Terminal latching 32-bit counter address - - - R/W Yes 255 |3-37
D1208*| Starting latching stepping relay address - - - R/W Yes 500 | 3-37
D1209* Terminal latching stepping relay address - - - R/W Yes 1023 | 3-37
D1210* Starting latching data register address - - - R/W Yes 200 |3-37
D1211*| Terminal latching data register address - - - R/W Yes 9999 | 3-37
D1313* Value of the second in the real-time clock (RTC): 00~59 - - - R/W Yes 0 -
D1314* Value of the minute in the real-time clock (RTC): 00~59 - - - R/W Yes 0 -
D1315* Value of the hour in the real-time clock (RTC): 00~23 - - - R/W Yes 0 -
D1316* Value of the day in the real-time clock (RTC): 1~31 - - - R/W Yes 1 -
D1317* Value of the month in the real-time clock (RTC): 01~12 - - - R/W Yes 1 -
D1318* Value of the week in the real-time clock (RTC): 1~7 - - - R/W Yes 2/5 -
D1319*| Value of the year in the real-time clock (RTC): 00~99 (A.D.) - - - R/W Yes 8/10 -
D1320*| ID of the first right-side module 0 - - R No 0 3-38
D1321* ID of the second right-side module 0 - - R No 0 3-38
D1322*| ID of the third right-side module 0 - - R No 0 3-38
D1323*| ID of the fourth right-side module 0 - - R No 0 3-38
D1324*| 1D of the fifth right-side module 0 - - R No 0 3-38
D1325* ID of the sixth right-side module 0 - - R No 0 3-38
D1326*| ID of the seventh right-side module 0 - - R No 0 3-38
D1327* ID of the eighth right-side module 0 - - R No 0 3-38
D1400 | Enabling the interrupt 0 - - R/W No 0 -
D1401 | Cycle of the time interrupt (Unit: ms) 0 - - R/W No 0 -
Data block used by FROM/TO
D1500 It corresponds to gR#O. Ho260| - i R No H6260 ) -
D15l01 Data block used by FROM/TO 0 i i RIW NoO 0 i
D1699 They correspond to CR#1~CR#199.
D1700 | Ox motion subroutine which is executed 0 - - R No 0 -
D1702 | Step address which is executed in the Ox motion subroutine 0 - - R No 0 -
D1703*| M-code which is executed in the Ox motion subroutine 0 - - R No 0 |[3-38
D1704 | Dwell duration of the Ox motion subroutine which is set 0 - - R No 0 -
D1705 | Present dwell duration of the Ox motion subroutine 0 - - R No 0 -
D1706 Numbe( of _times the instruction RPT in the Ox motion 0 ) ) R No 0 )
subroutine is executed
DO e oo " e OXmoten IEEEREEEERE
D1736 | Dwell duration of O100 which is set 0 - - R No 0 -
D1737 | Present dwell duration of 0100 0 - - R No 0 -
D1738 | Number of times the instruction RPT in O100 is executed 0 - - R No 0 -
D1739 Number of times the instruction RPT in O100 has been 0 i i R No 0 i
executed
D1799* Polarities of the input terminals 0 - - R/W No 0 3-39
D1800* States of the input terminals 0 - - R No 0 3-39
D1802* 0100 error code 0 - - R/W No 0 3-40
D1803*| Step address in O100 at which an error occurs 0 0 - R/W No 0 3-40
D1806 | Filter coefficient for the input terminals 0 - - R/W No 0 3-40
D1816* Setting the parameters of the X-axis - - - R/W Yes 0 3-40
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Special Off |STOP| RUN
D Function 3 3 8 |Attribute|Latching|Default/Page
device On | RUN STOP

Number of pulses it takes for the motor of the X-axis to rotate
once (Low word)

Number of pulses it takes for the motor of the X-axis to rotate
once (High word)

Distance generated after the motor of the X-axis rotate once
(Low word)

Distance generated after the motor of the X-axis rotate once
(High word)

D1822 | Maximum speed (Vuax) at which the X-axis rotates (Low word)

Maximum speed (Vuax) at which the X-axis rotates (High - - - R/IW Yes 500K | -
word)

D1824 | Start-up speed (Vgias) at which the X-axis rotates (Low word)
D1825 | Start-up speed (Vgias) at which the X-axis rotates (High word)
D1826 | JOG speed (Vioc) at which the X-axis rotates (Low word)
D1827 | JOG speed (Vioc) at which the X-axis rotates (High word)
D1828 | Speed (Vgr) at which the X-axis returns home (Low word)
D1829 | Speed (Vrr) at which the X-axis returns home (High word)

Speed (Vcr) to which the speed of the X-axis decreases when
D1830 :
the axis returns home (Low word)

Speed (Vcr) to which the speed of the X-axis decreases when

D1818
- - - R/W Yes 2000 -

D1819

D1820

- - - R/W Yes 1000 -
D1821

D1823

- - - R/W Yes 0 -

- - - R/W Yes 5000 -

- - - R/W Yes 50K -

- - - R/W Yes 1000 -

D1831 the axis returns home (High word)
D1832* Number of PGO pulses for the X-axis - - - R/W Yes 0 -
D1833*| Supplementary pulses for the X-axis - - - R/W Yes 0 -
D1834* Home position of the X-axis (Low word) - - - R/W Yes 0 -
D1835 | Home position of the X-axis (High word) - - - R/W Yes 0 -
D1836 | Time (Tacc) it takes for the X-axis to accelerate - - - R/W Yes 500 -
D1837 | Time (Tpec) it takes for the X-axis to decelerate - - - R/W Yes 500 -
D1838 Target position of the X-axis (P (1)) (Low word) 0 - - R/W No 0 -
Pulse width for the X-axis (Low word) 0 - - R/W No 0 -
D1839 Target position of the X-axis (P (1)) (High word) 0 - - R/W No 0 -
Pulse width for the X-axis (High word) 0 - - R/W No 0 -
D1840 | Speed at which the X-axis rotates (V (1)) (Low word) 1000 - - R/W No 1000 -
D1841 | Speed at which the X-axis rotates (V (1)) (High word) 1000 - - R/W No 1000 -
D1842 Target position of the X-axis (P (I)) (Low word) 0 - - R/W No 0 -
Output period for the X-axis (Low word) 0 - - R/W No 0 -
D1843 Target position of the X-axis (P (Il)) (High word) 0 - - R/W No 0 -
Output period for the X-axis (High word) 0 - - R/W No 0 -
D1844 | Speed at wh?ch the X-ax!s rotates (V (I1) (ng word) 2000 i i RIW No 2000 i
D1845 | Speed at which the X-axis rotates (V (II)) (High word)
D1846*| Operation command for the X-axis 0 - 0 R/W No 0 3-42
D1847*| X-axis's mode of operation 0 - - R/W No 0 3-42
D1848 Pre;gnt command pOSIt-IOI’] of the X-axis (Pulse) (Low word) 0 i i RIW No 0 i
Position of the slave axis (Low word)
D1849 Pre§§nt command p05|t.|on c.)f the X-axis (Pulse) (High word) 0 i i RIW No 0 i
Position of the slave axis (High word)
D1 P f the X-axis (PPS) (L
850 | Present command speed of the ax!s (PPS) ( QW word) 0 0 0 RIW No 0 i
D1851 | Present command speed of the X-axis (PPS) (High word)
D1852 | Present command position of the X-axis (Unit) (Low word) 0 RIW No 0
D1853 | Present command position of the X-axis (Unit) (High word)
D1854 | P t d d of the X-axis (Unit) (L d
resent command speed of the ax!s ( n! ) ( gw word) 0 0 0 RIW No 0 i
D1855 | Present command speed of the X-axis (Unit) (High word)
D1856*| State of the X-axis 0 - - R No 0 3-43
D1857*| X-axis error code 0 - - R No 0 3-39
D1858 | Electronic gear ratio of the X-axis (Numerator) - - - R/W Yes 1 -
D1859 | Electronic gear ratio of the X-axis (Denominator) - - - R/W Yes 1 -
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device On | RUN [STOP
Frequency of pulses generated by the manual pulse generator
D1860 | for the X-axis (Low word) 0 0 - R/W No 0 -
Frequency of pulses sent by the master axis (Low word)
Frequency of pulses generated by the manual pulse generator
D1861 | for the X-axis (High word) 0 0 - R/W No 0 -
Frequency of pulses sent by the master axis (High word)
Number of pulses generated by the manual pulse generator
D1862 | for the X-axis (Low word) 0 - - R/W No 0 -
Position of the master axis
Number of pulses generated by the manual pulse generator
D1863 | for the X-axis (High word) 0 - - R/W No 0 -
Position of the master axis
D1864* Response speed of the manual pulse generator for the X-axis - - - R/W Yes 5 -
Mode of stopping Ox0~0x99 (K1: The execution of Ox0~0x99
will resume next time Ox0~Ox99 are started. K2: The next
D1865 | i struction will be executed next time Ox0~Ox99 are started. i i i RIW ves 0 i
Others: Ox0~0x99 are executed again.)
D1866 | Electrical zero of the X-axis (Low word) - - - R/W Yes 0 -
D1867 | Electrical zero of the X-axis (High word) - - - R/W Yes 0 -
D1868* Setting an Ox motion subroutine number 0 0 - R/W Yes 0 3-34
D1869 Step address in the Ox motion subroutine at which an error 0 ) ) RIW No 0 )
occurs
Enabling a Y device when the Ox motion subroutine is ready
D1872 (High byte: K1; Low byte: Starting Y device address) 0 i i RIW No 0 i
Enabling a Y device when an M-code in the Ox motion
D1873 | subroutine is executed - - - R/W Yes 0 -
(High byte: K1; Low byte: Starting Y device address)
D1874 | Using an X device to reset the M-code 0 - - R/W No 0 -
D1875* Starting the X-axis manually (ZRN, MPG, JOG-, JOG+) - - - R/W Yes 0 -
D1896* Setting the parameters of the Y-axis - - - R/W Yes 0 3-40
Number of pulses it takes for the motor of the Y-axis to rotate
D1898 once (Low word)
. - - - - R/W Yes 2000 -
Number of pulses it takes for the motor of the Y-axis to rotate
D1899 .
once (High word)
Distance generated after the motor of the Y-axis rotate once
D1900 (Low word)
- - - - - R/W Yes 1000 -
Distance generated after the motor of the Y-axis rotate once
D1901 ;
(High word)
D1902 | Maximum speed (Vuax) at which the Y-axis rotates (Low word)
Maximum speed (Vmax) at which the Y-axis rotates (High - - - R/W Yes 500K -
D1903
word)
D1904 | Start-up speed (Vgias) at which the Y-axis rotates (Low word) i i i RIW Yes 0 i
D1905 | Start-up speed (Veias) at which the Y-axis rotates (High word)
D1906 | JOG speed (Vioc) at wh!ch the Y-ax!s rotates (Lc_)w word) i i i RIW Yes 5000 i
D1907 | JOG speed (Vioc) at which the Y-axis rotates (High word)
D1908 | Speed (Vgr) at whfch the Y-ax?s returns home (L(-)W word) i i i RIW Yes 50K i
D1909 | Speed (Vrr) at which the Y-axis returns home (High word)
Speed (Vcr) to which the speed of the Y-axis decreases when
D1910 -
the axis returns home (Low word) RIW Yes 1000
Speed (Vcr) to which the speed of the Y-axis decreases when
D1911 - .
the axis returns home (High word)
D1912 | Number of PGO pulses for the Y-axis - - - R/W Yes 0 -
D1913 | Supplementary pulses for the Y-axis - - - R/W Yes 0 -
D1914 | Home pos?t!on of the Y-ax!s (L(_)w word) i i i RIW Yes 0 i
D1915 | Home position of the Y-axis (High word)
D1916 | Time (Tacc) it takes for the Y-axis to accelerate - - - R/W Yes 500 -
D1917 | Time (Toec) it takes for the Y-axis to decelerate - - - R/W Yes 500 -
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device On |RUN STOP
D1918 Target position of the Y-axis (P (1)) (Low word) 0 - - R/W No 0 -
Pulse width for the Y-axis (Low word) 0 - - R/W No 0 -
D1919 Target position of the Y-axis (P (1)) (High word) 0 - - R/W No 0 -
Pulse width for the Y-axis (High word) 0 - - R/W No 0 -
D1920 | Speed at wh?ch the Y-ax?s rotates (V (1)) (Lc_)w word) 1000 i i RIW No 1000 i
D1921 | Speed at which the Y-axis rotates (V (1)) (High word)
D1922 Target position of the Y-axis (P (Il)) (Low word) 0 - - R/W No 0 -
Output period for the Y-axis (Low word) 0 - - R/W No 0 -
D1923 Target position of the Y-axis (P (II)) (High word) 0 - - R/W No 0 -
Output period for the Y-axis (High word) 0 - - R/W No 0 -
D1924 | Speed at wh?ch the Y-ax?s rotates (V (11)) (ng word) 2000 i i RIW No 2000 i
D1925 | Speed at which the Y-axis rotates (V (Il)) (High word)
D1926*| Y-axis: Operation command 0 - 0 R/W No 0 3-42
D1927*| Y-axis: Mode of operation 0 - - R/W No 0 3-42
D1928 | Present command position of the Y-axis (Pulse) (Low word) 0 i i RIW No 0 i
D1929 | Present command position of the Y-axis (Pulse) (High word)
D1930 | Present command speed of the Y-ax!s (PPS) (L?w word) 0 0 0 RIW No 0 i
D1931 | Present command speed of the Y-axis (PPS) (High word)
D1932 | Present command position of the Y-axis (Unit) (Low word) 0 i i RIW No 0 i
D1933 | Present command position of the Y-axis (Unit) (High word)
D1934 | Present command speed of the Y-ax!s (Un!t) (LQW word) 0 0 0 RIW No 0 i
D1935 | Present command speed of the Y-axis (Unit) (High word)
D1936*| State of the Y-axis 0 - - R No 0 3-43
D1937*| Y-axis error code 0 - - R No 0 3-39
D1938 | Electronic gear ratio of the Y-axis (Numerator) - - - R/W Yes 1 -
D1939 | Electronic gear ratio of the Y-axis (Denominator) - - - R/W Yes 1 -
Frequency of pulses generated by the manual pulse generator
D1940 ;
for the Y-axis (Low word) 0 0 RIW No 0
D1941 Frequency of pulses generated by the manual pulse generator
for the Y-axis (High word)
Number of pulses generated by the manual pulse generator
D1942 X
for the Y-axis (Low word) 0 RIW No 0
D1943 Number of pulses generated by the manual pulse generator
for the X-axis (High word)
D1944 | Response speed of the manual pulse generator for the Y-axis - - - R/W Yes 5 -
D1946 Electr!cal zero of the Y-ax?s (ng word) i i i RIW Yes 0 i
D1947 | Electrical zero of the Y-axis (High word)
D1955*| Starting the Y-axis manually (ZRN, MPG, JOG-, JOG+) - - - R/W Yes 4 -
D1976 | Setting the parameters of the Z-axis - - - R/W Yes 0 3-40
Number of pulses it takes for the motor of the Z-axis to rotate
D1978 once (Low word)
- - - - - R/W Yes 2000 -
Number of pulses it takes for the motor of the Z-axis to rotate
D1979 .
once (High word)
Distance generated after the motor of the Z-axis rotate once
D1980 (Low word)
. . - - - R/W Yes 1000 -
Distance generated after the motor of the Z-axis rotate once
D1981 -
(High word)
D1982 Max?mum speed (Vuax) at Wh.ICh the Z-ax.ls rotates (L.OW word) i i i RIW Yes 500K i
D1983 | Maximum speed (Vuax) at which the Z-axis rotates (High word)
D1984 | Start-up speed (Vgias) at which the Z-axis rotates (Low word) i i i RIW Yes 0 i
D1985 | Start-up speed (Vgias) at which the Z-axis rotates (High word)
D1986 | JOG speed (Vo) at Wh!Ch the Z-ax!s rotates (L(?w word) i i i RIW Yes 5000 i
D1987 | JOG speed (Vjoc) at which the Z-axis rotates (High word)
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device On | RUN STOP
D1988 | Speed (Vgr) at wh?ch the Z-ax?s returns home (Lc_>w word) i i i RIW Yes 50K i
D1989 | Speed (Vgr) at which the Z-axis returns home (High word)
Speed (Vcr) to which the speed of the Z-axis decreases when
D1990 -
the axis returns home (Low word) i i i RIW Yes 1000 i
Speed (Vcr) to which the speed of the Z-axis decreases when
D1991 - i
the axis returns home (High word)
D1992 | Number of PGO pulses for the Z-axis - - - R/W Yes 0 -
D1993 | Supplementary pulses for the Z-axis - - - R/W Yes 0 -
D1994 | Home posHt!on of the Z-ax!s (L(?W word) i i i RIW Yes 0 i
D1995 | Home position of the Z-axis (High word)
D1996 | Time (Tacc) it takes for the Z-axis to accelerate - - - R/W Yes 500 -
D1997 | Time (Toec) it takes for the Z-axis to decelerate - - - R/W Yes 500 -
D1998 Target position of the Z-axis (P (1)) (Low word) 0 - - R/W No 0 -
Pulse width for the Z-axis (Low word) 0 - - R/W No 0 -
D1999 Target position of the Z-axis (P (1)) (High word) 0 - - R/W No 0 -
Pulse width for the Z-axis (High word) 0 - - R/W No 0 -
D2000 | Speed at Wh!Ch the Z-ax!s rotates (V (1)) (L(?w word) 1000 i i RIW No 1000 i
D2001 | Speed at which the Z-axis rotates (V (1)) (High word)
D2002 Target position of the Z-axis (P (Il)) (Low word) 0 - - R/W No 0 -
Output period for the Z-axis (Low word) 0 - - R/W No 0 -
D2003 Target position of the Z-axis (P (1)) (High word) 0 - - R/W No 0 -
Output period for the Z-axis (High word) 0 - - R/W No 0 -
D2004 | Speed at Wh!Ch the Z-ax!s rotates (V (I1)) (ng word) 2000 i i RIW NoO oK i
D2005 | Speed at which the Z-axis rotates (V (l1)) (High word)
D2006 | Z-axis: Operation command 0 - 0 R/W No 0 3-42
D2007 | Z-axis: Mode of operation 0 - - R/W No 0 3-42
D2008 | Present command position of the Z-axis (Pulse) (Low word) 0 RIW No 0
D2009 | Present command position of the Z-axis (Pulse) (High word)
D2010 | Present command speed of the Z-ax?s (PPS) (Lc_>w word) 0 0 0 RIW NoO 0 i
D2011 | Present command speed of the Z-axis (PPS) (High word)
D2012 | Present command position of the Z-axis (Unit) (Low word) 0 i i RIW No 0 i
D2013 | Present command position of the Z-axis (Unit) (High word)
D2014 | Present command speed of the Z-ax?s (Unft) (L(?w word) 0 0 0 RIW NoO 0 i
D2015 | Present command speed of the Z-axis (Unit) (High word)
D2016 | State of the Z-axis 0 - - R No 0 3-43
D2017*| Z-axis error code 0 - - R No 0 3-39
D2018 | Electronic gear ratio of the Z-axis (Numerator) - - - R/W Yes 1 -
D2019 | Electronic gear ratio of the Z-axis (Denominator) - - R/W Yes 1 -
Frequency of pulses generated by the manual pulse generator
D2020 ;
for the Z-axis (Low word) 0 0 RIW No 0
D2021 Frequency of pulses generated by the manual pulse generator
for the Z-axis (High word)
Number of pulses generated by the manual pulse generator
D2022 :
for the Z-axis (Low word) 0 RIW NoO 0
D2023 Number of pulses generated by the manual pulse generator
for the Z-axis (High word)
D2024 | Response speed of the manual pulse generator for the Z-axis - - - R/W Yes 5 -
D2026 Electrfcal zero of the Z-ast (Lc_;w word) i i i RIW Yes 0 i
D2027 | Electrical zero of the Z-axis (High word)
D2029 Step address in the Oz m_otlon subroutine at which an error - - ) RIW Yes 0 )
occurs (reserved, not available presently)
D2056 | Setting the parameters of the A-axis - - - R/W Yes 0 3-40
Number of pulses it takes for the motor of the A-axis to rotate
D2058 once (Low word)
. . - - - R/W Yes 2000 -
Number of pulses it takes for the motor of the A-axis to rotate
D2059 .
once (High word)
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device On | RUN STOP

Distance generated after the motor of the A-axis rotate once
(Low word)

Distance generated after the motor of the A-axis rotate once
(High word)

D2062 | Maximum speed (Vuax) at which the A-axis rotates (Low word)

Maximum speed (Vwuax) at which the A-axis rotates (High - - - R/W Yes 500K | -
word)

D2064 | Start-up speed (Vgias) at which the A-axis rotates (Low word)
D2065 | Start-up speed (Veias) at which the A-axis rotates (High word)
D2066 | JOG speed (Vioc) at which the A-axis rotates (Low word)
D2067 | JOG speed (Vioc) at which the A-axis rotates (High word)
D2068 | Speed (Vrr) at which the A-axis returns home (Low word)
D2069 | Speed (Vgr) at which the A-axis returns home (High word)

Speed (Vcr) to which the speed of the A-axis decreases when
the axis returns home (Low word)

Speed (Vcr) to which the speed of the A-axis decreases when

D2060
- - - R/W Yes 1000 -

D2061

D2063

- - - R/W Yes 0 -

- - - R/W Yes 5000 -

- - - R/W Yes 50K -

D2070
- - - R/W Yes 1000 -

D2071 the axis returns home (High word)
D2072 | Number of PGO pulses for the A-axis - - - R/W Yes 0 -
D2073 | Supplementary pulses for the A-axis - - - R/W Yes 0 -
D2074 | Home position of the A-axis (Low word) - - - R/W Yes 0 -
D2075 | Home position of the A-axis (High word) - - - R/W Yes 0 -
D2076 | Time (Tacc) it takes for the A-axis to accelerate - - - R/W Yes 500 -
D2077 | Time (Tpec) it takes for the A-axis to decelerate - - - R/W Yes 500 -
D2078 Target position of the A-axis (P (1)) (Low word) 0 - - R/W No 0 -
Pulse width for the A-axis (Low word) 0 - - R/W No 0 -
D2079 Target position of the A-axis (P (1)) (High word) 0 - - R/W No 0 -
Pulse width for the A-axis (High word) 0 - - R/W No 0 -
D2080 | Speed at which the A-axis rotates (V (1)) (Low word) 1000 i i RIW No 1000 i

D2081 | Speed at which the A-axis rotates (V (1)) (High word)

D2082 Target position of the A-axis (P (I1)) (Low word) 0 - - R/W No 0 -
Output period for the A-axis (Low word) 0 - - R/W No 0 -

D2083 Target position of the A-axis (P (II)) (High word) 0 - - R/W No 0 -
Output period for the A-axis (High word) 0 - - R/W No 0 -

D2084 | Speed at thch the A-ax?s rotates (V (11)) (ng word) 2000 i i RIW No oK i

D2085 | Speed at which the A-axis rotates (V (I1)) (High word)

D2086 | A-axis: Operation command 0 - 0 R/W No 0 3-42

D2087 | A-axis: Mode of operation 0 - - R/W No 0 3-42

D2088 | Present command position of the A-axis (Pulse) (Low word) 0 RIW No 0

D2089 | Present command position of the A-axis (Pulse) (High word)

D2090 | Present command speed of the A-ax!s (PPS) (ng word) 0 0 0 RIW No 0 i

D2091 | Present command speed of the A-axis (PPS) (High word)

D2092 | Present command position of the A-axis (Unit) (Low word) 0 i i RIW No 0 i

D2093 | Present command position of the A-axis (Unit) (High word)

D2094 | Present command speed of the A-ax!s (Un!t) (L(.)W word) 0 0 0 RIW No 0 i

D2095 | Present command speed of the A-axis (Unit) (High word)

D2096 | State of the A-axis 0 - - R No 0 3-43

D2097*| A-axis error code 0 - - R No 0 3-39

D2098 | Electronic gear ratio of the A-axis (Numerator) - - - R/W Yes 1 -

D2099 | Electronic gear ratio of the A-axis (Denominator) - - - R/W Yes 1 -

D2100 Frequency c_>f pulses generated by the manual pulse generator 0 ) 0 RIW No 0 )
for the A-axis (Low word)

D2101 Frequency c_)f pu!ses generated by the manual pulse generator 0 _ 0 RIW No 0 )
for the A-axis (High word)

D2102 Number of pulses generated by the manual pulse generator 0 _ _ RIW No 0 )

for the A-axis (Low word)
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device On | RUN STOP

D2103 E)l:?;]l;e;?gxp;:l(s:izr??;:je;ted by the manual pulse generator 0 i i RIW No 0 i
D2104 | Response speed of the manual pulse generator for the A-axis - - - R/W Yes 5 -
D2136 | Setting the parameters of the B-axis - - - R/W Yes 0 3-40
D2138 gﬁégb(le_ro(;\:‘ \[/)VL(J)Irsde)s it takes for the motor of the B-axis to rotate - - ) RIW Yes 2000 )
D2139 grL]Jcne]b(?_'rig;‘] ?/CJ(L?S; it takes for the motor of the B-axis to rotate - - ) RIW Yes 2000 )
D2140 (Dl_izwrc\(/:;g)enerated after the motor of the B-axis rotate once - - i RIW Yes 1000 i
D2141 (Dd?éinvc\gr%t)anerated after the motor of the B-axis rotate once RIW Yes 1000
D2142 | Maximum speed (Vuax) at which the B-axis rotates (Low word) - - - R/W Yes 500K -
D2143 Cvﬂgr)g;num speed (Vwuax) at which the B-axis rotates (High - - ) RIW Yes 500K
D2144 | Start-up speed (Vgias) at which the B-axis rotates (Low word) - - - R/W Yes 0 -
D2145 | Start-up speed (Veias) at which the B-axis rotates (High word) R/W Yes 0

D2146 | JOG speed (Vioc) at which the B-axis rotates (Low word) - - - R/W Yes 5000 -
D2147 | JOG speed (Vioc) at which the B-axis rotates (High word) R/W Yes 5000
D2148 | Speed (Vgr) at which the B-axis returns home (Low word) - - - R/W Yes 50K -
D2149 | Speed (Vgr) at which the B-axis returns home (High word) - - - R/W Yes 50K -
D2150 'ﬁ]%e::)((ji é\r/gfdrtnosvmlﬁqlt?& \?vp\tlevt(e)(rjd())f the B-axis decreases when ) ) ) RIW Yes 1000 )
D2151 tShr‘)ee;?i s(\r/gsgrtnosmﬁqgm ;ﬁ?/ve:r (;))f the B-axis decreases when ) ) ) RIW Yes 1000 )
D2152 | Number of PGO pulses for the B-axis - - - R/W Yes 0 -
D2153 | Supplementary pulses for the B-axis - - - R/W Yes 0 -
D2154 | Home position of the B-axis (Low word) - - - R/W Yes 0 -
D2155 | Home position of the B-axis (High word) - - - R/W Yes 0 -
D2156 | Time (Tacc) it takes for the B-axis to accelerate - - - R/W Yes 500 -
D2157 | Time (Tpec) it takes for the B-axis to decelerate - - - R/W Yes 500 -
D2158 | Target position of the B-axis (P (1)) (Low word) 0 - - R/W No 0 -
D2159 | Target position of the B-axis (P (1)) (High word) 0 - - R/W No 0 -
D2160 | Speed at which the B-axis rotates (V (1)) (Low word) 1000 | - - R/W No 1000 -
D2161 | Speed at which the B-axis rotates (V (1)) (High word) 1000 - - R/W No 1000 -
D2162 | Target position of the B-axis (P (I1)) (Low word) 0 - - R/W No 0 -
D2163 | Target position of the B-axis (P (l1)) (High word) 0 - - R/W No 0 -
D2164 | Speed at which the B-axis rotates (V (Il)) (Low word) 2000 - - R/W No 2K -
D2165 | Speed at which the B-axis rotates (V (II)) (High word) 2000 - - R/W No 2K -
D2166 | B-axis: Operation command 0 - 0 R/W No 0 3-42
D2167 | B-axis: Mode of operation 0 - - R/W No 0 3-42
D2168 | Present command position of the B-axis (Pulse) (Low word) 0 - - R/W No 0 -
D2169 | Present command position of the B-axis (Pulse) (High word) 0 - - R/W No 0 -
D2170 | Present command speed of the B-axis (PPS) (Low word) 0 0 0 R/W No 0 -
D2171 | Present command speed of the B-axis (PPS) (High word) 0 0 0 R/W No 0 -
D2172 | Present command position of the B-axis (Unit) (Low word) 0 - - R/W No 0 -
D2173 | Present command position of the B-axis (Unit) (High word) 0 - - R/W No 0 -
D2174 | Present command speed of the B-axis (Unit) (Low word) 0 0 0 R/W No 0 -
D2175 | Present command speed of the B-axis (Unit) (High word) 0 0 0 R/W No 0 -
D2176 | State of the B-axis 0 - - R No 0 3-43
D2177 | B-axis error code 0 - R No 0 3-39
D2178 | Electronic gear ratio of the B-axis (Numerator) - - - R/W Yes 1 -
D2179 | Electronic gear ratio of the B-axis (Denominator) - - - R/W Yes 1 -
D2180 Forretqhtéeg?gxci); ?tjcl)s\,l(vaivgtrag)erated by the manual pulse generator 0 ) 0 RIW No 0 )
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Special Off |STOP| RUN
D Function 3 3 8 |Attribute|Latching|Default/Page
device On | RUN STOP

Frequency of pulses generated by the manual pulse generator

D2181 | for the B-axis (High word) 0 i 0 RIW No 0 )

D2182 Number of pulses generated by the manual pulse generator 0 i i RIW No 0 )
for the B-axis (Low word)

D2183 Number of pulse.s generated by the manual pulse generator 0 ) ) RIW No 0 )
for the B-axis (High word)

D2184 | Response speed of the manual pulse generator for the B-axis - - - R/W Yes 5 -

D2216 | Setting the parameters of the C-axis - - - R/W Yes 0 3-40

D2218 Number of pulses it takes for the motor of the C-axis to rotate - - i RIW Yes 2000 )

once (Low word)

D221g | Number of pulses it takes for the motor of the C-axis to rotate - - ) RIW Yes 2000 | -
once (High word)

Distance generated after the motor of the C-axis rotate once - -

D2220 (Low word) - R/W Yes 1000 -
D2221 a?é?]nv(\:gr%()enerated after the motor of the C-axis rotate once - - _ RIW Yes 1000 )
D2222 | Maximum speed (Vmax) at which the C-axis rotates (Low word) - - - R/W Yes 500K -
D2223 Vh\//l(&)lr):]il;num speed (Vmax) at which the C-axis rotates (High - - i RIW Yes 500K )
D2224 | Start-up speed (Vgias) at which the C-axis rotates (Low word) - - - R/W Yes 0 -
D2225 | Start-up speed (Vgias) at which the C-axis rotates (High word) - - - R/W Yes 0 -
D2226 | JOG speed (Vioc) at which the C-axis rotates (Low word) - - - R/W Yes 5000 -
D2227 | JOG speed (Vjoc) at which the C-axis rotates (High word) - - - R/W Yes 5000 -
D2228 | Speed (Vrr) at which the C-axis returns home (Low word) - - - R/W Yes 50K -
D2229 | Speed (Vrr) at which the C-axis returns home (High word) - - - R/W Yes 50K -
D2230 tshzeae:ji S(\I{eCFLzrtr‘IOSWhr(])II’?]hetFLeO\?Vp\?Vf)?d?f the C-axis decreases when i i i RIW Yes 1000 )
D2231 t?]%eae)tjli sF\r/gFJr;Osvmlr%Zt?:i ;r;‘)(\ehclec()jr Oc|>)f the C-axis decreases when i i i RIW Yes 1000 )
D2232 | Number of PGO pulses for the C-axis - - - R/W Yes 0 -
D2233 | Supplementary pulses for the C-axis - - - R/W Yes 0 -
D2234 | Home position of the C-axis (Low word) - - - R/W Yes 0 -
D2235 | Home position of the C-axis (High word) - - - R/W Yes 0 -
D2236 | Time (Tacc) it takes for the C-axis to accelerate - - - R/W Yes 500 -
D2237 | Time (Tpec) it takes for the C-axis to decelerate - - - R/W Yes 500 -
D2238 | Target position of the C-axis (P (1)) (Low word) 0 - - R/W No 0 -
D2239 | Target position of the C-axis (P (1)) (High word) 0 - - R/W No 0 -
D2240 | Speed at which the C-axis rotates (V (1)) (Low word) 1000 - - R/W No 1000 -
D2241 | Speed at which the C-axis rotates (V (1)) (High word) 1000 - - R/W No 1000 -
D2242 | Target position of the C-axis (P (I1)) (Low word) 0 - - R/W No 0 -
D2243 | Target position of the C-axis (P (Il)) (High word) 0 - - R/W No 0 -
D2244 | Speed at which the C-axis rotates (V (1)) (Low word) 2000 - - R/W No 2K -
D2245 | Speed at which the C-axis rotates (V (1)) (High word) 2000 - - R/W No 2K -
D2246 | C-axis: Operation command 0 - 0 R/W No 0 -
D2247 | C-axis: Mode of operation 0 - - R/W No 0 3-42
D2248 | Present command position of the C-axis (Pulse) (Low word) 0 - - R/W No 0 -
D2249 | Present command position of the C-axis (Pulse) (High word) 0 - - R/W No 0 -
D2250 | Present command speed of the C-axis (PPS) (Low word) 0 0 0 R/W No 0 -
D2251 | Present command speed of the C-axis (PPS) (High word) 0 0 0 R/W No 0 -
D2252 | Present command position of the C-axis (Unit) (Low word) 0 - - R/W No 0 -
D2253 | Present command position of the C-axis (Unit) (High word) 0 - - R/W No 0 -
D2254 | Present command speed of the C-axis (Unit) (Low word) 0 0 0 R/W No 0 -
D2255 | Present command speed of the C-axis (Unit) (High word) 0 0 0 R/W No 0 -
D2256 | State of the C-axis 0 - - R No 0 3-43
D2257 | C-axis error code 0 R No 0 3-39
D2258 | Electronic gear ratio of the C-axis (Numerator) - - - R/W Yes 1 -
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Special Off |STOP| RUN
D Function 4 4 4 |Attribute|Latching Default|Page

device On | RUN STOP

D2259 | Electronic gear ratio of the C-axis (Denominator) - - - R/W Yes 1 -

D2260 Frequency Qf pulses generated by the manual pulse generator 0 ) 0 RIW No 0 )
for the C-axis (Low word)

D2261 Frequency c_)f pul_ses generated by the manual pulse generator 0 ) 0 RIW No 0 )
for the C-axis (High word)

D2262 Number of pulses generated by the manual pulse generator 0 ) ) RIW No 0 )
for the C-axis (Low word)

D2263 Number of pulse_s generated by the manual pulse generator 0 ) ) RIW No 0 )
for the C-axis (High word)

D2264 | Response speed of the manual pulse generator for the C-axis - - - R/W Yes 5 -
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3.11 Functions of Special Auxiliary Relays and Special Data Registers

1.
Operation
flags
M1000~M1003
2.
3.
4,
1.
Watchdog
timer
2.
D1000
3.
4.
3-30

MZ1000: If the DVP-10PM series motion controller runs, M1000 will be a
normally-open contact (Form A contact). When the DVP-10PM series motion
controller runs, M1000 is ON.
M1000
}—{ The DVP-10PM series motion
controlleris running.

Ifthe DVP-10PM series motion \A

controller runs, M1000 will be .

anormally-open contact. YOisON.
M1001: If the DVP-10PM series motion controller runs, M1001 will be a
normally-closed contact (Form B contact). When the DVP-10PM series motion
controller runs, M1001 is OFF.
M1002: A positive-going pulse is generated at the time when the DVP-10PM series
motion controller runs. The width of the pulse is equal to the scan cycle. If users
want to initialize the DVP-10PM series motion controller, they can use the contact.
M1003: A negative-going pulse is generated at the time when the DVP-10PM
series motion controller runs. The width of the pulse is equal to the scan cycle.

The DVP-10PM series
motion controller runs. |

M1000

M1001

M1002 —| —|

M1003 | |

—»| j¢&—— Scan cycle

The watchdog timer is used to monitor a scan cycle. If the scan cycle is greater than
the watchdog timer value, the ERROR LED indicator on the DVP-10PM series
motion controller will be turned ON, and all the output devices will be turned OFF.
The watchdog timer is initailly set to 200. If the program is long, or the operation is
complex, users can change the watchdog timer value by means of the instruction
MOV. In the example below, the watchdog timer value is changed to 300.

M1002
0| MOV | K300 | D1000

Initial pulse

The maximum value which can be stored in the watchdog timer is 32,767.
However, the larger the watchdog timer value is, the more time it takes to detect
any operation error. As a result, if there is no complex operation resulting in a scan
cycle longer than 200 milliseconds, it is suggested that the watchdog timer value
should be less than 200.

If an opration is complex, the scan cycle may be long. Users can check whether the
scan cycle is greater than the value stored in D1000 by monitoring D1010~D1012.
If the scan cycle is greater than the value stored in D1000, the users can change
the value in D1000.
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1. Users can set the time it takes for the input terminals X0~X7 to respond by setting
D1020. The value in D1020 must be in the range of 0 to 20. (Unit: ms)

Inputf ilter | 2. If the DVP-10PM series motion controller is turned form OFF to ON, the value in S

D1020 will automatically become 10.

Terminal Responsetime
0

D1020 X0 » Oms —o0
1

» 1ms —O

| D1020 isset. ThevalueinD1020is 10.

|

|

I T

I

|

: L 10 / Re i i
generating aninput

X7 »>10ms Q< O

1
15
»|15ms O The state is memorized.

3. If the program below is executed, the time is takes for the input terminals X0~X7 to
respond will be 0 milliseconds. Owing to the fact that the input terminals are
connected to resistor-capacitor circuits in series, the shortest time it takes for the
input terminals to respond is 50 microseconds.

M1000
|—H— MOV KO D1020

Normally-open contact

4. If high-spedd counters and interrupts are used in a program, the value in D1020
does not have any effect.
The communication ports with which a DVP-10PM series motion controller is equipped
Communication are COM1 (RS-232 port) and COM2 (RS-485 port). They support Modbus ASCII/RTU.
port The maximum speed available is 115,200 bps. COM3 (RS-232/RS-485
communication card) supports Modbus ASCIIl. The maximum speed available is
M1120, M1136, 38,400 bps. COM1, COM2, and COM3 can be used simultaneously.

M1138, M1139, COM1 COM1 can only be used as a slave station. It supports ASCII/RTU,

M1143, D1036, and the adjustment of a communication speed. The maximum speed
D1109, and available is 115,200 bps. It supports the modification of the number of
D1120 data bits.

COM2 COM2 can be used as a master station or a slave station. It supports
ASCII/RTU, and the adjustment of a communication speed. The
maximum speed available is 115,200 bps. It supports the modification
of the number of data bits.

COM3 COMa3 can only be used as a slave station. It supports the ASCII
communication format 7, E, 1 (7 data bits, even parity bit, 1 stop bit),
and the adjustment of a communication speed. The maximum speed
available is 38,400 bps. COM2 and COM3 can not be used as slave
stations simultaneously.
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© Setting a communication format:
COM1 1. D1036 is used to set a communication format. Bit 8~bit 15 in
D1036 do not support the setting of a communicaiton format.
2. M1138: The setting of the communication through COM1 is
retained.

3. M1139: Selecting an ASCII mode or an RTU mode

3-32

COM2 1. D11120 is used to set a communication format.
2. M1120: The setting of the communication through COM2 is
retained.
3. M1143: Selecting an ASCII mode or an RTU mode
COM3 1. D1109 is used to set a communication format. Bit O~bit 3 and Bit
8~bit 15 in D1036 do not support the setting of a communicaiton
format.
2. M1136: The setting of the communication through COM3 is
retained.
Communication format:
Contents 0 1
b0 Data length b0=0: 7 b0=1: 8
b1 b2, b1=00 None
b2 Parity bit b2, b1=01 Odd
b2, b1=11 Even
b3 Stop bit b3=0: 1 bit b3=1: 2 bits
b7~b4=0001 | (H1) 110 bps
b7~b4=0010 | (H2) 150 bps
b7~b4=0011 | (H3) 300 bps
b7~b4=0100 | (H4) 600 bps
b7~b4=0101 | (H5) 1,200 bps
b7-ps | D7704=0110 | (H6) 2,400 bps
b7~b4=0111 | (H7) 4,800 bps
b7~b4=1000 | (H8) 9,600 bps
b7~b4=1001 | (H9) 19,200 bps
b7~b4=1010 | (HA) 38,400 bps
b7~b4=1011 | (HB) 57,600 bps
b7~b4=1100 | (HC) |: [115,200 |bps
b8 Start character b8=0: None b8=1: D1124
b9 First terminator b9=0: None b9=1: D1125
b10 Second terminator b10=0: None b10=1: D1126
b15~b11 | Undefined
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Example 1: Modifying the communication format of COM2

If users want to modify the communication format of COM2 on a DVP-10PM series
motion controller, they have to add the program shown below to the top of the
program in the DVP-10PM series motion controller. After the STOP/RUN switch on
the DVP-10PM series motion controller is turned from the STOP position to the
RUN position, the state of M1120 will be detected during the first scan cycle. If
M1120 is ON, the setting of COM2 will be changed in accordance with the value in
D1120.

The communication format of COM2 is changed to the ASCII format 9600, 7, E 1
(9,600bps, 7 data bits, even parity bit, 1 stop bit).

M1002
| MOV H86 | D1120

SET M1120

Notes:

1. If COM2 on a DVP-10PM series motion controller is used as a slave station, no
communication instruction can exist in the program in the DVP-10PM series
motion controller.

2. If the STOP/RUN switch on a DVP-10PM series motion controller is turned from
the RUN position to the STOP position after the communication format of COM2
is modified, the new communication format of COM2 will not be changed.

3. If users disconnect a DVP-10PM series motion controller and then power it up
after they modify the communication format of COM2, the new communication
format of COM2 will be restored to its factory setting.

Example 2: Modifying the communication format of COM1

If users want to modify the communication format of COM1 on a DVP-10PM series

motion controller, they have to add the program shown below to the top of the

program in the DVP-10PM series motion controller. After the STOP/RUN switch on
the DVP-10PM series motion controller is turned from the STOP position to the

RUN position, the state of M1138 will be detected during the first scan cycle. If

M1138 is ON, the setting of COM1 will be changed in accordance with the value in

D1036.

The communication format of COM1 is changed to the ASCII format 9600, 7, E 1

(9,600bps, 7 data bits, even parity bit, 1 stop bit).

M1002
| MOV H86 | D1036

SET M1138

Notes:

1. If the STOP/RUN switch on a DVP-10PM series motion controller is turned from
the RUN position to the STOP position after the communication format of COM1
is modified, the new communication format of COM1 will not be changed.

2. If users disconnect a DVP-10PM series motion controller and then power it up
after they modify the communication format of COM1, the new communication
format of COML1 will be restored to its factory setting.

Example 3: Modifying the communication format of COM3

The communication format of COM3 is 7, E 1 (7 data bits, even parity bit, 1 stop

bit). If users want to change the communication speed of COM3 on a DVP-10PM

series motion controller to 38,400 bps, they have to add the program shown below
to the top of the program in the DVP-10PM series motion controller. After the

STOP/RUN switch on the DVP-10PM series motion controller is turned from the

STOP position to the RUN position, the state of M1136 will be detected during the
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first scan cycle. If M1136 is ON, the setting of COM3 will be changed in accordance
with the value in D1109.

The communication speed of COM3 is changed to 38,400 bps.
M1002
} MOV | HAO | D1109

SET M1136

Example 4: Using COM1/COM2 in an RTU mode
COML1: (9,600, 8, E, 1, RTU)

M1002

— | MOV H87 | D1036
SET | mM1138
SET | M1139

COM2: (9,600, 8, E, 1, RTU)

M1002
— | MOV H87 | D1120

SET M1120

SET M1143

If an RS-485 port on a DVP-10PM series motion controller functions as a slave station,
Communication| users can set a communication timeout. The value in D1038 is in the range of 0 to

timeout 3,000 (0 to 30 seconds). The unit used is 10 milliseconds. If the value in D1038 is not
in the range of 0 to 3,000, the value in D1038 will become 0. The value in D1038 must
D1038 be less than the value in D1000.

1. If M1039 is ON, the time it takes for the program to be scanned will depend on the

Fixed scan value in D1039. If the execution of a program is complete, the program will not be
time scanned again until the fixed scan time set elapses. If the value in D1039 is less

than the time it takes for a program to be scanned, the time it takes for a program to

M1039 and D1039  be scanned, will be given priority.

M1000
} M1039) Fixedscantime

Normally-open
contact MOV P K20 D1039 | The fixed scantime is 20 milliseconds.

2. The values stored in D1010~D1012 include the value stored in D1039.

‘ Users can specify an Ox motion subroutine by setting D1868. The steps of setting
Setting an OX' | D1868 are as follows.

mononnuﬁféfutme 1. The users have to set bit 14 in D1868 to 1, set bit 15 in D1868 to 1, or set bit 14 and

bit 15 in D1868 to 1. Besides, the users have to write K99 (H63) into bit O~bit 13 in
M1074 and D186g  D1868, thatis, the Ox motipn subroutine number specified is Ox99. To sum up, the
users have to write H8063 into D1868.

2. After M1074 is set to ON, the Ox motion subroutine specified by D1868 will be
executed.
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The program is shown below.
X0
— | MOVP | H8063 | D1868

SET M1074

.
.
.

In the main program 0100, X0 starts the motion subroutine Ox99.
There are six high-speed counters.

H 19 h-s peed Number Counter HiSE BT COLIL AL rEe);teetrt?r?gly External input
Countlng number Device Setting value terminal terminal
M1200 and C200 1 C200 | Kim1200 | O: U/D* X10/M1203 | X0, X1, and S/S
M1204 and C204 1: P/D*
M1208 and C208 2 C204 | K1M1204 | 2:A/B* (One X11/M1207 | X2, X3, and S/S
M1212 and C212 }'rg‘suffcy of
M1216 and C216 3 C208 | K1M1208 AB phace X12/M1211 | X4, X5, and S/S
M1220 and C220 4 C212 | KiM1212 | _ 'MPUts) X13/M1215 | X6, X7, and S/S
3: 4A/B (Four
times the X104+, X10-, X11+,
5 C216 | KIM1216 | froqiioncy of X0M1219 | 2ol
A/B-phase X12+, X12-, X13+
6 C220 | KIM1220 | inpyts) XUM1223 | 2 2

*1. U/D: Counting up/Counting down; P/D: Pulse/Direction; A/B: A phase/B phase

*2. The input terminals of the first counter~the fourth counter are transistors whose collectors
are open collectors. The input terminals of the fifth counter~the sixth counter are differential
input terminals.

The steps of setting the second counter are as follows.
1. Write K2 into K1M1204.
2. Enable C204.
The program for step 1 and step 2 is shown below.
X0
— | MOVP | K2 | K1M1204

DCNT C204 K10

.
.
.

3. If users want to clear the present counter value by means of an external signal, they
have to write HA into K1M1024.

M1027 | M1026 | M1025 | M1204

1 0 1 0

4. C204 is enabled. If X11 is ON, the present value of C204 will become zero.
The program for step 3 and step 4 is shown below.

X0

— | MOVP [ HA | K1M1204

DCNT C204 K10
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There are six high-speed timers.

H ig h-s peed Number Counter Mode of measuring time External Storage
timi ng Device Setting value signal device
1 2 K1iM12 X1 201
M1200 and C201 200 00 Bit3 Bit2 Bitl Bit0 0 c20
M1204 and C205 Enabling Selecting
M1208 and C209 2 C204 | KiM1204 | X gtimer_ X a mode X11 C205
M1212 and C213 Bit2: Enabllng a timer
3 C208 | K1M1208 Bit0: (1) 0: General mode (The interval X12 €209
M1216 and C217 -
between the rising edge of a
M1220 and C221 4 C212 | K1M1212 pulse and the falling edge of the X13 C213
pulse is measured.)
5 C216 | K1M1216 (2) 1: Cyclic mode (The interval X0 c217
between the rising edge of a
6 C220 | K1IM1220 pulse and the rising edge of the X1 c221
next pulse is measured.)

Example 1: Using the third timer in a general mode

1. Users have to select the general mode, and enable the timer, that is, they have to
write K4 into K1IM1208.

2. C208 is enabled. The interval between the rising edge of a pulse received through
X12 and the falling edge of the pulse is measured. The interval is written into C209.
(Unit: 0.01 microseconds)

o I I S B

f—» > t

™~

General mode

Unit: 0.01 us
The program is shown below.
X0
— | MOVP | K4 | K1M1208

DCNT C208 K10

Example 2: Using the third timer in a cyclic mode
1. Users have to write K5 into K1M1208.

2. C208 is enabled. The interval between the rising edge of a pulse received through
X12 and the rising edge of the next pulse is measured. The interval is written into
C209. (Unit: 0.01 microseconds)

S I A

Cyclic mode
Unit: 0.01 ps
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Detecting

expansion

D1140, D1142,
and D1143

Latching
device range

D1200~D1211

Turning the X

devices ON/OFF

M1304

Real-time

clock

D1313~D1319

The program is shown below.
X0
— | MOVP | K5

K1M1208

DCNT C208 K10

The cyclic mode is used to measure a frequency.
1. D1140: Number of right-side modules (AD, DA, XA, PT, TC, RT, HC, PU) (8

right-side modules at most)

. D1142: Number of X devices in a digital module
. D1143: Number of Y devices in a digital module

. Users can set latching device ranges. The devices in the range of a starting latching

device address and a terminal latching device address are latching devices.

. Please refer to section 3.1 for more information.

If M1304 in a DVP-10PM series motion controller is ON, the X devices in the
DVP-10PM series motion controller can be turned ON/OFF by means of PMSoft.

1. Special data registers which are related to the real-time clock in a DVP-10PM

series motion controller

Device Name Function

D1313 Second 0~59

D1314 Minute 0~59

D1315 Hour 0~23

D1316 Day 1~-31

D1317 Month 1~-12

D1318 Week 1~-7

D1319 Year 0~99 (A.D.)

. If the value of the second in the real-time clock in a DVP-10PM series motion

controller is incorrect, it will become 0. If the value of the minute in the real-time
clock in a DVP-10PM series motion controller is incorrect, it will become 0. If the
value of the hour in the real-time clock in a DVP-10PM series motion controller is
incorrect, it will become 0. If the value of the day in the real-time clock in a
DVP-10PM series motion controller is incorrect, it will become 1. If the value of the
month in the real-time clock in a DVP-10PM series motion controller is incorrect, it
will become 1. If the value of the week in the real-time clock in a DVP-10PM series
motion controller is incorrect, it will become 1. If the value of the year in the
real-time clock in a DVP-10PM series motion controller is incorrect, it will become 0.

. The real-time clock in a DVP-10PM series motion controller is a latching device. If it

is disconnected and then powered up, it will continue measuring time. It is
suggested that users should calibrate the real-time clock in a DVP-10PM series
motion controller after it is powered up.
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motion controller:

. If a DVP-10PM series motion controller is connected to special /0O modules, the
IDs of the special I/O modules will be stored in D1320~D1327.
. ID’s of the special I/O modules which can be connected to a DVP-10PM series

ID ID
'O module (Hexadecimal value) /G module (Hexadecimal value)
DVPO0O4AD-H2 H'6400 DVP0O1PU-H2 H'6110
DVP04DA-H2 H'6401 DVPO4PT-H2 H'6402
DVP0O4TC-H2 H'6403 DVPO6XA-H2 H'6604
DVP-PM H'6260 DVPO1HC-H2 H'6120

1. D1400 is an interrupt register. If users set a bit in D1400 to ON, an interrupt will be
enabled.

Bit# Interrupt Interrupt number
0 Time interrupt 10
1 External terminal STARTO/X0 11
2 External terminal STOP0/X1 12
3 External terminal START1/X2 13
4 External terminal STOP1/X3 14
5 External terminal X4 15
6 External terminal X5 16
7 External terminal X6 17
8 External terminal X7 18

2. If an interrupt enabled is a time interrupt, users can write the cycle of the interrupt
into D1401.
3. There are two types of interrupts.

B External interrupt: If an interrupt is triggered by the rising edge/falling edge of a
pulse received through an external terminal, the execution of the present
program will stop, and the interrupt will be executed. After an interrupt is
executed, the program which is executed before the interrupt is triggered will be
executed.

B Time interrupt: The execution of the present program stops at regular intervals.
Whenever the execution of the present program stops, an interrupt is executed.

€ If users want to clear the M-code in D1703, they have to set M1744 to ON. If M1744
is set to ON, the value in D1703 will be cleared, and M1794 will be reset.

€ If an M code in an Ox motion subroutine is executed, M1794 will be ON. The
M-code which is executed is stored in D1703.

1. Every motion axis uses a ready flag. The X-axis uses M1792, the Y-axis uses
M1872, the Z-axis uses M2032, the A-axis uses M2112, the B-axis uses M2192,
and the C-axis uses M2272. Users can use the ready flags to judge whether the
axes operate.

2. Description of the ready flag for the X-axis: Before the X-axis operates, M1792 is
ON. When the X-axis operates, M1792 is OFF. After the first axis finishes
operating, M1792 is ON.
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1. If errors occur in the X-axis, the Y-axis, the Z-axis, the A-axis, the B-axis, and the
Clearing the C-axis, M1793, M1873, M2033, M2113, M2193, and M2273 will be ON, and the
motion error error messages which appear will be stored in D1857, D1937, D2017, D2097,
D2177, and D2257.

M1793 and D1857 2. If users want to eliminate the error occuring in an axis, they have to clear the error
M1873 and D1937  code in the special data register corresponding to the axis, and reset the special
M2033 and D2017 auxiliary relay corresponding to the axis.

M2113 and D2097
M2193 and D2177
M2273 and D2257

, If users want to turn an input terminal into a Form A contact, they have to set the bit

Setting the ) corresponding to the input terminal to OFF. If the users want to furn an input terminal

polarities of | into a Form B contact, they have to set the bit corresponding to the input terminal to
the input ON.

terminals Bit# Polarity Bit# Polarity
D1799 0 X0 (DOGO) 8 X10 (MPGA)
1 X1 (PGO) 9 X11 (MPGB)
2 X2 (DOG1) 10 X12 (DOG4)
3 X3 (PG1) 11 X13 (DOGS5)
4 X4 (DOG2) 12 !
5 X5 (PG2) 13 5
6 X6 (DOG3) 14 !
7 X7 (PG3) 15 H
Reading the If_a_bit in D18_00 is ON, the input terminal correspo_nding to the_ bit receives a s_ignal. If a
bit in D1800 is OFF, the input terminal corresponding to the bit does not receive a
states of the .
input terminals S|gpal. .
Bit# State Bit# State
D1800 0 X0 (DOGO) 8 X10 (MPGA)
1 X1 (PGO) 9 X11 (MPGB)
2 X2 (DOG1) 10 X12 (DOG4)
3 X3 (PG1) 11 X13 (DOGS5)
4 X4 (DOG2) 12 !
5 X5 (PG2) 13 5
6 X6 (DOG3) 14 !
7 X7 (PG3) 15 H
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. . 1. Users can set a filter coefficient for the input terminals X0~X7 by setting the low
Setting a filter byte in SR806.

coefficientfor | 5 ysers can set a filter coefficient for the input terminals X10+, X10-, X11+, and X11-

tthe i_”pLIJt by setting the low byte in SR806.
erminals
3. Filter coefficeint= M(kHz); N=1~19

D1806 2N
N kHz N kHz
1 2656.25 11 2.593994
2 1328.125 12 1.296997
3 664.0625 13 0.648499
4 332.0313 14 0.324249
5 166.0156 15 0.162125
6 83.00781 16 0.081062
7 41.50391 17 0.040531
8 20.75195 18 0.020266
9 10.37598 19 0.010133
10 5.187988

4. If the value in D1806 is 0, no signals will be filtered.
5. If the value in D1806 is HOOOA, the filter coefficient for X0~X7 and
= 85000 =5.187988

MPGO0/1 21 (KHz), and the signals whose frequencies are higher
than 5.187988 kHz will be removed.
1. If an error occurs in 0100, M1953 will be ON, the error code corresponding to the
error will be stored in D1802, and the step address at which the error occurs will be
0100 error stored in D1803.
2. Please refer to appendix A in chapter 9 for more information about error codes.

M1953, D1802,
and D1803

Setting the

D1816 is for the X-axis, D1896 is for the Y-axis, D1976 is for the Z-axis, D2056 is for
the A-axis, D2136 is for the B-axis, and D2216 is for the C-axis.

param ete_rs Bit# Parameter of the axis Bit# Parameter of the axis
of the axis 0 it 8 |Direction in which the axis returns home ™
D1816, D1896, 1 n 9 |Mode of returning home™
D1976, D2056, 2 o 10 'Mode of triggering the return to home™
D2136, and 3 Ratio 11 |Direction in which the motor rotates™
D2216 4 12 | Relative/Absolute coordinates
5 Output type*s 13 Mode of tr_igge&ing the calculation of the
target position
6* PWM mode™ 14 [Curve™
7 15
*. Only DVP-10PM series motion controllers support this function.
*1.
bl b0 Unit Motor unit |Compound unit| Mechanical unit
0 | 0 |Motor unit pulse pum
0 | 1 |Mechanical unit Position pulse mdeg
110 Compound unit pulse 10" inche; .
1|1 pulse/second centimeter/minute
Speed pulse/second degreels(/)minute
pulse/second inch/minute
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*2: *3:
b3 b2 Ratio b5 b4 Description
0 0 10° 0 0 Posmve—gomg _
pulse+Negative-going pulse
0 1 10" 0 1 Pulse+Direction
1 0 10° 1 0 A/B-phase pulse (two
1 1 10° 1 1 phases and two inputs)
*4.
Bit# Description

Bit 6=1: Enabling a PWM mode

(1) If positive JOG motion is started, YO~Y3 will execute PWM.

6 (2) If single-speed motion is started, YO~Y3 will send single-phase pulses.

(3) Pulse width: D1838, D1918, D1998, and D2078

(4) Output period: D1842, D1922, D2002, and D2082

Bit 8=0: The value indicating the present command position of the axis decreases
progressively.

Bit 8=1: The value indicating the present command position of the axis increases
progressively.

9 | Bit 9=0: Normal mode ; bit 9=1: Overwrite mode

Bit 10=0: The return to home is triggered by a transition in DOG’s signal from high
to low.

Bit 10=1: The return to home is triggered by a transition in DOG's signal from low
to high.

Bit 11=0: When the motor rotates clockwise, the value indicating the present
command position of the axis increases.

Bit 11=1: When the motor rotates clockwise, the value indicating the present
command position of the axis decreases.

Bit 12=0: Absolute coordinates

Bit 12=1: Relative coordinates

Bit 13=0: The calculation of the target position of the axis is triggered by a
transition in DOG's signal from low to high.

Bit 13=1: The calculation of the target position of the axis is triggered by a
transition in DOG'’s signal from high to low.

(The setting of bit 13 is applicable to the insertion of single-speed motion, and the
insertion of two-speed motion.)

Bit 14=0: Trapezoid curve
Bit 14=1: S curve

10

11

12

13

14
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: D1846 is for the X-axis, D1926 is for the Y-axis, D2006 is for the Z-axis, D2086 is for
Operation | the A-axis, D2166 is for the B-axis, and D2246 is for the C-axis.

command Bit# Operation command Bit# Operation command
0 The motion of the axis specified is 8 A mode of single-speed motion is
D1846, D1926, stopped by software. activated.
D2006, D2086, 1 The motion of the axis specified is 9 A mode of inserting single-speed
D2166, and started by software. motion is activated.
D2246 2 The axis specified operates in a 10 A mode of two-speed motion is
JOG+ mode. activated.
3 The axis specified operates in a 11 A mode of inserting two-speed
JOG- mode. motion is activated.
0: The execution of the Ox motion
4 A mode of variable motion is 12 subroutine set stops.
activated. 1: The execution of the Ox motion
subroutine set starts.
5 A manual pulse generator is 13 )
operated.
A mode of triggering the return to
6 . . 14 _
home is activated.
7 - 15 -

D1847 is for the X-axis, D1927 is for the Y-axis, D2007 is for the Z-axis, D2087 is for
Mode of the A-axis, D2167 is for the B-axis, and D2247 is for the C-axis.
ope ration Bit# Mode of operation Bit# Mode of operation

0 - 8 -

D1847, D1927,

D2007, D2087, 1 - 9 -
Bg;g; and 2 Mode of sending a CLR signal 10 -
3 Setting the CLR output to ON/OFF 11 -
Setting the polarity of the CLR
4 12
output
5 - 13 -
Limitation on the present position of -
6 the slave axis controlled by the 14
manual pulse generator used
Mode of stopping the motor used Restoring the DVP-10PM series
when the motor used comes into motion controller to the factory

contact with a positive limit (2

switch/negative limit switch

settings

3-42 DVP-10PM Application Manual



3 Devices

Bit# Description

Bit 2=0: After the axis specified returns home, the CLR output will send a 130
millisecond signal to the servo drive used, and the present position of the

2 servo drive which is stored in a register in the servo drive will be cleared.

Bit 2=1: The CLR output functions as a general output. Its state is controlled by bit 3.
3 Bit 3=0: The CLR output is OFF.

Bit 3=1: The CLR output is ON.
4 Bit 4=0: The CLR output is a Form A contact.

Bit 4=1: The CLR output is a Form B contact.

Bit 6=0: There is no limitation on the present position of the slave axis controlled by
the manual pulse generator used

Bit 6=1: The present position of the slave axis controlled by the manual pulse
6 generator used has to be in the range of the P (l) set to the P (Il) set. If the
present position of the slave axis controlled by the manual pulse generator
used is not in the range of the P (l) set to the P (ll) set, the slave axis will
decelerate and stop.
Bit 7=0: If the motor used comes into contact with a positive limit switch/negative limit
switch when it rotates, it will decelerate and stop.
Bit 7=1: If the motor used comes into contact with a positive limit switch/negative limit
switch when it rotates, it will stop immediately.
D1856 is for the X-axis, D1936 is for the Y-axis, D2016 is for the Z-axis, D2096 is for
State of the A-axis, D2176 is for the B-axis, and D2156 is for the C-axis.
the axis Bit# State of the axis
0 Positive-going pulses are being output.
D1856, D1936, 1 Negative-going pulses are being output.
D2016, D2096, 2 | The axis specified is operating.
D2176, and 3 An error occurs.
4
5

D2256 The axis specified pauses.

The manual pulse generator used generates
positive-going pulses.

The manual pulse generator used generates
negative-going pulses.
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3.12 Special Data Registers for Motion Axes

The special data registers for the X-axis, the Y-axis, the Z-axis, the A-axis, the B-axis, and the C-axis in a
DVP-10PM series motion controller are described below. Please refer to this section for more information

about the setting of the special data registers.

Special D device number

X-axis Y-axis Z-axis A-axis Special data register Setting range D\gﬁﬂt
HW' [ LW? | HW | LW | HW | LW | HW LW
. |p1816] - |D1896 - |D1976 - | D20se | Seting the parametersof | gy i g5 HO
the axis specified
Number of pulses it takes _
D1819 D1818 D1899| D1898 D1979|D1978| D2059 | D2058 | for the motor of the axis 1~+2,147,483,647 K2,000
o pulses/revolution
specified to rotate once (A)
Distance generated after .
D1821 D1820 D1901|D1900|D1981 | D1980| D2061 | D2060 | the motor of the axis 1~+2,147,483,647 % | K1,000
specified rotate once (B)
Maximum speed (Vuax) at .
D1823 | D1822D1903 D1902|D1983|D1982 D2063 | D2062 | which the axis specified 0~+2,147,483,647 " | K500,000
rotates
Start-up speed (Vgias) at .
D1825 | D1824 D1905 D1904 | D1985|D1984 D2065 | D2064 | which the axis specified 0~+2,147,483,647 ° | KO
rotates
D1827 D1826| D1907 D1906 D1987 D1986| D2067 | D2066 | JOC SPeed (Vios) atwhich |, 5 147 4836473 | k5,000
the axis specified rotates
D1829| D1828 D1909|D1908 D1989 D1988| D2069 | D206 | SPeed (Ver) atwhichthe o .5 1,7 483 647" | K50,000
axis specified returns home
Speed (Vcr) to which the
D1831 D1830| D1911 D1910 D1991 D1990| D2071 | D2070 | SPeed of the axis specified |, 5 147 4836473 | k1,000
decreases when the axis
returns home
. D1832| - |D1912 - |D1992| - | Dzo7z |NumberofPGOsignaisfor |, 45 767 pLs KO
the axis specified
. D1833| - |D1913 - |D1993| - | Dzo7a | Numberofsupplementary | o, 266 55 767p1S | KO
pulses for the axis specified
D1835 D1834|D1915 D1914|D1995 D1994  D2075 | D2074 ?ggﬁiggs't'on ofthe axis | 1999 999 " KO
- D1836| - |D1916 - |D1996 - | Dzo7e | NMe(Tacc)ittakesforthe |, 45 767 o K100
axis specified to accelerate
- |p1837 - |D1917| - |D1997| - | D2077 | I'me(Toec)ittakesforthe |, 45 767 g K100
axis specified to decelerate
Target position of the axis -2,147,483,648~
D1839|D1838 D1919|D1918|D1999 |D1998| D2079 | D2078 - R KO
specified (P (1) +2,147,483,647
D1841 | D1840| D1921 D1920 D2001| D2000| D2081 | D208 | SPeed atwhich the axis 0~+2,147,483,647 1 | K1000
specified rotates (V (1))
Target position of the axis | -2,147,483,648~
D1843|D1842 | D1923|D1922 D2003 | D2002 | D2 D2082 - R K
843|D18 923|D19 003|D200 083 | D208 specified (P (I) +2.147.483.647" 0
D1845 | D1844 | D1925 D1924|D2005| D2004 D2085 | D2084 | SPEed atwhich the axis 0~+2,147,483,647 % | K2,000
specified rotates (V (ll))
- D1846 - D1926 - D2006 - D2086 | Operation command Bit 0~bit 15 HO
- |D1847] - |D1927| - |D2007| - | D2087 | Mode of operation Bit O~bit 15 HO
Present command position | -2,147,483,648~
D1849| D1848 D1929 D1928 D2009 D2008| D2089 | D2088 | .-~ - specified (Pulse) | +2.147.483 647 ™ KO
D1851 D1850| D1931 D1930 D2011|D2010| D2091 | D2090 | Fresent command speed of | 0~+2,147,483,647 KO
the axis specified (PPS) PPS
Present command position | -2,147,483,648~
D1853| D1852 D1933 D1932 D2013|D2012| D2093 | D2092 | oo o specified (unit™®) | +2.147 483,647 " KO
D1855 D1854| D1935 D1934 D2015 D2014| D2095 | D2094 | Fresent command speed of | 0~+2,147,483,647 KO
the axis specified (unit ~) PPS
- D1856 - D1936 - D2016 - D2096 | State of the axis specified Bit 0~bit 15 HO
Please refer to
- D1857 - D1937 - D2017 - D2097 | Axis error code appendix A for more HO
information.
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Special D device number

X-axis Y-axis Z-axis A-axis Special data register Setting range ?gﬁu;t
HW' [ LW | HW | LW | HW | LW | HW | Lw
. |p18s8| - |D1938 - |D2018 - | D2ogg Electonicgearofthe axis 4,45 767 K1
specified (Numerator)
~ |D1859| - |D1939| - |D2019 - | D20gg |Electionicgearoftheaxis | _, g5 767 K1
specified (Denominator)
Frequency of pulses green(g;zpecgg; ?huéses
D1861 D1860 D1941 D1940 D2021 D2020 D2101 | D2100 |9enerated by the manual oy o) oiise KO
pulse generator for the axis enerator for the axis
specified geners
specified
Number of pulses g‘g&?;{e%f S;Jltshees
D1863 D1862 D1943 D1942 D2023 D2022 D2103 | D2102 |9enerated by the manual o o) oiise KO
pulse generator for the axis enerator for the axis
specified geners
specified
Response speed of the ﬁ]isﬁgl]suealspﬁgi of
- D1864 - D1944| - D2024 - D2104 | manual pulse generator for P . K5
i L generator for the axis
the axis specified i
specified
i Electrical zero of the axis Users have tp seta
D1867|D1866|D1947|D1946|D2027 | D2026 - o value according to KO
specified X
their needs.
. . Users have to set a
D1868 - - - - - - - Setting an Ox motion value according to KO
subroutine number X
their needs.
Step address in the Ox Users have to set a
D1869 - - - - - - - motion subroutine executed | value according to KO
at which an error occurs their needs.
Enabling a Y device when | Users have to set a
D1872 - - - - - - - an Ox motion subroutine is | value according to KO
ready (High byte) their needs.
Enabling a Y device when
. : Users have to set a
an M-code in an Ox motion -
D1873 - - - - - - - L value according to KO
subroutine is executed their needs
(High byte) ’
Using an X device to reset Users have to set a
D1874 - - - - - - - value according to KO
the M-code X
their needs.
Starting the X-axis Users have to set a
D1875 - D1955 - - - - - manually (ZRN, MPG, value according to KO
JOG-, JOG+) their needs.
Special D device number
: : . . . Default
B-axis C-axis Special data register Setting range value
HW LW HW LW
- D2136 - D2216 | Setting the parameters of | gy oy 45 HO
the axis specified
Number of pulses it takes -
D2139 D2138 D2219 D2218 | forthe motor of the axis | =2 147:483,647 15 459
o pulses/revolution
specified to rotate once (A)
Distance generated after .
D2141 D2140 D2221 D2220 the motor of the axis 1~+2,147,483,647 * K1,000
specified rotate once (B)
Maximum speed (Vuax) at .
D2143 D2142 D2223 D2222 which the axis specified 0~+2,147,483,647 K500,000
rotates
Start-up speed (Vgias) at .
D2145 D2144 D2225 D2224 which the axis specified 0~+2,147,483,647 KO
rotates
D2147 D2146 D2227 D226 | JOG speed (Voog) atwhich | 5 147 483 647" | k5,000
the axis specified rotates
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Special D device number

B-axis C-axis Special data register Setting range D\gﬁﬂt
HW LW HW LW
D2149 D2148 D2229 D222g | Speed (Ver)atwhichthe 14 51,7 4836477 | k50,000
axis specified returns home
Speed (Vcr) to which the
D2151 D2150 D2231 D223p | Speed of the axis specified |\, 147 483 647" | K1,000
decreases when the axis
returns home
- D2152 - D2232 | Numberof PGOsignalsfor | _, 35 767 pi g KO
the axis specified
: D2153 : D223z | Number of supplementary | o, 260 a5 267 pLS | KO
pulses for the axis specified
D2155 D2154 D2235 D2234 | Home position ofthe axis | 4, g99 ggg "t KO
specified
- D2156 - D223s | IMe (Tacc) ittakes forthe 1,4 45 767 mg K100
axis specified to accelerate
- D2157 - D2237 | 1'me (Toec) ittakes forthe |, |55 267 g K100
axis specified to decelerate
Target position of the axis | -2,147,483,648~
D2159 D218 D2239 D2238 | specified (P (1)) +2,147,483,647 KO
D2161 D2160 D2241 D2240 | Speedatwhichthe axis 4 51474836477 | K1000
specified rotates (V (1))
Target position of the axis | -2,147,483,648~
D2163 D2162 D2243 D2242 specified (P (11)) +2,147,483,647 " KO
D2165 D2164 D2245 D2244 | Speedatwhichtheaxis 1 5147483 647"2 | k2,000
specified rotates (V (1))
- D2166 - D2246 Operation command Bit 0~bit 15 HO
- D2167 - D2247 Mode of operation Bit 0~bit 15 HO
Present command position | -2,147,483,648~
D2169 D2168 D2249 D2248 of the axis specified (Pulse) | +2,147,483,647 * KO
Present command speed of | 0~+2,147,483,647
D2171 D2170 D2251 D2250 the axis specified (PPS) PPS KO
Present command position | -2,147,483,648~
D2173 D2172 D2253 D2252 of the axis specified (unit %) | +2.147,483,647 KO
Present command speed of | 0~+2,147,483,647
D2175 D2174 D2255 D2254 the axis specified (unit *3) PPS KO
- D2176 - D2256 State of the axis specified Bit 0~bit 15 HO
Please refer to
- D2177 - D2257 Axis error code appendix A for more HO
information.
) D2178 ) D2258 Electronic gear of the axis 1~+32,767 K1
specified (Numerator)
) D2179 ) D2259 Electronic gear of the axis 1~+32,767 K1
specified (Denominator)
Frequency of pulses
gonerated by the manual | denerated by the
D2181 D2180 D2261 p2260 |9 y | manual pulse KO
pulse generator for the axis .
e generator for the axis
specified i
specified
Number of pulses Number c()jft[;ulshes
enerated by the manual generated by the
D2183 D2182 D2263 D2262 9 .| manual pulse KO
pulse generator for the axis .
e generator for the axis
specified i
specified
Response speed of the ﬁlisr%(;mieafpﬁgi of
- D2184 - D2264 manual pulse generator for P . K5
. . generator for the axis
the axis specified i
specified

*1: HW: High word; LW: Low word

*2: Unit: pm/rev, mdeg/rev, and 10 inches/rev

*3: The unit used varies with the setting of bit 0 and bit 1 in D1816/D1896/D1976.
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3.12.1 Descriptions of the Special Data Registers Related to Motion

X-axis Y-axis Z-axis
HW LW HW LW HW LW
.D1816 .D1896 .D1976 Setting the parameters of the axis specified
A-axis B-axis C-axis
HW LW HW LW HW LW
D2056 D2136 D2216

[Description]
Bit O~bit 15 in D1816 (D1896, D1976, D2056, D2136, D2216) are described below.
1. BitOand bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216): Unit

bl | b0 Unit Description
0 0 [Motor unit A pulse is a unit.
0 1 |Mechanical unit | A micrometer, 10-4 inches, or a degree is a unit.
1 0 Compound unit Position: A micrometer, 10-4 inches, or a degree is a unit. (Mechanical unit)
1 1 Speed: A pulse is a unit. (Motor unit)
Motor unit Compound unit \ Mechanical unit
pulse pm
Position pulse mdeg
pulse 10" inches
pulse/second centimeter/minute
Speed pulse/second 10 degrees/minute
pulse/second inch/minute
® Position: Home position of the axis specified, target position of the axis specified (P (1)), target

DVP-10

position of the axis specified (P (1)), and present command position of the axis specified

Speed: Maximum speed (Vuax) at which the axis specified rotates, start-up speed (Vgias) at which
the axis specified rotates, JOG speed (V;o0c) at which the axis specified rotates, speed (Vgr) at
which the axis specified returns home, speed (Vcg) to which the speed of the axis specified
decreases when the axis returns home, speed at which the axis specified rotates (V (1)), and speed
at which the axis specified rotates (V (Il))

Example 1:

Bit [1:0]=00=>Motor unit

Position: Pulse

Speed: Pulse/second (PPS)

Target position of the axis specified (P (1)): 10,000 pulses

Speed at which the axis specified rotates: 10K PPS

After the DVP-10PM series motion controller sends 10,000 pulses, the axis specified can move to
the target position specified. (The frequency of pulses is 10K PPS.) The distance for which the axis
specified can move after a pulse is sent is calculated according to the physical quantity used.
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® Example 2:
Bit [1:0]=01=>Mechanical unit
Position: pm
Speed: Centimeter/minute
N=0
D1818 (D1898, D1978, D2058, D2138, D2218)=1,000 (pulses/revolution)
D1820 (D1900, D1980, D2060, D2140, D2220)=100 (micrometers/revolution)
P (1)=10,000 (micrometers)
V (=6 (centimeters/minute)

The number of pulses sent by the DVP-10PM series motion controller and the frequency of pulses
are calculated below.

. Distance Revolution
Distance = X x Number of pulses
Revolution  Number of pulses
° a
A

Number of pulses it takes for the axis specified to move to the target position
specified _ P(E';ﬂ —p(l) x% —100,000 (pulses)
A

Speed at which the axis specified rotates (V (1)): 6 (centimeters/minute)=60,000/60
(micrometers/second)

Speed = Distance _ Distance o Revolution “ Number of pulses
Time Revolution Number of pulses Time
—_———
B % PPS, pulse/sec

The frequency of pulses calculated by the DVP-10PM series motion controller
10° A _60000 1000
60 B 60 100
® Example 3

Bit [1:0]=10 or 11=>Compound unit

Position: Micrometer

Speed: Pulse/second (PPS)

N=0

D1818 (D1898, D1978, D2058, D2138, D2218)=2,000 (pulses/revolution)

D1820 (D1900, D1980, D2060, D2140, D2220)=100 (micrometers/revolution)

P (1)=10,000 (micrometers)

V (1)=10K (PPS)

The number of pulses sent by the DVP-10PM series motion controller is calculated below.

Number of pulses it takes for the axis specified to move to the target position specified

_ P(Elaﬂ _p (I)x% — 200,000 (pulses)
B
2. Bit2 and bit 3in D1816 (D1896, D1976, D2056, D2136, D2216): Ratio

Position: The home position of the axis specified, the target position of the axis specified (P (1)), the
target position of the axis specified (P (1)), and the present command position of the axis specified
must be multiplied by a ratio.

=V (1)x =10,000 (PPS)

b3 b2 Ratio
0 0 Positionx10°
0 1 Positionx10*
1 0 Positionx10°
1 1 Positionx10°
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3 Devices

3.

4.

5.

Bit 4 and bit 5 in D1816 (D1896, D1976, D2056, D2136, D2216): Output type

b5 b4 Output type (positive logic) Description
FP Clockwise pulses
0 0 Counting up/down
RP Counterclockwise pulses
rppuses 1 |3 LFLFIALELEL o
0 1 Pulses+Directions
RP Directions Clockwise Counterclockwise r
1 0 FP A-phase pulses
A/B-phase pulses
1 1 RP B-phase pulses
Clockwise Counterclockwise

Bit 6 in D1816 (D1896, D1976, D2056, D2136, D2216): Setting a PWM mode
Bit 6=1: If positive JOG motion is started, YO~Y3 will execute PWM.

Bit 8 in D1816 (D1896, D1976, D2056, D2136, D2216): Direction in which the axis specified returns
home

Bit 8=0: The value indicating the present command position of an axis specified decreases, and the
axis returns home in the negative direction.

Bit 8=1: The value indicating the present command position of an axis specified increases, and the axis
returns home in the positive direction.

Bit 9 in D1816 (D1896, D1976, D2056, D2136, D2216): Mode of returning home
Bit 9=0: Normal mode

After DOG's signal is generated, the motor used will rotate for a specific number of PGO pulses, then
rotate for a specific number of supplementary pulses, and finally stop.

Bit 9=1: Overwrite mode

After DOG’s signal is generated, the motor used will rotate for a number of PGO pulses or rotate for a
number of supplementary pulses, and then stop.
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7. Bit10in D1816 (D1896, D1976, D2056, D2136, D2216): Mode of triggering the return to home
Bit 10=0: The return to home is triggered by a transition in DOG'’s signal from high to low.
Bit 10=1: The return to home is triggered by a transition in DOG's signal from low to high.
® Bit[9:10] in D1816 (D1896, D1976, D2056, D2136, D2216) is 00.=>The mode of returning home is

3-50

a normal mode, and the return to home is triggered by a transition in DOG'’s signal from high to low.
Steps: The motor used rotates at the speed Vgr. When DOG's signal is generated, the speed of the
motor begins to decrease to the speed Vcgr. After DOG’s signal goes from high to low, the motor will
rotate for a specific number of PGO pulses, and then rotate for a specific number of supplementary
pulses, and finally stop.

If the number of PGO pulses or the number of supplementary pulses is not large, the speed of the
motor used will decrease to the speed Vg after DOG's signal is generated. After DOG’s signal
goes from high to low, the motor will rotate for a specific number of PGO pulses, and then rotate for
a specific number of supplementary pulses, and finally stop whether the its speed is Vcr.

If the number of PGO pulses is 0, and the number of supplementary pulses is 0, the motor used will
stop after DOG's signal is generated and there is a transition in DOG’s signal from high to low.

Velocity (PPS)
A ; Away from DOG's signal

Close to DOG's signal

VRrr—

<
<

\V; ; <— Direction inwhich the axis
CR : ags
Ver 4 ‘ < specified returns home

Number of supplementary pulses

Number of PGO pulses l || |
DOG Y '

Atransition in DOG's
signal from high to low.
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® Bit [9:10]in D1816 (D1896, D1976, D2056, D2136, D2216) is 01.2>The mode of returning home is
a normal mode, and the return to home is not triggered by a transition in DOG’s signal from high to
low.
Steps: The motor used rotates at the speed Vgr. When DOG's signal is generated, the speed of the
motor begins to decrease to the speed Vcg. After the motor rotates for a specific number of PGO
pulses, and rotate for a specific number of supplementary pulses, it will stop.
If the number of PGO pulses or the number of supplementary pulses is not large, the speed of the
motor used will decrease to the speed Vcr after DOG’s signal is generated. After the motor rotates
for a specific number of PGO pulses, and rotates for a specific number of supplementary pulses, it
will stop whether its speed is Vcrg.
If the number of PGO pulses is 0, and the number of supplementary pulses is 0, the motor used will
stop after DOG's signal is generated.

Velocity (PPS)
A r Away from DOG's signal

Close to DOG's signal

VRt =

<«— Direction inwhich the axis

\% .
= specified returns home

e

Number of supplementary pulses

Numberof PGO pulses | || |
DOG

Vcr—+

N

»
!
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® Bit[9:10] in D1816 (D1896, D1976, D2056, D2136, D2216) is 10.=> The mode of returning home is
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an overwrite mode, and the return to home is triggered by a transition in DOG’s signal from high to
low.

Steps: The motor used rotates at the speed Vgr. When DOG's signal is generated, the speed of the
motor begins to decrease to the speed Vcg. After DOG’s signal goes from high to low, the motor will
rotate for a specific number of PGO pulses, or rotate for a specific number of supplementary pulses,
and then stop.

If the number of PGO pulses or the number of supplementary pulses is not large, the speed of the
motor used will decrease to the speed Vg after DOG's signal is generated. After DOG’s signal
goes from high to low, the motor will rotate for a specific number of PGO pulses, or rotate for a
specific number of supplementary pulses, and then stop whether the its speed is Vcg.

If the number of PGO pulses is 0, and the number of supplementary pulses is 0, the motor used will
stop after DOG's signal is generated and there is a transition in DOG’s signal from high to low.

Velocity (PPS)
N

A Away from DOG's signal

i Close to DOG's signal

Ver <+—  Direction in which the axis

Ver - s e e s R : specified returns home
v v >

<
<

€ o
[ 3

Number of supplementary pulses'

Number of Po puises [FR[A[}] e
DOG {
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® Bit[9:10]in D1816 (D1896, D1976, D2056, D2136, D2216) is 11.=> The mode of returning home is
an overwrite mode, and the return to home is not triggered by a transition in DOG’s signal from high

to low.

Steps: The motor used rotates at the speed Vgr. When DOG's signal is generated, the speed of the
motor begins to decrease to the speed Vcg. After the motor rotates for a specific number of PGO
pulses, or rotate for a specific number of supplementary pulses, it will stop.

If the number of PGO pulses or the number of supplementary pulses is not large, the speed of the
motor used will decrease to the speed Vcr after DOG’s signal is generated. After the motor rotates
for a specific number of PGO pulses, or rotates for a specific number of supplementary pulses, it will
stop whether its speed is Vcrg.
If the number of PGO pulses is 0, and the number of supplementary pulses is 0, the motor used will
stop after DOG's signal is generated.

Veloc
A

VRt o

Vcr—

ity (PPS)

3

Vcr /

Away from DOG's signal

l Close to DOG's signal

<

<—— Direction in which the axis
specified returns home

D

l<

[
>

|‘

Numberof supplementary pulses

Numberof PGO pulses M R ——— g gy v

0G

8. Bit11in D1816 (D1896, D1976, D2056, D2136, D2216): Direction in which the motor used rotates

® Bit 11=0: When the motor rotates clockwise, the value indicating the present command position of
the axis specified increases.

® Bit 11=1: When the motor rotates clockwise, the value indicating the present command position of
the axis specified decreases.

9. Bit12in D1816 (D1896, D1976, D2056, D2136, D2216): Relative/Absolute coordinates
® Bit 12=0: Absolute coordinates
® Bit 12=1: Relative coordinates

10. Bit 13 in D1816 (D1896, D1976, D2056, D2136, D2216): Mode of triggering the calculation of the target

position

® Bit 13=0: The calculation of the target position of the axis specified is triggered by a transition in
DOG's signal from low to high.
® Bit 13=1: The calculation of the target position of the axis specified is triggered by a transition in
DOG's signal from high to low. (The setting of bit 13 is applicable to the insertion of single-speed
motion, and the insertion of two-speed motion.)
11. Bit 14 in D1816 (D1896, D1976, D2056, D2136, D2216): Curve
® Bit 14=0: Trapezoid curve

® Bit 14=1:

DVP-10PM Application Manual
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X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1819 | D1818 | D1899 | D1898 | D1979 | D1978
A-axis B-axis C-axis
HW LW HW LW HW LW
D2059 | D2058 | D2139 | D2138 | D2219 | D2218

Number of pulses it takes for the motor of the axis
specified to rotate once (A)

[Description]

1. Owing to the fact that users can set an electronic gear ratio for a servo drive, the number of pulses it
takes for a servo motor to rotate once is not necessarily equal to the number of pulses which will be
generated after a decoder rotates once. The relation between the number of pulses it takes for a servo
drive to rotate once and an electronic gear ratio is described below.

Number of pulses it takes for a motor to rotate once (A) x Electronic gear ratio (CMX/CDV)=Number of
pulses which will be generated after a decoder rotates once

2. The unit used is determined by bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216). If the
unit selected is a mechanical unit or a compound unit, users need to set D1818 (D1898, D1978, D2058,
D2138, D2218) and D1819 (D1899, D1979, D2059, D2139, D2219). If the unit selected is a motor unit,
users do not need to set D1818 (D1898, D1978, D2058, D2138, D2218) and D1819 (D1899, D1979,
D2059, D2139, D2219).

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1821 | D1820 | D1901 | D1900 | D1981 | D1980
A-axis B-axis C-axis
HW LW HW LW HW LW
D2061 | D2060 | D2141 | D2140 | D2221 | D2220

Distance generated after the motor of the axis
specified rotate once (B)

[Description]

1. Three units are available. They are pm/revolution, mdeg/revolution, and 10™ inches/revolution. The unit
used is determined by bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216). The value in
(D1821, D1820) ((D1901, D1900), (D1981, D1980), (D2061, D2060), (D2141, D2140), (D2221, D2220))
is in the range of 1 to 2,147,483,647.

2. The unit used is determined by bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216). If the
unit selected is a mechanical unit or a compound unit, users need to set D1820 (D1900, D1980, D2060,
D2140, D2220) and D1821 (D1901, D1981, D2061, D2141, D2221). If the unit selected is a motor unit,
users do not need to set D1820 (D1900, D1980, D2060, D2140, D2220) and D4821 (D1901, D1981,
D2061, D2141, D2221).

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1823 | D1822 | D1903 | D1902 | D1983 | D1982
A-axis B-axis C-axis
HW LW HW LW HW LW
D2063 | D2062 | D2143 | D2142 | D2223 | D2222

Maximum speed (Vuax) at which the axis
specified rotates

[Description]

1. Users can set the maximum speed of motion. The value in (D1823, D1822) ((D1903, D1902), (D1983,
D1982), (D2063, D2062), (D2143, D2142), (D2223, D2222)) is in the range of 0 to 2,147,483,647. (The
unit used is determined by bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216).)

2. The frequency of pulses generated by motion is in the range of 10 PPS to 500K PPS. If the value in
(D1823, D1822) ((D1903, D1902), (D1983, D1982), (D2063, D2062), (D2143, D2142), (D2223, D2222))
is greater than 500K, the frequency of pulses generated will be 500K PPS. If the value in (D1823,
D1822) ((D1903, D1902), (D1983, D1982), (D2063, D2062), (D2143, D2142), (D2223, D2222)) is less
than 10, the frequency of pulses generated will be 10 PPS.
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3 Devices

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1825 | D1824 | D1905 | D1904 | D1985 | D1984 | Start-up speed (Vgias) at which the axis specified
A-axis B-axis C-axis rotates
HW LW HW LW HW LW
D2065 | D2064 | D2145 | D2144 | D2225 | D2224

[Description]
1. Users can set the start-up speed of motion. The value in (D1825, D1824) ((D1905, D1904), (D1985,

D1984), (D2065, D2064), (D2145, D2144), (D2225, D2224)) is in the range of 0 to 2,147,483,647. (The

unit used is determined by bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216).)

2. The frequency of pulses generated by motion is in the range of 0 PPS to 500K PPS. If the value in
(D1825, D1824) ((D1905, D1904), (D1985, D1984), (D2065, D2064), (D2145, D2144), (D2225, D2224))
is greater than 500K, the frequency of pulses generated will be 500K PPS. If the value in (D1825,
D1824) ((D1905, D1904), (D1985, D1984), (D2065, D2064), (D2145, D2144), (D2225, D2224)) is less
than 0, the frequency of pulses generated will be 0 PPS.

3. If a stepper motor system is used, the start-up speed that users set must be greater than the motor

resonance frequency generated.

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1827 | D1826 | D1907 | D1906 | D1987 | D1986 JOG speed (V;0c) at which the axis specified
A-axis B-axis C-axis rotates
HW LW HW LW HW LW
D2067 | D2066 | D2147 | D2146 | D2227 | D2226

[Description]
1. Users can set the JOG speed (Vioc) at which the axis specified rotates. The value in (D1827, D1826)

((D1907, D1906), (D1987, D1986), (D2067, D2066), (D2147, D2146), (D2227, D2226)) is in the range
of 0t0 2,147,483,647. (The unit used is determined by bit 0 and bit 1 in D1816 (D1896, D1976, D2056,
D2136, D2216).
The frequency of pulses generated by motion is in the range of 10 PPS to 500K PPS. If the value in
(D1827, D1826) ((D1907, D1906), (D1987, D1986), (D2067, D2066), (D2147, D2146), (D2227, D2226))
is greater than 500K, the frequency of pulses generated will be 500K PPS. If the value in (D1827,
D1826) ((D1907, D1906), (D1987, D1986), (D2067, D2066), (D2147, D2146), (D2227, D2226)) is less
than 10, the frequency of pulses generated will be 10 PPS.
. Vmax>Vioe>Veias
If the V;0c set is greater than the Vyax set, the actual V,oc Will be equal to the Viyax.
If the V,0c set is less wan the Vpias set, the actual V;oc Will be equal to the Vgias, and an error will occur.
4. When an axis operates, users can not modify the JOG speed of the axis.

Velocity

A

V max

Vioc

I VBias
y \ ‘

Ta To

DVP-10PM Application Manual 3-55



3 Devices

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1829 | D1828 | D1909 | D1908 | D1989 | D1988 | Speed (Vgr) at which the axis specified returns
A-axis B-axis C-axis home
HW LW HW LW HW LW
D2069 | D2068 | D2149 | D2148 | D2229 | D2228

[Description]

1. Users can set the speed at which the axis specified returns home. The value in (D1829, D1828)

w

((D1909, D1908), (D1989, D1988), (D2069, D2068), (D2149, D2148), (D2229, D2228)) is in the range
of 1t0 2,147,483,647. (The unit used is determined by bit 0 and bit 1 in D1816 (D1896, D1976, D2056,
D2136, D2216).)

The frequency of pulses generated by motion is in the range of 10 PPS to 500K PPS. If the value in
(D1829, D1828) ((D1909, D1908), (D1989, D1988), (D2069, D2068), (D2149, D2148), (D2229, D2228))
is greater than 500K, the frequency of pulses generated will be 500K PPS. If the value in (D1829,
D1828) ((D1909, D1908), (D1989, D1988), (D2069, D2068), (D2149, D2148), (D2229, D2228)) is less
than 10, the frequency of pulses generated will be 10 PPS.

Vuax>Vrr>Veias

When an axis returns home, the speed at which the axis returns home can not be changed.

X-axis Y-axis Z-axis

HW LW HW LW HW LW

D1831

D1830

D1911

D1910

D1991

D1990

A-axis

B-axis

C-axis

HW

LW

HW

LW

HW

LW

D2071

D2070

D2151

D2150

D2231

D2230

Speed (Vcr) to which the speed of the axis
specified decreases when the axis returns home

[Description]

1.

The value in (D1831, D1830) ((D1911, D1910), (D1991, D1990), (D2071, D2070), (D2151, D2150),
(D2231, D2230)) is in the range of 1 to 2,147,483,647. (The unit used is determined by bit 0 and bit 1 in
D1816 (D1896, D1976, D2056, D2136, D2216).

2. The frequency of pulses generated by motion is in the range of 10 PPS to 500K PPS. If the value in
(D1831, D1830) ((D1911, D1910), (D1991, D1990), (D2071, D2070), (D2151, D2150), (D2231, D2230))
is greater than 500K, the frequency of pulses generated will be 500K PPS. If the value in (D1831,
D1830) ((D1911, D1910), (D1991, D1990), (D2071, D2070), (D2151, D2150), (D2231, D2230)) is less
than 10, the frequency of pulses generated will be 10 PPS.

3. When motion of returning home is executed, the speed of the motor used is the Vi set. When there is
a transition in DOG'’s signal from low to high or from high to low, the speed of the motor used decreases
to the VR set.

4. In order for the axis specified to returns home precisely, it is suggested that the Vcr set should be a low
speed.

5. When the motion of returning home is executed, the Vcr set can not be changed.

X-axis Y-axis Z-axis
HW LW HW LW HW LW
.D1832 .D1912 .D1992 Number of PGO pulses for the axis specified
A-axis B-axis C-axis
HW LW HW LW HW LW
D2072 D2152 D2232

[Description]

1.

3-56

The value in D1832 (D1912, D1992, D2072, D2152, D2232) is in the range of -32,768 to 32,767. If the
value in D1832 (D1912, D1992, D2072, D2152, D2232) is a positive value, the axis specified will move
in the direction in which it returns home. If the value in D1832 (D1912, D1992, D2072, D2152, D2232)
is a negative value, the axis specified will move in the direction which is opposite to the direction in
which it returns home.
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2. Please refer to the descriptions of bit 9 and bit10 in D1816 (D1896, D1976, D2056, D2136, D2216) for
more information about decelerating and stopping the motor used.
X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1833 D1913 D1993 Supplementary pulses for the axis specified
A-axis B-axis C-axis
HW LW HW LW HW LW
D2073 D2153 D2233

[Description]

1. The value in D1833 (D1913, DD1993, D2073, D2153, D2233) is in the range of -32,768 to 32,767. If
the value in D1833 (D1913, DD1993, D2073, D2153, D2233) is a positive value, the axis specified will
move in the direction in which it returns home. If the value in D1833 (D1913, DD1993, D2073, D2153,
D2233) is a negative value, the axis specified will move in the direction which is opposite to the
direction in which it returns home.

2. Please refer to the descriptions of bit 9 and bit10 in D1816 (D1896, D1976, D2056, D2136, D2216) for
more information about decelerating and stopping the motor used.

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1835 | D1834 | D1915 | D1914 | D1995 D1994 . . .
. . . Home position of the axis specified
A-axis B-axis C-axis
HW LW HW LW HW LW
D2075 | D2074 | D2155 | D2154 | D2235 D2234

[Description]

1. Thevalue in (D1835, D1834) ((D1915, D1914), (D1995, D1994), (D2075, D2074), (D2155, D2154),
(D2235, D2234)) is in the range of 0 to £999,999. (The unit used is determined by bit 0 and bit 1 in
D1816 (D1896, D1976, D2056, D2136, D2216).

2. After the axis specified returns home, the value in (D1835, D1834) ((D1915, D1914), (D1995, D1994),

(D2075, D2074), (D2155, D2154), (D2235, D2234)) will be written into (D1849, D1848) ((D1929,
D1928), (D2009, D2008), (D2089, D2088), (D2169, D2168), (D2249, D2248)).

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1836 D1916 D1996 Time (Tacc) it takes for the axis specified to
A-axis B-axis C-axis accelerate
HW LW HW LW HW LW
D2076 D2156 D2236

[Description]

1.
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Users can set the times it takes for the speed of the axis specified to increase from its start-up speed to
its maximum speed. The value in D1836 (D1916, D1996, D2076, D2156, D2236) is in the range of 0 to
32,767. A millisecond is a unit.

If the value in D1836 (D1916, D1996, D2076, D2156, D2236) is less than 10, it will be counted as 10. If
the value in D1836 (D1916, D1996, D2076, D2156, D2236) is greater than 32,767, it will be counted as
32,767.

If users want to have a complete S curve, the maximum speed which is set must be the same as the
speed at which the axis specified operates.
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X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1837 D1917 D1997 Time (Toec) it takes for the axis specified to
A-axis B-axis C-axis decelerate
HW LW HW LW HW LW
D2077 D2157 D2237

[Description]

1. Users can set the times it takes for the speed of the axis specified to decrease from its maximum speed

to its start-up speed. The value in D1837 (D1917, D1997, D2077, D2157, D2237) is in the range of O to
32,767. A millisecond is a unit.

If the value in D1837 (D1917, D1997, D2077, D2157, D2237) is less than 10, it will be counted as 10. If
the value in D1837 (D1917, D1997, D2077, D2157, D2237) is greater than 32,767, it will be counted as
32,767.

If users want to have a complete S curve, the maximum speed which is set must be the same as the
speed at which the axis specified operates.

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1839 | D1838 | D1919 | D1918 | D1999 | D1998 . . -
Aaxis Baxis Caxis Target position of the axis specified (P (l))
HW LW HW LW HW LW
D2079 | D2078 | D2159 | D2158 | D2239 D2238
[Description]

1.

The value in (D1839, D1838) ((D1919, D1918), (D1999, D1998), (D2079, D2078), (D2159, D2158),

(D2239, D2238)) is in the range of -2,147,483,648 to +2,147,483,647. (The unit used is determined by

bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216).)

Target position (P (1))

® Absolute coordinates: Bit 12 in D1816 (D1896, D1976, D2056, D2136, D2216) is 0.
The target position of the axis specified indicates a distance from 0. If the target position of an axis
is greater than its present command position, the motor used will rotate clockwise. If the target
position of an axis is less than its present command position, the motor used will rotate
counterclockwise.

® Relative coordinates: Bit 12 in D1816 (D1896, D1976, D2056, D2136, D2216) is 1.
The target position of an axis indicates a distance from its present command position. If the target
position specified is a positive value, the motor used will rotate clockwise. If the target position
specified is a negative value, the motor used will rotate counterclockwise.

3. The ratio used is determined by bit 2 and bit 3 in D1816 (D1896, D1976, D2056, D2136, D2216).
X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1841 .D 1840 | D1921 .D1920 D2001 .D2000 Speed at which the axis specified rotates (V (1))
A-axis B-axis C-axis
HW LW HW LW HW LW
D2081 | D2080 | D2161 | D2160 | D2241 D2240

[Description]

1.

3-58

The value in (D1841, D1840) ((D1921, D1920), (D2001, D2000), (D2081, D2080), (D2161, D2160),
(D2241, D2240)) is in the range of -2,147,483,647 to +2,147,483,647. (The unit used is determined by
bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216).)

The frequency of pulses generated by motion is in the range of 10 PPS to 500K PPS. If the value in
(D1841, D1840) ((D1921, D1920), (D2001, D2000), (D2081, D2080), (D2161, D2160), (D2241, D2240))
is greater than 500K, the frequency of pulses generated will be 500K PPS. If the value in (D1841,
D1840) ((D1921, D1920), (D2001, D2000), (D2081, D2080), (D2161, D2160), (D2241, D2240)) is less
than 10, the frequency of pulses generated will be 10 PPS.
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3. VMAX >V (I) > VBIAS

4. When bit 4 in D1846 (D1926, D2006, D2086, D2166, D2246) is ON, the speed at which the axis
specified rotates (V (1)) can be changed. If the Speed at which the axis specified rotates is a positive
value, the motor used will rotate clockwise. If the Speed at which the axis specified rotates is a negative
value, the motor used will rotate counterclockwise.

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1843 | D1842 | D1923 | D1922 | D2003 | D2002 o . .
Aaxis Baxis i Target position of the axis specified (P (I1))
HW LW HW LW HW LW
D2083 | D2082 | D2163 | D2162 | D2243 | D2242

[Description]
1. Thevalue in (D1843, D1842) ((D1923, D1922), (D2003, D2002), (D2083, D2082), (D2163, D2162),
(D2243, D2242)) is in the range of -2,147,483,648 to +2,147,483,647. (The unit used is determined by
bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216).)
2. Target position (P (11))
® Absolute coordinates: Bit 12 in (D1816 (D1896, D1976, D2056, D2136, D2216) is 0.
The target position of the axis specified indicates a distance from 0. If the target position of an axis
is greater than its present command position, the motor used will rotate clockwise. If the target
position of an axis is less than its present command position, the motor used will rotate
counterclockwise.

® Relative coordinates: Bit 12 in (D1816 (D1896, D1976, D2056, D2136, D2216) is 1.
The target position of an axis indicates a distance from its present command position. If the target
position specified is a positive value, the motor used will rotate clockwise. If the target position
specified is a negative value, the motor used will rotate counterclockwise.

3. The ratio used is determined by bit 2 and bit 3 in D1816 (D1896, D1976, D2056, D2136, D2216).

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1845 P1844 D1925 .D 1924 | D2005 P2004 Speed at which the axis specified rotates(V (ll))
A-axis B-axis C-axis
HW LW HW LW HW LW
D2085 | D2084 | D2165 | D2164 | D2245 D2244
[Description]

1. The value in (D1845, D1844) ((D1925, D1924), (D2005, D2004), (D2085, D2084), (D2165, D2164),
(D2245, D2244)) is in the range of 0 to 2,147,483,647. (The unit used is determined by bit 0 and bit 1 in
D1816 (D1896, D1976, D2056, D2136, D2216).)

2. The frequency of pulses generated by motion is in the range of 10 PPS to 500K PPS. If the value in
(D1845, D1844) ((D1925, D1924), (D2005, D2004), (D2085, D2084), (D2165, D2164), (D2245, D2244))
is greater than 500K, the frequency of pulses generated will be 500K PPS. If the value in (D1845,
D1844) ((D1925, D1924), (D2005, D2004), (D2085, D2084), (D2165, D2164), (D2245, D2244)) is less
than 10, the frequency of pulses generated will be 10 PPS.

3. Vmax>V (I) > Vgias
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X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1846 D1926 D2006 .
- - - Operation command
A-axis B-axis C-axis
HW LW HW LW HW LW
D2086 D2166 D2246

[Description]

1.

Bit 0 in D1846 (D1926, D2006, D2086, D2166, D2246): The motion of the axis specified is stopped by

software.

® The motion of the axis specified is stopped by software when bit 0 in D1846 (D1926, D2006, D2086,
D2166, D2246) is turned from OFF to ON.

Bit 1 in D1846 (D1926, D2006, D2086, D2166, D2246): The motion of the axis specified is started by

software.

® The motion of the axis specified is started by software when bit 1 in D1846 (D1926, D2006, D2086,
D2166, D2246) is turned from OFF to ON.

Bit 2 in D1846 (D1926, D2006, D2086, D2166, D2246): The axis specified operates in a JOG+ mode.

® \When bit 2 in D1846 (D1926, D2006, D2086, D2166, D2246), clockwise pulses are generated at
the JOG speed set.

® |[f bit6in D1816 (D1896, D1976, D2056, D2136, D2216) is ON, and bit 2 in D1846 (D1926, D2006,
D2086, D2166, D2246) is ON, PWM will be executed.

Bit 3 in D1846 (D1926, D2006, D2086, D2166, D2246): The axis specified operates in a JOG- mode.

® When bit 3 in D1846 (D1926, D2006, D2086, D2166, D2246) is ON, counterclockwise pulses are
generated at the JOG speed set.

Bit 4 in D1846 (D1926, D2006, D2086, D2166, D2246): A mode of variable motion is activated.

® After bit 4 in D1846 (D1926, D2006, D2086, D2166, D2246) is set to 1, the DVP-10PM series
motion controller will execute variable motion, and it will send pulses by a pulse generator.

® After a mode of variable motion is activated, the Vgas Of the axis specified will increase to its V (I).
When the axis operates, users can change its V (1) at will. The DVP-10PM series motion controller
accelerates or decelerates according to the V (1) set.

® Users can stop variable motion by setting bit 0 in D1846 (D1926, D2006, D2086, D2166, D2246) to
1, or by setting bit 4 in D1846 (D1926, D2006, D2086, D2166, D2246) to 0.

® Diagram

A Tacc : : Toec
Speed| «<——» :

Start A 5
Stop A

Bit 5in D1846 (D1926, D2006, D2086, D2166, D2246): A manual pulse generator is operated.

® |[f bit5in D1846 (D1926, D2006, D2086, D2166, D2246) is set to ON, a manual pulse generator
mode will be activated. Please refer to the descriptions of D1858~D1864 (D1938~D1944,
D2018~D2024, D2098~D2104, D2178~D2184, D2258~D2264) for more information.

Bit 6 in D1846 (D1926, D2006, D2086, D2166, D2246): A mode of triggering the return to home is

activated.

® \When bit 6 in D1846 (D1926, D2006, D2086, D2166, D2246) is turned from OFF to ON, a mode of
triggering the return to home is activated. The mode of triggering the return to home varies with the
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present command position of the axis specified. There are two situations.

Direction in which the axis

specified returns home DO‘G
<+
Limit switch Limitswitch
LSP
Home (2] [1]

Position (1): Position [1] is at the right side of the home and DOG, and DOG is OFF.
Position (2): Position [2] is at the right side of the home, and DOG is ON.
*: Position (2) does not support the B-axis and the C-axis.
8. Bit8in D1846 (D1926, D2006, D2086, D2166, D2246): A mode of single-speed motion is activated.
® After bit 8 in D1846 (D1926, D2006, D2086, D2166, D2246) is set to 1, a mode of single-speed
motion will be activated. The target position of the single-speed motion and the speed of the
single-speed motion depend on the P (1) and the V (I) which are set by users, and the DVP-10PM
series motion controller sends pulses by a pulse generator.
® |[f relative single-speed motion is activated, the sign bit of the P () set by users will determine the
direction of the relative single-speed motion.
® Absolute single-speed motion: If the target position of the axis specified is greater than its present
command position, the motor used will rotate clockwise. If the target position of the axis specified is
less than its present command position, the motor used will rotate counterclockwise.
® After single-speed motion is activated, the speed of the absolute single-speed motion will increase
from the Vpgas set to the V (1) set. The speed of the absolute single-speed motion will not decrease
from the V (1) set to the Vgas set until the number of pulses output is near the P (I) set.
Veias: D1824 (D1904, D1984, D2054, D2134, D2214); V (1): D1840 (D1920, D2000, D2080, D2160,
D2240); Vuax: D1822 (D1902, D1982, D2062, D2142, D2222); P (I): D1838 (D1918, D1998, D2078,
D2158, D2238); Tacc: D1836 (D1916, D1996, D2076, D2156, D2236); Tpec: D1837 (D1917, D1997,
D2077, D2157, D2237)

Tacc : ! Toec

Speed] :

Start_A

® If bit6in D1816 (D1896, D1976, D2056, D2136, D2216) is ON, and bit 8 in D1846 (D1926, D2006,

D2086, D2166, D2246) is ON, YO~Y3 will execute PWM.
9. Bit9in D1846 (D1926, D2006, D2086, D2166, D2246): A mode of inserting single-speed motion is

activated.

® After bit 9 in D1846 (D1926, D2006, D2086, D2166, D2246) is set to 1, a mode of inserting
single-speed motion will be activated, and the DVP-10PM series motion controller will send pulses
by a pulse generator. After DOG'’s signal goes from low to high or from high to low, the axis
specified will move to the target position indicated by the P (I) set.

® |[f relative single-speed motion is activated, the sign bit of the P (1) set by users will determine the
direction of the relative single-speed motion.

® Absolute single-speed motion: If the target position of the axis specified is greater than its present
command position, the motor used will rotate clockwise. If the target position of the axis specified is
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less than its present command position, the motor used will rotate counterclockwise.

The speed of motion will increase from the Vg as set to the V (1) set. After DOG’s signal goes from
low to high or from high to low, the DVP-10PM series motion controller used will continue sending
pulses. The speed of the motion will not decrease from the V (l) set to the Vgias set until the number
of pulses output is near the P (I) set.

Vgias: D1824 (D1904, D1984, D2054, D2134, D2214); V (1): D1840 (D1920, D2000, D2080, D2160,
D2240); Vuax: D1822 (D1902, D1982, D2062, D2142, D2222); P (1): D1838 (D1918, D1998, D2078,
D2158, D2238); Tacc: D1836 (D1916, D1996, D2076, D2156, D2236); Tpec: D1837 (D1917, D1997,
D2077, D2157, D2237)

SpeedA : Tacc ' ' Toec
> e L

PN

Time

Start A
DOG A

10. Bit 10 in D1846 (D1926, D2006, D2086, D2166, D2246): A mode of two-speed motion is activated.

After bit 10 in D1846 (D1926, D2006, D2086, D2166, D2246) is set to 1, a mode of two-speed
motion will be activated. The axis specified moves at the V (1) set. After it moves to the P () set, it
will move to the P (Il) set at the V (ll) set.

Relative coordinates: The sign bit of the P (I) set by users determines the direction of motion. If the
P (I) specified is a positive value, the motor used will rotate clockwise. If the P (1) specified is a
negative value, the motor used will rotate counterclockwise.

Absolute coordinates: If the target position (P (I)) of an axis is greater than its present command
position, the motor used will rotate clockwise. If the target position (P (1)) of an axis is less than its
present command position, the motor used will rotate counterclockwise.

After motion is started, the speed of the motion will increase from the Vgas set to the V (1) set. The
speed of the motion will not increase/decrease from the V (1) set to the V (II) set until the number of
pulses output is near the P (I) set. The speed of the motion will not decrease from the V (ll) to the
Veias Set until the present command position of the axis specified is near the P (ll) set.

11. Vgias: D1824 (D1904, D1984, D2054, D2134, D2214); V (1): D1840 (D1920, D2000, D2080, D2160,
D2240); V (I): D1844 (D1924, D2004, D2084, D2164, D2244); Vyax: D1822 (D1902, D1982, D2062,
D2142, D2222); P (I): D1838 (D1918, D1998, D2078, D2158, D2238); P (Il): D1842 (D1922, D2002,
D2082, D2162, D2242); Tacc: D1836 (D1916, D1996, D2076, D2156, D2236); Tpec: D1837 (D1917,
D1997, D2077, D2157, D2237)

Speedl\ ' Tacc ! ! Toec
1 B— :

Start__ &

12. Bit 11 in D1846 (D1926, D2006, D2086, D2166, D2246): A mode of inserting two-speed motion is
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activated.

After bit 11 in D1846 (D1926, D2006, D2086, D2166, D2246) is set to 1, a mode of inserting
two-speed motion will be activated. The axis specified moves at the V (I) set. After DOG'’s signal
goes from low to high or from high to low, the axis will move to the target position indicated by the P
(I) set at the V (Il) set.

Relative coordinates: The sign bit of the P (I) set by users determines the direction of motion.

Absolute coordinates: If the target position (P (1)) of an axis is greater than its present command
position, the motor used will rotate clockwise. If the target position (P (1)) of an axis is less than its
present command position, the motor used will rotate counterclockwise.

After motion is started, the speed of the motion will increase from the Vgas set to the V (1) set. After
DOG'’s signal goes from low to high or from high to low, the speed of the motion will
increase/decrease from the V (l) set to the V (l) set.

Vans: D1824 (D1904, D1984, D2054, D2134, D2214); V (1): D1840 (D1920, D2000, D2080, D2160,
D2240); V (Il): D1844 (D1924, D2004, D2084, D2164, D2244); Vyax: D1822 (D1902, D1982,
D2062, D2142, D2222); P (I): D1838 (D1918, D1998, D2078, D2158, D2238); P (Il): D1842 (D1922,
D2002, D2082, D2162, D2242); Tacc: D1836 (D1916, D1996, D2076, D2156, D2236); Tpec: D1837
(D1917, D1997, D2077, D2157, D2237)

Tacc ' Toec

A
Speed]| -

Start A :
DOG A

13. Bit 12 inD1846 (D1926, D2006, D2086, D2166, D2246): The execution of the Ox motion subroutine set

starts.
® Bit 12=1: The execution of the Ox motion subroutine set starts.
® Bit 12=0: The execution of the Ox motion subroutine set stops.
X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1847 D1927 D2007 Mode of .
A-axis B-axis C-axis ode of operation
HW LW HW LW HW LW
D2087 D2167 D2247

[Description]
1. Bit2in D1847 (D1927, D2007, D2087, D2167, D2247): Mode of sending a CLR signal

Bit 2=0: After the axis specified returns home, the CLR output will send a 130 millisecond signal to
the servo drive used, and the present position of the servo drive which is stored in a register in the
servo drive will be cleared.

Bit 2=1: The CLR output functions as a general output. Its state is determined by bit 3 in D1847
(D1927, D2007, D2087, D2167, D2247).

2. Bit3in D1847 (D1927, D2007, D2087, D2167, D2247): Setting the CLR output to ON/OFF

Bit 3=0: The CLR output is OFF.
Bit 3=1: The CLR output is ON.

3. Bit4in D1847 (D1927, D2007, D2087, D2167, D2247): Setting the polarity of the CLR output

Bit 4=0: The CLR output is a Form A contact.
Bit 4=1: The CLR output is a Form B contact.
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4. Bit6in D1847 (D1927, D2007, D2087, D2167, D2247): Limitation on the present position of the slave
axis controlled by the manual pulse generator used
® Bit 6=0: There is no limitation on the present position of the slave axis controlled by the manual
pulse generator used.
® Bit 6=1: The present position of the slave axis controlled by the manual pulse generator used has to
be in the range of the P () set to the P (ll) set. If the present position of the slave axis controlled by
the manual pulse generator used is not in the range of the P (l) set to the P (Il) set, the slave axis
will decelerate and stop.
5. Bit7in D1847 (D1927, D2007, D2087, D2167, D2247): Mode of stopping the motor used when the
motor used comes into contact with a positive limit switch/negative limit switch
® Bit 7=0: If the motor used comes into contact with a positive limit switch/negative limit switch when it
rotates, it will decelerate and stop.
@ Bit 7=1: If the motor used comes into contact with a positive limit switch/negative limit switch when it
rotates, it will stop immediately.
6. Bit 15in D1847 (D1927, D2007, D2087, D2167, D2247): Restoring the DVP-10PM series motion
controller to the factory settings
® Bit 15=1: The values of parameters are restored to factory settings.

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1849 | D1848 | D1929 | D1928 | D2009 | D2008 | Present command position of the axis specified
A-axis B-axis C-axis (Pulse)
HW LW HW LW HW LW
D2089 | D2088 | D2169 | D2168 | D2249 D2248

[Description]

1. The value in (D1849, D1848) ((D1929, D1928), (D2009, D2008), (D2089, D2088), (D2169, D2168),
(D2249, D2248)) is in the range of -2,147,483,648 to +2,147,483,647.

2. The present command position of the axis specified is indicated by the number of pulses. The unit used
is determined by bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216). After the axis
specified returns home, the value in (D1835, D1834) ((D1915, D1914), (D1995, D1994), (D2075,
D2074, (D2155, D2154), (D2235, D2234)) will be written into (D1849, D1848) ((D1929, D1928),
(D2009, D2008), (D2089, D2088), (D2169, D2168), (D2249, D2248)).

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1851 | D1850 | D1931 | D1930 | D2011 | D2010 | Present command speed of the axis specified
A-axis B-axis C-axis (PPS)
HW LW HW LW HW LW
D2091 | D2090 | D2171 | D2170 | D2251 | D2250

[Description]

1. The value in (D1851, D1850) ((D1931, D1930), (D2011, D2010), (D2091, D2090), (D2171, D2170),
(D2251, D2250)) is in the range of O to 2,147,483,647.

2. The present command speed of the axis specified is indicated by the number of pulses.

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1853 | D1852 | D1933 | D1932 | D2013 | D2012 | Present command position of the axis specified
A-axis B-axis C-axis (Unit)
HW LW HW LW HW LW
D2093 | D2092 | D2173 | D2172 | D2253 D2252

[Description]
1. The value in (D1853, D1852) ((D1933, D1932), (D2013, D2012), (D2093, D2092), (D2173, D2172),
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(D2253, D2252)) is in the range of -2,147,483,648 to +2,147,483,647.

2. The unit used is determined by bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216). After
the axis specified returns home, the value in (D1835, D1834) ((D1915, D1914), (D1995, D1994),
(D2075, D2074, (D2155, D2154), (D2235, D2234)) will be written into (D1853, D1852) ((D1933,
D1932), (D2013, D2012), (D2093, D2092), (D2173, D2172), (D2253, D2252)).

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1855 | D1854 | D1935 | D1934 | D2015 | D2014
A-axis B-axis C-axis
HW LW HW LW HW LW
D2095 | D2094 | D2175 | D2174 | D2255 | D2254

Present command speed of the axis specified
(Unit)

[Description]

1. The value in (D1855, D1854) ((D1935, D1934), (D2015, D2014), (D2095, D2094), (D2175, D2174),
(D2255, D2254)) is in the range of 0 to 2,147,483,647.

2. The unit used is determined by bit 0 and bit 1 in D1816 (D1896, D1976, D2056, D2136, D2216).

X-axis Y-axis Z-axis
HW LW HW LW HW LW
.D 1856 .D1936 .[)2016 State of the axis specified
A-axis B-axis C-axis
HW LW HW LW HW LW
D2096 D2176 D2256
[Description]
Bit# D1856 (D1936, D2016...)
0 Positive-going pulses are being output.
1 Negative-going pulses are being output.
2 The axis specified is operating.
3 An error occurs.
4 The axis specified pauses.
5 The manual pulse generator used
generates positive-going pulses.
6 The manual pulse generator used
generates negative-going pulses.
Undefined
X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1857 D1937 D2017 .
- - . Axis error code
A-axis B-axis C-axis
HW LW HW LW HW LW
D2097 D2177 D2257

[Description]

Please refer to chapter 11 for more information.
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X-axis Y-axis Z-axis Electronic gear ratio
HW LW HW LW HW LW
D1858 D1938 D2018 Electronic gear ratio (Numerator)
D1859 D1939 D2019 Electronic gear ratio (Denominator)
A-axis B-axis C-axis Electronic gear ratio
HW LW HW LW HW LW
D2098 D2178 D2258 Electronic gear ratio (Numerator)
D2099 D2179 D2259 Electronic gear ratio (Denominator)

[Description]

1. Ifbit5in D1846 (D1926, D2006, D2086, D2166, D2246) is set to ON, a manual pulse generator mode
will be activated.

2. A manual pulse generator generates A/B-phase pulses that are sent to the input terminals X10+ and
X11+. The relation between the position of the axis specified and the input pulses generated by the
manual pulses used is shown below.

@ Aphase [ B
B phase _[1 [

Frequency of input pulses X

= Frequency of output pulses

Servodrive
D1858 (D1938,...) FP Servo motor
D1859 (D1939,...) T
RP M, |:| —-

If a positive limit switch or a negative limit switch is enabled when a manual pulse generator is operated,
the generation of pulses will stop. If a positive limit switch is enabled, positive-going pulses will be
inhibited, and negative-going will be allowed. If a negative limit switch is enabled, negative-going
pulses will be inhibited, and positive-going switch will be allowed.

3. The speed output is determined by the frequency of input pulses generated by a manual pulse
generator and an electronic gear ratio.

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1861 | D1860 | D1941 | D1940 | D2021 | D2020
A-axis B-axis C-axis
HW LW HW LW HW LW
D2101 | D2100 | D2181 | D2180 | D2261 | D2260

Frequency of pulses generated by the manual
pulse generator for the axis specified

[Description]

1. The value in (D1861, D1860) ((D1941, D1940), (D2021, D2020), (D2101, D2100), (D2181, D2180),
(D2261, D2260)) indicates the frequency of pulses generated by the manual pulse generator for the
axis specified. It does not vary with the values in D1858 (D1938, D2018, D2098, D2178, D2258) and
D1859 (D1939, D2019, 2099, D2179, D2259).

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1863 | D1862 | D1943 | D1942 | D2023 | D2022
A-axis B-axis C-axis
HW LW HW LW HW LW
D2103 | D2102 | D2183 | D2182 | D2263 | D2262

Number of pulses generated by the manual pulse
generator for the axis specified

[Description]

1. Thevalue in (D1863, D1862) ((D1943, D1942), (D2023, D2022), (D2103, D2102), (D2183, D2182),
(D2263, D2262)) indicates the number of pulses generated by the manual pulse generator for the axis
specified. If the pulses generated by the manual pulse generator for the axis specified are clockwise
pulses, the value in (D1863, D1862) ((D1943, D1942), (D2023, D2022), (D2103, D2102), (D2183,
D2182), (D2263, D2262)) will increase. If the pulses generated by the manual pulse generator for the
axis specified are counterclockwise pulses, the value in (D1863, D1862) ((D1943, D1942), (D2023,
D2022), (D2103, D2102), (D2183, D2182), (D2263, D2262)) will decrease.
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2. The value in (D1863, D1862) ((D1943, D1942), (D2023, D2022), (D2103, D2102), (D2183, D2182),
(D2263, D2262)) does not vary with the values in D1858 (D1938, D2018, D2098, D2178, D2258) and
D1859 (D1939, D2019, 2099, D2179, D2259).

X-axis Y-axis Z-axis
HW LW HW LW HW LW
D1864 D1944 D2024 | Response speed of the manual pulse generator
A-axis B-axis C-axis for the axis specified
HW LW HW LW HW LW
D2104 D2184 D2264

[Description]

1. Ifthe response speed set is high, the pulses output happen almost at the same time as the pulses input
by the manual pulse generator used.

2. If the response speed set is low, the pulses output follows the pulses input by the manual pulse
generator used.

Setting value Response speed
=5 4 ms (Initial value)
4 32 ms
3 108 ms
2 256 ms
lor0O 500 ms

3. Bit8 and bit 9in D1864 (D1944, D2024, D2104, D2184, D2264): Setting the input pulses generated by
the manual pulse generator specified

b9 b8 Input type (positive logic) Description
FP Clockwise pulses
0 0 Counting up/down
RP Counterclockwise pulses
rruses 7 | F LFLFLELELEL
0 1 Pulses+Directions

i Counterclockwise
RP Directions Clockwise ’7

1o o nprasomizes £ 1 4141 KK #] AB-phasepuises
RP B-phase pulses MM— Four times the
1 1 Clockwise Counterclockwise frequency of

A/B-phase pulses
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3.12.2 Introduction of Modes of Motion

1. There are eight modes of motions.

1. Returning home
2. JOG motion
3. Single-speed motion

4. Inserting single-speed motion

specified by software
2. Returning home
3. Positive JOG motion
4. Negative JOG motion

5. Manual pulse generator mode

If a mode of motion is activated when another mode of motion is executed, the DVP-10PM series
motion controller will continue executing the original mode.

3. There are two types of acceleration curves.

5. Two-speed motion

6. Inserting two-speed motion

7. Variable motion

8. Manual pulse generator mode
2. If more than one mode of motion is activated, they will be executed in particular order.
1. Stopping the motion of the axis

6. Variable motion

7. Single-speed motion
8. Inserting single-speed motion
9. Two-speed motion
10. Inserting two-speed motion

1. Trapezoid curve 2. S curve
. b14=1
Velocity b14_=0 Velocity S curve
3 Trapezoid curve A :
Vbias —> ; ! »Time Vbias —— 3 » Time
<> > <> «>
PTa To ! Ta | I To
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3.12.3 Special Data Registers for Motion Axes

Special data registers for motion axes

X-axis Y-axis Z-axis A-axis

HW

LW | HW | LW | HW | LW | HW

LW

Parameter

Mode of operation

uonow 90r

awoy Buiuiniay
uonow paads-a|buls
uonow paads-om|
uonouw ajgelrep

uonow paads-a|buls Buliasu|
uonow paads-om) Buliasul

apow Joelauab as|nd enuep

D1819

D1818|D1899|D1898|D1979|D1978| D2059

D2058

Number of pulses it
takes for the motor of the
axis specified to rotate
once (A)

D1821

D1820|D1901|D1900|D1981|D1980| D2061

D2060

Distance generated after
the motor of the axis
specified rotate once (B)

If the unit used is a motor unit, the

special data registers do not need to be

set.

If the unit used is a mechanical unit or a
compound unit, the special data registers

need to be set.

D1816| - |D1896| - |D1976 -

D2056

Setting the parameters
of the axis specified

D1823

D1822|D1903|D1902|D1983|D1982| D2063

D2062

Maximum speed (Vvax)
at which the axis
specified rotates

D1825

D1824|/D1905|D1904 D1985|D1984| D2065

D2064

Start-up speed (Vaias) at
which the axis specified
rotates

D1827

D1826|/D1907|D1906|D1987|D1986| D2067

D2066

JOG speed (Vjoc) at
which the axis specified
rotates

D1829

D1828/D1909|D1908|D1989|D1988| D2069

D2068

Speed (Vrr) at which the
axis specified returns
home

D1831

D1830|/D1911|D1910|D1991|D1990| D2071

D2070

Speed (Vcr) to which the
speed of the axis
specified decreases
when the axis returns
home

D1832| - |D1912| - |D1992 -

D2072

Number of PGO pulses
for the axis specified

D1833| - |D1913| - |D1993 -

D2073

Supplementary pulses
for the axis specified

D1835

D1834|/D1915|D1914 D1995|D1994| D2075

D2074

Home position of the
axis specified

D1836| - |D1916| - |D1996 -

D2076

Time (Tacc) it takes for
the axis specified to
accelerate

Di837| - |D1917| - |D1997 -

D2077

Time (Toec) it takes for
the axis specified to
decelerate

D1839

D1838|D1919|D1918|D1999|D1998| D2079

D2078

Target position of the
axis specified (P (1))

D1841

D1840|D1921|D1920|D2001|D2000| D2081

D2080

Speed at which the axis
specified rotates (V (1))

D1843

D1842|D1923|D1922|D2003|D2002| D2083

D2082

Target position of the
axis specified (P (I1))

D1845

D1844|/D1925|D1924 D2005|D2004 | D2085

D2084

Speed at which the axis
specified rotates (V (I1))

D1846| - |D1926| - |D2006 -

D2086

Operation command

DVP-10PM Application Manual

3-69




3 Devices

Special data registers for motion axes

X-axis

Y-axis

Z-axis

A-axis

HW

LW

HW

LW

HW | LW

HW

LW

Parameter

Mode of operation

uonow 9O

awoy buluiniay
uonow paads-ajbuls
uonow paads-om|

uonow paads-a|buls Buniasul
uonow paads-om Buiiasuj

uolnow ajgelsen

apow Jojelauab as|nd renue

D1847

D1927

- |D2007

D2087

Mode of operation

©
©
©
©
©

©
©

D1849

D1848

D1929

D1928

D2009|D2008

D2089

D2088

Present command
position of the axis
specified (Pulse)

D1851

D1850

D1931

D1930

D2011|D2010

D2091

D2090

Present command
speed of the axis
specified (PPS)

D1853

D1852

D1933

D1932

D2013|D2012

D2093

D2092

Present command
position of the axis
specified (Unit)

D1855

D1854

D1935

D1934

D2015|D2014

D2095

D2094

Present command
speed of the axis
specified (Unit)

D1858

D1938

- |D2018

D2098

Electronic gear ratio of
the axis specified
(Numerator)

D1859

D1939

- |D2019

D2099

Electronic gear ratio of
the axis specified
(Denominator)

D1861

D1860

D1941

D1940

D2021|{D2020

D2101

D2100

Frequency of pulses
generated by the manual
pulse generator for the
axis specified

D1863

D1862

D1943

D1942

D2023|D2022

D2103

D2102

Number of pulses
generated by the manual
pulse generator for the
axis specified

D1864

D1944

- |D2024

D2104

Response speed of the
manual pulse generator
for the axis specified

D1865

Mode of stopping
Ox0~0x99

D1867

D1866

D1947

D1946

D2027|D2026

Electrical zero of the axis
specified

D1868

Setting an Ox motion
subroutine number

D1869

Step address in the Ox
motion subroutine at
which an error occurs

D1872

Enabling a Y device
when the Ox motion
subroutine is ready

D1873

Enabling a Y device
when an M-code in the
Ox motion subroutine is
executed

D1874

Using an X device to
reset the M-code
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Special data registers for motion axes

Mode of operation

' 0 0 5| d 5 5 Z
. . n . (@] EP'_ > n s n 2 Q
X-axis Y-axis Z-axis A-axis O Elale|? 2 g2
3|13|%2 58|52\
o = (%) @ D Q@ (0]
R 2 3 2
o [9) (%) o | = =
S| S| o |5 S 9 @
Parameter ol g |3 o S o
3| 3 ol 22|35 |«
2 |93 z
HW | LW | HW | LW | HW | LW | HW LW 5 © | > o] )
s @ 3
o 3 S
3 2 =
o o =
= S o
o o
= )
Starting the axis
} ) ) ) ) _ |specified manually N R e e
D1875 D1955 (ZRN, MPG, JOG-, ® ®
JOGH+)
. . : Mode of operation
Special data registers for motion axes
o -l w5 d 35 <
. _ olz |22 £|3|8|5
B-axis C-axis ® clale 9 o 5 2
S| g = »0 | = <
3|13|?|5|s|5|Z |
9.- > % «Q g « ® =)
Siz|gle|2|g/8|5
Parameter o|le|lg|3|5|=|a
3 | 3 ol 2|0 g «
® 246 9 B 5
HW LW HW LW = |5 | 3| o >
) @ o =
> D Q
o 3 S
3 2 -
o o 3
=3 > o
o a
=} ©)
g‘ﬂ?ﬁgﬁ:ﬁgﬁ;ﬁrﬂof the If the unit used is a motor unit, the
D2139 D2138 D2219 D2218 : o special data registers do not need to be
axis specified to rotate set
once )
Distance generated after If the unit used is a mechanical unit or a
D2141 D2140 D2221 D2220 |t motor of the axis | comPound unit, the special data registers
o need to be set.
specified rotate once
- D2136 . D2216  Selling the parameters | | | | o | o5 | o | o | o
of the axis specified
Maximum speed (Vmax)
D2143 D2142 D2223 D2222 at which the axis © © o} ® o} o} © @
specified rotates
Start-up speed (Vgias) at
D2145 D2144 D2225 D2224 which the axis specified | ©¢ | ¢ | @ | @ | @ | @ | © | ©
rotates
JOG speed (Vioc) at
D2147 D2146 D2227 D2226 which the axis specified | o - - - - - - -
rotates
DVP-10PM Application Manual 3-71




3 Devices

Mode of operation

Special data registers for motion axes

B-axis C-axis

uonow 9O

Parameter

awoy Buluimay
uonow paads-om]
uonouw ajgelrep

HW LW HW LW

uonow paads-ajbuls

uonow paads-a|buls Bunuasu|
uonow paads-om Buiiasuj
apow Jojeiauab as|nd [enuep

Speed (Vrr) at which the
D2149 D2148 D2229 D2228 axis specified returns
home

Speed (Vcr) to which the
speed of the axis

D2151 D2150 D2231 D2230 specified decreases
when the axis returns
home

Number of PGO pulses
for the axis specified
Supplementary pulses
for the axis specified
Home position of the
axis specified

- D2152 - D2232

- D2153 - D2233

D2155 D2154 D2235 D2234

Time (Tacc) it takes for
- D2156 - D2236 the axis specified to e | e | @ | @ | e | e | o -
accelerate

Time (Tpec) it takes for
- D2157 - D2237 the axis specified to e | e | | @ | e | e | o -
decelerate

D2159 D2158 D2239 D223g | larget position of the Sl -l e|le|ele]| -]oe
axis specified (P (1))

D2161 D2160 D2242 D240  |SPeedatwhichtheaxis | [ | 1 o o o | o | _
specified rotates (V (1))

D2163 D2162 D2243 D2242 | larget position of the Lol ol elel] -] e
axis specified (P (I1))

Speed at which the axis
D2165 D2164 D2245 D2244 specified rotates (V (Il)) | - - - - ® ® - -

- D2166 - D2246 Operation command e |e | |e | |e |eo |e
- D2167 - D2247 Mode of operation © |e |e | |e |e |eo |e
Present command
D2169 D2168 D2249 D2248 position of the axis e | e | | e | e | e | o6 |e

specified (Pulse)

Present command
D2171 D2170 D2251 D2250 speed of the axis ® ® ° ® ® ® ® ®
specified (PPS)

Present command
D2173 D2172 D2253 D2252 position of the axis e | e | | @ | e | e | o e
specified (Unit)

Present command
D2175 D2174 D2255 D2254 speed of the axis e |e |e |e | |e |eo |e
specified (Unit)

Electronic gear ratio of

- D2178 - D2258 the axis specified - - - - - - - )
(Numerator)
Electronic gear ratio of

- D2179 - D2259 the axis specified - - - - - - - )

(Denominator)
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Special data registers for motion axes

B-axis

C-axis

HW

LW

HW

LW

Parameter

Mode of operation

uonow 0r

awoy buluiniay

uonow paads-a|buls

uonow paads-ajbuls Bunuasu|

uolow paads-omL

uonow pasds-om) Buniasui

uolnoWw ajgerren

apouw Jojeiauab as|nd jenuep

D2181

D2180

D2261

D2260

Frequency of pulses
generated by the manual
pulse generator for the
axis specified

D2183

D2182

D2263

D2262

Number of pulses
generated by the manual
pulse generator for the
axis specified

D2184

D2264

Response speed of the
manual pulse generator
for the axis specified

@ indicates that the special data registers are applicable to the motion.
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MEMO
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4 Basic Instructions

4.1 Table of Basic Instructions

[ General instructions

Instruction : Execution Page
code Function Operand speed (us) Step number
LD Loading a Form A contact X, Y,M,S, T,C 0.14 3 4-3
LDI Loading a Form B contact X, Y,M,S, T,C 0.14 3 4-3
AND Cor_mectmg a Form A contact in XYM, S, T.C 0.14 3 a4
series
ANI Connectlng a Form B contact in XYM, S TC 0.14 3 4-4
series
OR Connecting a Form A contact in XYM, S, T.C 0.14 3 4.5
parallel
ORI Connecting a Form B contact in X.Y.M.S,T.C 0.14 3 4.5
parallel
ANB Connecting circuit blocks in series None - 3 4-6
ORB Connecting circuit blocks in parallel | None - 3 4-7
[d Output instructions
Instruction . Execution Page
code Function Operand speed (us) Step number
ouT Driving a coill Y, M, S - 3 4-7
SET Keeping a device ON Y,M, S - 3 4-8
RST Resetting a contact or a register Y,M,S, T,C,D, V,Z - 3 4-8
Timer and counters
AP Instruction Function Operand Execution Step Page
code speed (us) number
96 TMR 16-bit timer T-KorT-D 6 5 4-9
97 | CNT 16-bit counter C-K or C-D (16 bits) 2.8 5 4-9
97 DCNT 32-bit counter C-K or C-D (32 hits) 2.8 6 4-10
[ Rising-edge/Falling-edge detection instructions
AP Instruction Eunction Operand Execution Step Page
code speed (us) number
90 | LDP starting rising-edge X,Y,M,S,T,C 0.4 3 4-10
detection
91 | LDF Starting falling-edge X,Y,M,S,T,C 05 3 4-11
detection
92 | ANpp | Connecting rising-edge X, Y,M, S, T,C 0.4 3 4-11
detection in series
93 | ANDF Conneciting falling-edge X,Y,M,S,T,C 0.4 3 4-12
detection in series
94 | ORP Connecting rising-edge X,Y,M,S,T,C 0.5 3 4-12
detection in parallel
95 | ORF Connecting falling-edge X,Y,M,S,T,C 0.4 3 4-13
detection in parallel

DVP-10PM Application Manual

4-1



4 Basic Instructions

Rising-edge/Falling-edge output instruction

AP Instruction Function Operand Execution Step Page
code speed (us) number

89 PLS Rising-edge output Y, M 0.2 3 4-14

99 PLF Falling-edge output Y, M 0.3 3 4-14

L Other instructions

Instruction . Execution Page
code Function Operand speed (us) Step number
P Pointer P0O~P255 - 1 4-15
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4 Basic Instructions

4.2 Descriptions of the Basic Instructions

Instruction Function Applicable
code model
. 10PM
LD Loading a Form A contact v
o q X0~X377 | YO~Y377 |M0~M4,095|S0~S1,023| TO~T255 | C0~C255 [D0~D9,999
peran v v v v v v -

€ The instruction LD applies to the Form A contact which starts from a busbar or

Explanation

Ladder diagram:

the Form A contact which is the start of a circuit. It reserves the present
contents, and stores the state which is gotten in the accumulation register.

Instruction code: Description:

LD X0 Loading the Form A
X0 X1
Example I—H X @ contact X0
AND X1 Connecting the
Form A contact X1
in series
ouT Y1 Driving the coil Y1
Instruction Function Applicable
code model
. 10PM
LDI Loading a Form B contact v
o d X0~X377 | YO~Y377 |M0~M4,095| S0~S1,023| TO~T255 | C0~C255 |D0~D9,999
peran v v v v v v i

€ The instruction LDI applies to the Form B contact which starts from a busbar or
the Form B contact which is the start of a circuit. It reserves the present
contents, and stores the state which is gotten in an accumulation register.

Explanation

X0

Example

Ladder diagram:

X1
I

ey

DVP-10PM Application Man

ual
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Instruction code: Description:

LDI

AND

ouT

X0

X1

Y1

Loading the Form B
contact X0

Connecting the Form
A contact X1 in series

Driving the coil Y1
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Instruction Function Applicable
code model
. . , 10PM
AND Connecting a Form A contact in series %
o d X0~X377 | YO~Y377 |M0~M4,095| S0~S1,023| TO~T255 | C0O~C255 |D0~D9,999
peran v v v v v v }
€ The instruction AND is used to connect a Form A contact in series. It reads the
E | ti state of a contact which is connected in series, and performs the AND
Xplanation operation on the previous logical operation result. The final result is stored in an
accumulation register.
Ladder diagram: Instruction code: Description:
LDI X1 Loading the Form B
X1 X0
Example | . | @ contact X1
AND  XO Connecting the Form
A contact X0
ouT Y1 Driving the coil Y1
Instruction Function Applicable
code model
. . : 10PM
ANI Connecting a Form B contact in series v
o q X0~X377 | YO~Y377 |M0~M4,095| S0~S1,023| TO~T255 | C0~C255 |D0~D9,999
peran v v v v v v -
€ The instruction ANI is used to connect a Form B contact in series. It reads the
E | ti state of a contact which is connected in series, and performs the AND
Xplanation operation on the previous logical operation result. The final result is stored in an
accumulation register.
Ladder diagram: Instruction code: Description:
LD X1 Loading the Form A
X1 X0
Example I_” Y @ contact X1
ANI X0 Connecting the Form
B contact X0 in series
ouT Y1 Driving the coil Y1
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Explanation

Instruction Function Applicable
code model
. _ 10PM
OR Connecting a Form A contact in parallel v
o d X0~X377 | YO~Y377 |M0~M4,095|S0~S1,023| TO~T255 | C0~C255 [D0~D9,999
peran v v v v v v i
€ The instruction OR is used to connect a Form A contact in parallel. It reads the

state of a contact which is connected in parallel, and performs the OR
operation on the previous logical operation result. The final result is stored in an
accumulation register.

Explanation

Example

Ladder diagram: Instruction code: Description:
LD X0 Loading the Form A
Example | >|<|0 @ contact X0
)'('1 OR X1 Connecting the Form
A contact X1 in
parallel
ouT Y1l Driving the coil Y1
Instruction Function Applicable
code model
. _ 10PM
ORI Connecting a Form B contact in parallel %
X0~X377 | YO~Y377 |M0~M4,095| S0~S1,023| TO~T255 | C0~C255 |D0~D9,999
Operand 7 % 7 % v % -
€ The instruction ORI is used to connect a Form B contact in parallel. It reads the

state of a contact which is connected in parallel, and performs the OR
operation on the previous logical operation result. The final result is stored in an
accumulation register.

Ladder diagram:

X0
| 1

[E3

DVP-10PM Application Manual
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Instruction code: Description:

LD X0
ORI X1
ouT Y1

Loading the Form A
contact X0
Connecting the Form
B contact X1 in
parallel

Driving the coil Y1



4 Basic Instructions

Instruction Function Applicable
code model
o : : 10PM
ANB Connecting circuit blocks in series v
| Operand | None |

€ The instruction ANB is used to perform the AND operation on the logical
operation result reserved previously and the contents of the present

Explanation accumulation register.

Ladder diagram: Instruction code: Description:
X0 X1 LD X0 Loading the Form A
Exam pIe = contacthO
X2 X3 ORI X2 Connecting the Form
B contact X2 in
Block A Block B paral!el
LDI X1 Loading the Form B
contact X1
OR X3 Connecting the Form
A contact X3 in
parallel
ANB Connecting the circuit
blocks in series
ouT Y1l Driving the coil Y1
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Instruction Function Applicable
code model
) . _ 10PM
ORB Connecting circuit blocks in parallel v
| Operand | None |

€ The instruction ORB is used to perform the OR operation on the logical
operation result reserved previously and the contents of the present
accumulation register.

Explanation

Ladder diagram:

Instruction code: Description:

x0 X1 BlockA LD X0 Loading the Form A
Example "y Vi contact X0
X2 X3 ANI X1 Connecting the Form
" I} ORB B cor.ltact X1 in series
Block B LDI X2 Loading the Form B
contact X2
AND X3 Connecting the Form
A contact X3 in series
ORB Connecting the circuit
blocks in parallel
ouT Y1 Driving the coil Y1
Instruction Function Applicable
code model
- . 10PM
ouT Driving a coil %
X0~X377 | YO~Y377 |M0~M4,095| S0~S1,023| TO~T255 | CO~C255 |D0~D9,999
Operand % Y %

Explanation

*

Example

X0

The logical operation result prior to the application of the instruction OUT is

sent to the device specified.

Action of a coil

ouT
. Contact
Operation

result Coil Form A contact Form B contact

(Normally-open (Normally-closed
contact) contact)
False Off OFF ON
True On ON OFF

Ladder diagram:

X1
1

iy

DVP-10PM Application Manual
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Instruction code: Description:

LDI X0
AND X1
ouT Y1

Loading the Form B
contact X0

Connecting the Form
A contact X1 in series

Driving the coil Y1
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Instruction Function Applicable
code model
_ _ 10PM
SET Keeping a device ON v
X0~X377 | YO~Y377 |M0~M4,095|S0~S1,023| TO~T255 | C0O~C255 |D0~D9,999
Operand v % %

Explanation

€ When the instruction SET is driven, the device specified is set to ON. Whether
the instruction SET is still driven or not, the device specified remains ON. Users
can set the device specified to OFF by means of the instruction RST.

Ladder diagram: Instruction code: Description:

X0 YO LD X0 Loading the Form A

Example |_| | A SET Y1 contact X0
ANI YO Connecting the
Form B contact YO
SET Y1 Y01 remains ON.
Instruction Function Applicable
code model
: . 10PM
RST Resetting a contact or a register v
X0~X377 | YO~Y377 |M0~M4,095| S0~S1,023| TO~T255 | C0~C255 |D0~D9,999
Operand - v % v v v ¥

Explanation

€ When the instruction RST is driven, the device specified acts in the way
described below.

Device State

S, Y, M The coil and the contact are set to OFF.

TC Th.e present timer value or the present counter value becomes 0. The
' coil and the contact are set to OFF.

D,V,Z The value becomes 0.

€ If the instruction RST is not executed, the state of the device specified will
remain unchanged.

Ladder diagram: Instruction code: Description:

X0 LD X0 Loading the Form A
Example |_” rsT | vs contact X0
RST Y5 Resetting Y5
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Instruction Function Applicable
code model
o 10PM
TMR 16-bit timer
v
Operand T-K TO~T255, KO~K32,767
P T-D TO~T255, DO~D9,999

Explanation

€ When the instruction TMR is executed, the coil specified is ON, and the timer
specified begins to count. If the timer value matches the setting value (timer

valuez=setting value), the contact specified will act in the way described below.

NO (Normally-open) contact OFF
NC (Normally-closed) contact ON
Ladder diagram: Instruction code: Description:
X0 LD XO Loading the Form A
Example I—I —— TMR T5 K1000 contact X0
TMR T5 K1000 The setting value in
the timer T5 is
K1000.
€ Please refer to the specifications for the model used for more information about
Additional the timer range which can be used.
remark
Instruction Eunction Applicable
code model
. 10PM
CNT 16-bit counter v
Operand C-K C0~C199, K0~K32,767
P CD C0~C199, DO~D9,999

Explanation

Example

€ When the counter coil specified by the instruction CNT is turned from OFF to
ON, the counter value increases by 1. If the counter value matches the setting
value (counter value=setting value), the contact specified will act in the way

described below.

NO (Normally-open) contact

OFF

NC (Normally-closed) contact

ON

€ |If there are pulses sent to the counter specified by the instruction CNT after the
counter value matches the setting value, the state of the contact specified and
the counter value will remain unchanged. Users can reset a counter by means
of the instruction RST.

Ladder diagram:

0 o

Cc20 K100

DVP-10PM Application Manual

Instruction code:
LD X0

CNT C20 K100

Description:
Loading the Form
A contact X0

The setting value
in the counter
C20 is K100.



4 Basic Instructions

Instruction Function Applicable
code model
. 10PM
DCNT 32-bit counter v
Operand C-K C200, C204, C208~C255, K-2,147,483,648~K2,147,483,647
P C-D C200, C204, C208~C255, b0~D9,999

€ DCNTis an instruction which is used to enable the 32-bit counters C200~C255.

€ (C221~C2255 are general up/down counters. When the counter coil specified
by the instruction DCNT is turned from OFF to ON, the counter value increases
or decreases by one according to the setting of M1200~M1234.

Explanation

Ladder diagram: Instruction code: Description:
Example MO LD MO Loading the Form
I—I F—— DCNT | €254 | K1000 A contact MO
DCNT C254 K1000 The setting value

in the counter
C254 is K1000.

Instruction Function Applicable
code model
L . 10PM
LDP Starting rising-edge detection %
o q X0~X377 | YO~Y377 |M0~M4,095| S0~S1,023| TO~T255 | C0~C255 |D0~D9,999
peran v v v v v v i
€ The usage of LDP is similar to that of LD, but the action of LDP is different from
Expl ti that of LD. LDP reserves the present contents, and stores the state of the rising
Xplanation edge-triggered contact specified to an accumulation register.
Ladder diagram: Instruction code:  Description:
LDP X0 Starting the detection
X0 X1
Example I_m Y @ of the state of the rising
edge-triggered contact
X0
AND X1 Connecting the Form A
contact X1 in series
ouT Y1l Driving the coil Y1

€ Please refer to the specifications for the model used for more information about
Additional the operand ranges which can be used.
remark € If the state of a rising edge-triggered contact in a DVP-10PM series motion
controller is ON before the DVP-10PM series motion controller is powered, it is
TRUE after the DVP-10PM series motion controller is powered.
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4 Basic Instructions

Instruction Function Applicable
code model
: . . 10PM
LDF Starting falling-edge detection 7
X0~X377 | YO~Y377 |M0~M4,095|S0~S1,023 | TO~T255 | CO~C255 |D0~D9,999
Operand v v v v v v ]

€ The usage of LDF is similar to that of LD, but the action of LDP is different from
that of LD. LDF reserves the present contents, and stores the state of the falling
edge-triggered contact specified to an accumulation register.

Explanation

Ladder diagram:

Instruction code: Description:

LDF X0 Starting the detection
X0 X1
Example I_NI Y @ of the state of the
falling edge-triggered
contact X0
AND X1 Connecting the Form A
contact X1 in series
ouT Y1l Driving the coil Y1
Instruction Function Applicable
code model
. o _ 10PM
ANDP Connecting rising-edge detection in series v
o q X0~X377 | YO~Y377 |M0~M4,095|S0~S1,023| TO~T255 | C0~C255 [D0~D9,999
peran v v v v v v -

€ The instruction ANDP is used to connect a rising edge-triggered contact in

Explanation

Example

series.

Ladder diagram:

X0
it

X1

|_|

DVP-10PM Application Manual

G

Instruction code: Description:

LD X0
ANDP X1
ouT Y1

Loading the Form A
contact X0

Connecting the rising
edge-triggered contact
X1 in series

Driving the coil Y1
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4 Basic Instructions

Instruction Function Applicable
code model
: . o . 10PM
ANDF Connecting falling-edge detection in series v
o q X0~X377 | YO~Y377 |M0~M4,095|S0~S1,023| TO~T255 | CO~C255 |D0~D9,999
peran v v v v v v -

€ The instruction ANDF is used to connect a falling edge-triggered contact in

. series.
Explanation
Ladder diagram: Instruction code:  Description:
LD X0 Loading the Form A
X0 X1
Example I_“ AT @ contact X0
ANDF X1 Connecting the falling
edge-triggered
contact X1 in series
ouT Y1l Driving the coil Y1
Instruction Function Applicable
code model
. L 10PM
ORP Connecting rising-edge detection in parallel v
o q X0~X377 | YO~Y377 |M0~M4,095| S0~S1,023| TO~T255 | C0O~C255 |D0~D9,999
peran v v v v v v ]

€ The instruction ORP is used to connect a rising edge-triggered contact in

. arallel.
Explanation P
Ladder diagram: Instruction code:  Description:
X0 LD X0 Loading the Form A
Example | Ly @ contact X0
X1 ORP X1 Connecting the rising
4 edge-triggered contact
X1 in parallel
ouT Y1 Driving the coil Y1
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4 Basic Instructions

Instruction Function Applicable
code model
_ _ o 10PM
ORF Connecting falling-edge detection in parallel 7
o d X0~X377 | YO~Y377 |M0~M4,095|S0~S1,023 | TO~T255 | CO~C255 |D0~D9,999
peran v v v v v v i

Explanation

€ The instruction ORF is used to connect a falling edge-triggered contact in

Example

parallel.

Ladder diagram:

DVP-10PM Application Manual

>

Instruction code:

LD

ORF

ouT

X0

X1

Y1

Description:

Loading the Form A

contact X0

Connecting the falling
edge-triggered contact

X1

Driving the coil Y1
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4 Basic Instructions

Instruction Function Applicable
code model
- 10PM
PLS Rising-edge output v
X0~X377 | YO~Y377 |M0~M4,095|S0~S1,023| TO~T255 | CO~C255 |D0~D9,999
Operand v %

Explanation

€ PLS s arising-edge output instruction. When X0 is turned from OFF to ON, the
instruction PLS is executed. MO sends a pulse for a scan cycle.

Ladder diagram: Instruction code: Description:
LD X0 Loading the Form A
X0
Example | PLS MO contact X0
MO is rising
MO
1 seT Y0 s e edge-triggered.
LD MO Loading the Form A
Timing diagram: SET vo ::(c())ntact MO ON
remains ON.
xo_[ 1 [ ]
MO |'| One scancycle |-|
vo__|
Instruction Eunction Applicable
code model
10PM
PLF Falling-edge output %
o d X0~X377 | YO~Y377 |M0~M4,095| S0~S1,023| TO~T255 | CO~C255 |D0~D9,999
peran i v v _ B i _

Explanation

Example

4-14

€ PLFis afalling-edge output instruction. When XO0 is turned from ON to OFF, the
instruction PLF is executed. MO sends a pulse for a scan cycle.

Ladder diagram: Instruction code: Description:
X0 LD X0 Loading the Form A
': —— PLF MO contact X0
MO PLF MO MO is falling
1 seT Y0 edge-triggered.
LD MO Loading the Form A

contact MO

Timing diagram: _
SET YO YO remains ON.

xo _ [ ] [
MO |—| One scancycle ”_
yo |

DVP-10PM Application Manual



4 Basic Instructions

Instruction Function Applicable
code model
_ 10PM
P Pointer ¥
| Operand | PO~P255 |

Explanation

Example

A pointer can be used by API 00 CJ, API1 01 CALL, API 256 CJN, and API 257 JMP.
The pointers used do not have to start from PO. A pointer number can not be used
repeatedly, otherwise an unexpected error will occur.

Ladder diagram:

X0
—]— cCJ P10
3

P10
X1

HE— G

DVP-10PM Application Manual

Instruction code: Description:

LD X0 Loading the Form A
contact X0
CJ P10 The jump instruction

CJ specifies P10.

P10 Pointer P10

LD X1 Loading the Form A
contact X1

ouT Y1l Driving the coil Y1
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4 Basic Instructions

MEMO
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5 Applied Instructions and Basic Usage

5.1 Table of Applied Instructions

Instruction code Pulse . Step Page
Type APl 6 bit | 32-bit linstruction Function T | 05
00 |CJ - v Conditional jump 3 - 5-13
5 | 01 |CALL - v Calling a subroutine 3 - 5-16
§ 02 | SRET - - Indicating that a subroutine ends 1 - 5-17
S | 07 'WDT - v Watchdog timer 1 - 5-19
S_" 08 | RPT - - Start of a nested loop (only one loop) 3 - 5-20
09 | RPE - - End of a nested loop 1 - 5-21
10 |CMP DCMP v Comparing values 7 9 5-22
11 | ZCP DzCP v Zonal comparison 9 12 5-23
5,_" 12 | MOV DMOV v Transferring a value 5 6 5-24
@ | 13 | SMOV - v Transferring digits 11 | - | 525
g 14 [CML | DCML v Inverting bits 5 9 | 528
2 | 15 |BMOV - v Transferring values 7 - 5-29
8 | 16 |FMOV |DFMOV 4 Transferring a value to several devices 7 13 5-31
é 17 | XCH DXCH v Interchanging values 5 9 5-32
% 18 | BCD DBCD v dCon'verting a binary value into a binary-coded 5 5 533

= ecimal value
19 | BIN DBIN v Convertlng a binary-coded decimal value into 5 5 534

a binary value
20 | ADD DADD v Binary addition 7 9 5-35
21 |SUB DSuUB 4 Binary subtraction 7 9 5-37
22 | MUL DMUL v Binary multiplication 7 9 5-38
> | 23 |DIV DDIV v Binary division 7 9 5-39
% 24 | INC DINC v Adding one to a binary value 3 3 5-40
% 25 | DEC DDEC 4 Subtracting one from a binary value 3 3 5-41
& | 26 |WAND | DWAND v Logical AND operation 7 9 5-42
27 | WOR DWOR 4 Logical OR operation 7 9 5-43
28 | WXOR | DWXOR v Logical exclusive OR operation 7 9 5-44
29 |NEG DNEG 4 Taking the two’s complement of a value 3 3 5-45
30 |ROR DROR v Rotating bits rightwards 5 9 5-47
31 |ROL DROL 4 Rotating bits leftwards 5 9 5-48
32 |RCR DRCR v Rotating bits rightwards with a carry flag 5 9 5-49
E 33 |RCL DRCL 4 Rotating bits leftwards with a carry flag 5 9 5-50
%. 34 | SFTR - v Moving the states of bit devices rightwards 9 - 5-51
g 35 | SFTL - 4 Moving the states of bit devices leftwards 9 - 5-52
2 | 36 | WSFR - v Moving the values in word devices rightwards 9 - 5-53
g 37 | WSFL - 4 Moving the values in word devices leftwards 9 - 5-55
5 38 | SFEWR B v Ic\j/loymg a value and writing it into a word 7 i 5.56

evice
39 | SERD B v (I;/oning a value and reading it from a word 7 i 5.57
evice

40 | ZRST - v Resetting a zone 5 - 5-58
41 | DECO - 4 Decoder 7 - 5-59
§ | 42 ENCO - v Encoder 7 5-61
2 43 /Sum DSUM v Number of bits which are ON 5 9 5-63
§ 44 | BON DBON v Checking the state of a bit 7 13 5-64
§ 45 | MEAN | DMEAN 4 Mean 7 13 5-65
g 46 | ANS - - Driving an annunciator 7 - 5-66
47 | ANR - 4 Resetting an annunicator 1 - 5-67
48 | SQR DSQR v Square root of a binary value 5 9 5-69
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5 Applied Instructions and Basic Usage

Instruction code Pulse : Ste Page
Type APl 6 bit | 32-bit linstruction Function T il
Q
8o Converting a binary integer into a bina
%l = 49 B DFLT Y floating-pgint valuey ’ Y B 6 570
@
T I
85
g _g 50 | REF - 4 Refreshing the states of 1/0O devices 5 - 5-72
g8
Q |61 SER DSER v Searching data 9 17 5-73
% 66 | ALT - 4 Alternating between ON and OFF 3 - 5-75
%- 67 | RAMP | DRAMP - Ramp 9 17 5-76
§ 69 | SORT |DSORT - Sorting data 11 21 5-78
78 |FROM | DEROM v Reac_ling data from a control register in a 9 12 5.80
special module
5 79 | TO DTO Writing data into a control register in a special 9 13 5.81
module
87 | ABS DABS v Absolute value 3 5 5-84
89 | PLS - - Rising-edge output 3 - 4-14
90 | LDP - - Starting rising-edge detection 3 - 4-10
@ 91 | LDF - - Starting falling-edge detection 3 - 4-11
‘g- 92 | ANDP - - Connecting rising-edge detection in series 3 - 4-11
g' 93 | ANDF - - Connecting falling-edge detection in series 3 - 4-12
2 94 ORP - - Connecting rising-edge detection in parallel 3 - 4-12
%. 95 | ORF - - Connecting falling-edge detection in parallel 3 - 4-13
& | 96 | TMR - - 16-bit timer 5 - 4-9
97 |CNT DCNT - 16-bit counter 5 6 4-9
99 | PLF - - Falling-edge output 3 - 4-14
(@)
§ 100 MODRD - - Reading Modbus data 7 - 5-85
5
%_ 101 MODWR - - Writing Modbus data 7 - 5-89
)
110 - DECMP v Comparing binary floating-point values 7 9 5-94
111 - DEZCP v Binary floating-point zonal comparison 9 12 5-95
112 - DMOVR 4 Transferring a floating-point value 9 5-96
116 - DRAD 4 Converting a degree to a radian - 6 5-97
117 - DDEG v Converting a radian to a degree - 6 5-98
- 120 - DEADD 4 Binary floating-point addition 7 9 5-99
;?_, 121 - DESUB v Binary floating-point subtraction 7 9 5-100
S |122 - DEMUL 4 Binary floating-point multiplication 7 9 5-101
ﬁ 123 - DEDIV v Binary floating-point division 7 9 5-102
%- 124 - DEXP 4 Exponent of a binary floating-point value - 6 5-103
92_: 125 _ DLN v Natural logarithm of a binary floating-point _ 6 5.104
= value
126 - DLOG v Logarithm of a binary floating-point value - 9 5-105
127 - DESQR 4 Square root of a binary floating-point value 5 6 5-106
128 - DPOW v Power of a floating-point value - 9 5-107
129 - DINT v gonve(ting a binary floating-point value into a _ 6 5-108
inary integer
130 - DSIN v Sine of a binary floating-point value 5 6 5-109
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5 Applied Instructions and Basic Usage

Instruction code Pulse : Ste Page
Type APl 6 bit | 32-bit linstruction Function T il
Q
8o Converting a binary integer into a bina
%l = 49 B DFLT Y floating-pgint valuey ’ Y B 6 570
@
T I
85
g _g 50 | REF - 4 Refreshing the states of 1/0O devices 5 - 5-72
g8
Q |61 SER DSER v Searching data 9 17 5-73
% 66 | ALT - 4 Alternating between ON and OFF 3 - 5-75
%- 67 | RAMP | DRAMP - Ramp 9 17 5-76
§ 69 | SORT |DSORT - Sorting data 11 21 5-78
78 |FROM | DEROM v Reac_ling data from a control register in a 9 12 5.80
= special module
o 79 | TO DTO Writing data into a control register in a special 9 13 5.81
module
87 | ABS DABS v Absolute value 3 5 5-84
89 | PLS - - Rising-edge output 3 - 4-14
- 90 | LDP - - Starting rising-edge detection 3 - 4-10
g |91 LDF - - Starting falling-edge detection 3 - 4-11
S | 92 | ANDP - - Connecting rising-edge detection in series 3 - 4-11
g 93 | ANDF - - Connecting falling-edge detection in series 3 - 4-12
§ 94 | ORP - - Connecting rising-edge detection in parallel 3 - 4-12
S | 95 ORF - - Connecting falling-edge detection in parallel 3 - 4-13
? 196 | TMR - - 16-bit timer 5 - 4-9
97 |CNT DCNT - 16-bit counter 5 6 4-9
99 | PLF - - Falling-edge output 3 - 4-14
(@)
§ 100 MODRD - - Reading Modbus data 7 - 5-85
5
%_ 101 MODWR - - Writing Modbus data 7 - 5-89
)
110 - DECMP v Comparing binary floating-point values 7 9 5-94
111 - DEZCP v Binary floating-point zonal comparison 9 12 5-95
112 - DMOVR 4 Transferring a floating-point value 9 5-96
116 - DRAD 4 Converting a degree to a radian - 6 5-97
117 - DDEG v Converting a radian to a degree - 6 5-98
- 120 - DEADD 4 Binary floating-point addition 7 9 5-99
;?_, 121 - DESUB v Binary floating-point subtraction 7 9 5-100
S |122 - DEMUL 4 Binary floating-point multiplication 7 9 5-101
ﬁ 123 - DEDIV v Binary floating-point division 7 9 5-102
%- 124 - DEXP 4 Exponent of a binary floating-point value - 6 5-103
92_: 125 _ DLN v Natural logarithm of a binary floating-point _ 6 5.104
= value
126 - DLOG v Logarithm of a binary floating-point value - 9 5-105
127 - DESQR 4 Square root of a binary floating-point value 5 6 5-106
128 - DPOW v Power of a floating-point value - 9 5-107
129 - DINT v gonve(ting a binary floating-point value into a _ 6 5-108
inary integer
130 - DSIN v Sine of a binary floating-point value 5 6 5-109
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5 Applied Instructions and Basic Usage

Instruction code = Pulse . Step Page
Type API - — 1. : Function : -
yp 16-bit 32-bit |instruction 16-bit 32-bit| No.
131 - DCOS v Cosine of a binary floating-point value 5 6 5-111
132 - DTAN v Tangent of a binary floating-point value 5 6 5-113
133 - DASIN v Arcsine of a binary floating-point value - 6 5-115
- 134 - DACOS v Arccosine of a binary floating-point value - 6 5-116
;?_, 135 - DATAN v Arctangent of a binary floating-point value - 6 5-117
5 136 - DSINH v Hyperbolic sine of a binary floating-point value| - 6 5-118
T 137 _ DCOSH v Hyperbolic cosine of a binary floating-point _ 6 5.119
=3 value
S 138 B DTANH v Hyperbolic tangent of a binary floating-point B 6 5.120
= value
® 72 - DADDR v Floating-point addition - 13 | 5-121
173 - DSUBR v Floating-point subtraction - 13 | 5-122
174 - DMULR v Floating-point multiplication - 13 | 5-123
175 - DDIVR v Floating-point division - 13 | 5-124
215| LD& DLD& - S1&S2 5 7 5-125
— 216| LD] DLD| - S1|S2 5 7 5-125
8 |217|LD" DLD" - S1nS2 5 7 5-125
g 218| AND& | DAND& - S1&S2 5 7 5-126
S |219] AND| DAND| - S1|Ss2 5 7 5-126
g 220| AND? DAND? - S1rS2 5 7 5-126
5 |221| OR& DOR& - S1&S2 5 7 5-127
° 222/ OR| DOR| - S1(S2 5 7 | 5127
223 | OR" DOR? - S1nS2 5 7 5-127
224| LD= DLD= - S1=S82 5 7 5-128
225| LD> DLD> - S1>8S2 5 7 5-128
226 | LD< DLD< - S1<8S2 5 7 5-128
228 | LD<> DLD<> - S1#£S2 5 7 5-128
229 | LD<= DLD<= - S1< 82 5 7 5-128
230 | LD>= DLD>= - S1> S2 5 7 5-128
O 232 AND= DAND= - S1=S82 5 7 5-129
3
T |233| AND> DAND> - S1>8S2 5 7 5-129
§ 234 | AND< DAND< - S1<8S2 5 7 5-129
= 1236/ AND<> | DAND<> - S1#S2 5 7 | 5129
S 237 AND<= | DAND<= - S1< S2 5 7 | 5-129
S 238 AND>= | DAND>= - S1> S2 5 7 | 5129
240| OR= DOR= - S1=S82 5 7 5-130
241 | OR> DOR> - S1>8S2 5 7 5-130
242 | OR< DOR< - S1<S2 5 7 5-130
244 | OR<> DOR<> - S1#£S2 5 7 5-130
245 | OR<= DOR<= - S1< 82 5 7 5-130
246 | OR>= DOR>= - S1> S2 5 7 5-130
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5 Applied Instructions and Basic Usage

Instruction code Pulse . Ste Page
Type APl 6 bit | 32-bit instruction Function 16-bit 3pZ-bit No.

147 SWAP | DSWAP m;elrg:vagﬁg?nt?heehé%r\}iggte in a device with 3 5 5.131

Q |154 RAND DRAND v Random value 7 13 5-132
cf 202 | SCAL - v Scale 9 - 5-133
g' 203 | SCLP DSCLP v Parameter scale 7 13 5-135
= 1256| CIN - 4 Negated conditional jump 3 - 5-139
gr. 257 | IMP - - Unconditional jump 3 - | 5-140
7 |258| BRET - - Returning to a busbar 1 - 5-141
259 | MMOV - v Converting a 16-bit value into a 32-bit value 6 - 5-142

260 | RMOV - 4 Converting a 32-bit value into a 16-bit value 6 - 5-143

5.2 Structure of an Applied Instruction

€ An applied instruction is composed of an instruction name and operands.
Instruction name: An instruction name represents a function.
Operand: An operand is the object of an operation.

An instruction name occupie one step. The number of steps an operand occupies can be two or
three, depending on the instruction used is a 16-bit instruciton or a 32-bit instruction.

€ Descriptions of the applied instructions

API || L Applicable model
D CMP p & @ Comparing values- 10PM
v
9 »| Bitdevice- Word device (6B st icion (7 Sens D
@— ALY M ]S K| H [Knxjknvikni{kn3| T | C | D[V | Z CME Continuity |, or  |PLISE
81 * * * * * * * * #* * * instruction instruction

a2-hit instruction (9 steps j-€—
Continuity DCMPP Pulse

D * x x \ mCMP instruction instruction
® Flag: Nnne-(—@

* - * = | = * = | = * * -
Sz

o

@—+ *  PNote: Hie instruction supports % devices and £ devices. (If the WS-bit
instruction is used, Z devices can nat be used. If the 32-bit
instruction is used, V' devices cannot be used.)

@2 Flease refer to specifications for more information about device
ranges.
API number

The upper cell indicates a 16-bit instruction. If the upper cell is a dotted cell, there will be
no 16-bit instruction.

The lower cell indicates a 32-bit instruction. If the lower cell is a dotted cell, there is no
32-bit instruction. If there is a 32-bit instruction, D is displayed in the lower cell, e.g. API
10 DCMP.

Applied instruction name
If © is displayed in the upper cell, a pulse instruction is generally used.

The lower cell indicates a pulse instruction. If there is a pulse instruction, P is displayed in
the lower cell, e.g. AP1 12 MOVP.

Operands
Function

Number of steps occupied by a 16-bit instruction, continuity instruction name, and pulse
instruction name

Number of steps occupied by a 32-bit instruction, continuity instruction name, and pulse
instruction name

Flags related to an applied instruction

©® ©

® @

© e QO
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5 Applied Instructions and Basic Usage

The devices marked with ‘ * ’ displayed in grayscale can be modified by V devices and Z
devices.
Points for attention

The devices marked with ‘ * ' can be used.

Device name

Device type

Applicable model

€ Typing an applied instruction
Some applied instructions are composed of instruction names, e.g. BRET and SRET, but most
applied instructions are composed of instruction names and operands.
The applied instructions that a DVP-10PM series motion controller can use are assigned the
instruction numbers API 00~API 260. Besides, every applied instruction is assigned a mnemonic. For
example, the mnemonic of API 12 is MOV. If users want to type an instruction by means of PMSoft,
they can type the mnemonic assigned to the instruction. If users want to type an instruction by means
of the handheld programming panel DVPHPPO03, they can type the APl number assigned to the
instruction. Every applied instruction specifies operands. Take the instruction MOV for instance.

X0 SO

| MOV | K10 | D10

—_— —
Instruction Operands
code
The instruction is used to move the value in the operand S to the operand D.
Source operand

S If there is more one source operand, the source operands will be represented by
S1,' Sy, and etc.

Destination operand

D If there is more than one destination operand, the destination operands will be
represented by D,, D,, and etc.

If operands are constants, they will be represented by m, mi, m,, n, ny, n,, and etc.
€ Length of an operand (16-bit instruction or 32-bit instruction)
The values in operands can be grouped into 16-bit values and 32-bit values. In order to process
values of difference lengths, some applied instructions are grouped into 16-bit instructions and 32-bit

instructions. After “D” is added to the front of a 16-bit instruction, the instruction becomes a 32-bit
instruction.

The instruction MOV is a 16-bit instruction. When X0 is ON, K10 is moved to D10.

X0
— ——mov| k10 | D10

The instruction DMOV is a 32-bit instruction.  When X1 is ON, the value in (D11, D10) is moved to
(D21, D20).

@OO®O®6G ®

X1
— | DMOV | D10 | D20
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5 Applied Instructions and Basic Usage

€ Continuity instruction/Pulse instruction

The applied instructions can be grouped into continuity instructions and pulse instructions in terms of
the ways the applied instructions are executed. If an instruction in a program is not executed, the
execution of the program will take less time. As a result, if there are pulse instructions in a program,
the scan cycle will be shorter. If “P” is added to the back of an instruction, the instruction becomes a
pulse instruction. Some instructions are mostly used as pulse instructions.

Pulse instruction When X0 is turned from OFF to ON, the instruction
X0 MOVP is executed once. MOVP will not be executed
I MOVP | D10 | D12 again during the scan cycle, and therefore it is a
pulse instruction.

Continuity instruction Whenever X1 is ON, the instruction MOV is

X1
}—H—MOV D10 | D12

executed once. MOV is a continuity instruction.

When the contacts X0 and X1 are OFF, the instructions are not executed, and the values in the
destation operands are not changed.

Operand

1.

2.
3.

5.

A word device can consist of bit devices. Applied instructions can use KnX, KnY, KnM, and KnS.
Values can be stored in KnX, KnY, KnM, and KnS.

Data registers, timers, counters, and index registers can be used as general operands.

A data register is a 16-bit register. If users want to use a 32-bit data register, they have to specify
two consecutive data registers.

If a 32-bit instruction uses DO as an operand, the 32-bit data register composed of D1 and DO will
be used. D1 occupies the high 16 bits, and DO occupy the low 16 bits. Timers and the 16-bit
counters CO~C199 can be used in the same way.

If the 32-bit counters C200~C255 are used as data registers, they can be operands used by 32-bit
instructions.

€ Operand type

1.

X devices, Y devices, M devices, and S devices can only be turned ON or OFF. They are bit
devices.

2. 16-bit (or 32-bit) T devices, C device, D devices, V devices, and Z devices are word devices.
3. If Knis added to the front of an X/Y/M/S device, a word device will be formed. For example, K2ZMO
represents a device composed of the eight bit devices MO~M7.
}_T? vov 1 kamol bio When )_(O i_s ON, the vall_Jes of_M0~M7 are moved to
[ bit 0~bit 7 in D10, and bit 8~bit 15 are set to 0.
€ Values in word devices composed of bit devices
16-bit instruction 32-bit instruction
A 16-bit value is in the range of K-32,768 to || A 32-bit value is in the range of K-2,147,483,648 to
K32,767. K2,147,483,647.
X:{/L:(e:ég s devies Cempesesl eF it Value in aword device composed of bit devices
K1 (4 bits) 0~15 K1 (4 bits) 0~15
K2 (8 bits) 0~255 K2 (8 bits) 0~255
K3 (12 bits) 0~4,095 K3 (12 bits) 0~4,095
K4 (16 bits) -32,768~+32,767 K4 (16 bits) 0~65,535
K5 (20 bits) 0~1,048,575
K6 (24 bits) 0~167,772,165
K7 (28 bits) 0~268,435,455
K8 (32 hits) -2,147,483,648~+2,147,483,647

DVP-10PM Application Manual
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€ General flags
Example: M1968 is a zero flag, M1969 is a borrow flag, and M1970 is a carry flag
Every flag in a DVP-10PM series motion controller corresponds to an operation result.
The state of a flag varies with an operation result. For example, if the instruction ADD/SUB/MUL/DIV
is used in the main program 0100~M102, the operation result gotten will affect the states of
M1968~M1970. However, if the instruciton is not executed, the states of the flags will remain

unchanged. The states of flags are related to instructions. Please refer to the explanations of
instructions for more information.

5.3 Processing Values

€ X devices, Y devices, M devices, and S devices can only be turned ON or OFF. They are bit devices.
Values can be stored in T device, C devices, D devices, V devices, and Z devices. They are word
devices. If Kn is added to the front of an X/Y/M/S device, a word device will be formed.

€ If Kn is added to the front of an X/Y/M/S device, a word device will be formed. For example, K2M0
represents a device composed of the eight bit devices MO~M7.

Valid data

e

——

M15 M14 M13 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO

loJl1]lola1fo]Ja1fofaJolaJoJlalolaiJol |
Low byte

@ The values in MO~M7 are moved.
Bit 8~bit 15 are setto 0.

D1:'0:0:0:0:0:0'0:0[0J1JoJi1JoJi1JoJz1]

[ Y - -y I N

b15 b14 bl13 bl2 bll bl0 b9 b8 b7 b6 b5 b4 b3 b2 b1l b0

! Equalto
Low byte

DifofJofJoJoJoJoJololo]JaJoJa1lola1]Jo]1]

€ The value in K1IMO is moved to a 16-bit register, and bit 4~bit 15 in the register are set to 0. The value
in K2MO is moved to a 16-bit register, and bit 8~bit 15 in the register are set to 0. The value in K3MO is
moved to a 16-bit register, and bit 12~bit 15 in the register are set to 0. The value in K1IMO is moved to
a 32-bit register, and bit 4~bit 31 in the register are set to 0. The value in K2ZMO is moved to a 32-bit
register, and bit 8~bit 31 in the register are set to 0. The value in K3MO is moved to a 32-bit register,
and bit 12~bit 31 in the register are set to 0. The value in K4AMO is moved to a 32-bit register, and bit
16~bit 31 in the register are set to 0. The value in K5EMO is moved to a 32-bit regiser, and bit 20~bit 31
in the register are set to 0. The vlaue in K6MO is moved to a 32-bit register, and bit 24~bit 31 in the
register are set to 0. The value in K7MO is moved to a 32-bit register, and bit 28~bit 31 in the register
are set to 0.

€ [f Knis in the range of K1~K3 (or K4~K7), the bits which are not assigned values in the 16-bit register

(the 32-bit register) to which a value is moved will be set to 0. As a result, operations will be performed
on positive values if Kn is in the range of K1~K3 (or K4~K7).

%~ The binary-coded decimal value in X4~X11 is

MO
}—{ I— BIN |K2X4| DO converted into a binary value, and the binary value is
stored in DO.

€ Users can specify bit device numbers freely. It is suggested X device numbers/Y devuce numbers
should end with 0, and that M device numbers/S device numbers should start from a number which is
a multiple of 8.
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*

Consecutive devices
Take data registers for instances. DO, D1, D2, D3, and D4 are consecutive data registers.
The consecutive word devices composed of bit devices are shown below.

K1X0 K1X4 K1X10 K1X14......
K2Y0 K2Y10 K2Y20 Y2X30......
K3MO0 K3M12 K3M24 K3M36.......
K4S0 K4S16 K4S32 K4S48.......

The consecutive word devices composed of bit devices are shown above. To avoid confusion, please
do not skip any word device composed of bit devices. Beisdes, if a 32-bit operation is performed on
K4YQ0, the high 16 bits in the 32-bit register to which the value in K4Y0 is moved will be set to 0. If a
32-bit value is required, please use K8YO0.

After an operation is performed, the binary integer gotten will be given priority. For example, 40+3=13,
and the remainder 1 is dropped. The integer part of the square root of an integer is retained, and the
fractional part of the square root is dropped. However, if a decimal instruiction is used, a decimal will
be gotten.

The applied intructions listed below are decimal instructions.

API 110 (D ECMP)

API 111 (D EZCP)

API 116 (D RAD)

API 117 (D DEG)

API 120 (D EADD)

API 121 (D ESUB)

API 122 (D EMUL)

API 123 (D EDIV)

API 124 (D EXP)

API 125 (D LN)

API 126 (D LOG)

API 127 (D ESQR)

API 128 (D POW)

API 129 (D INT)

API130 (D SIN)

API 131 (D COS)

API132 (D TAN)

API 133 (D ASIN)

API 134 (D ACOS)

API 135 (D ATAN)

API 136 (D SINH)

API 137 (D COSH)

API 138 (D TANH)

Representations of binary floating-point values

The floating-point values in a DVP-10PM series motion controller are 32-bit floating-point values, and the
representations of the floating-point values conform to the IEEE 754 standard.

23-bit ———__

Mantissa

_— 8-bit —__

S Exponent
b3

|—> Sign bit

0: Positive number
1: Negative number

bo

Representation of a floating-point value:

(-1)° x 25 x1.M;B =127

A 32-bit floating-point value is in the range of 2% to +2*'% that is, a 32-bit floating-point value is in the
range of £1.1755x10* to +3.4028x10*%,

Example 1: 23 is represented by a 32-bit floating-point value.

Step 1: Converting 23 into a binary value: 23.0=10111

Step 2: Normalizing the binary value: 10111=1.0111x24 (0111 is a mantissa, and 4 is an exponent)
Step 3: Getting the exponent which is stored

" E-B=4 —E-127=4 .. E=131=10000011,

Step 4: Combining the sign bit, the exponent, and the mantissa to form a floating-point value.

0 10000011 01110000000000000000000,=41B800004¢
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Example 2: -23.0 is represented by a 32-bit floating-point value.
-23.0 is converted in the same way as 23.0. Users only need to change the sign bit to 1.

A DVP-10PM series motion controller uses two consecutive registers to form a 32-bit floating-point values.
Take (D1, DO) in which a bianry floating-point value is stored for instance.

|¢——— D1(b15~b0) >|e DO (b15~b0) ——|
2z 2 2 2 2 2= 2z 2 2T 2T 2T 2T T 2T
| s [E7]E6]E5] § | E1] E0 [A22]A21][A20] G § [A6[A5[A4[ A3 A2 [Al] AO |
b31 b30 b29 b28 b24 b23 b22 b21 b20 b6 b5 b4 b3 b2 bl bO
e~ Exponent —»|¢——— Mantissa (23 bits) ——|

(8 bits; signed number) T_

Position where a decimal pointis hidden

Mantissa sign bit (0: Positive number; 1: Negative number)
When the value of b0~b31is0,the value ofb31is 0.

Decimal floating-point value

€ Since binary floating-point values are not widely accepted by people, they can be converted into
decimal floating-point values. However, the decimals on which operations are performed in a
DVP-10PM series motion controller are still binary floating-point values.

€ A decimal floating-point value is stored in two consecutive registers. The constant part is stored in the
register whose device number is smaller, and the exponent part is stored in the register whose device
number is bigger.
Take (D1, DO) for instance.

[Exponent D1]
Decimal floating-point number=[Constant DO ]* 10

Base: D0=%+1,000~+9,999
Exponent: D1=-41~+35
Besides, the base 100 does not exist in DO because 100 is represented by 1,000x10%. A decimal
floating-point value is in the range of +1,175x10™" to +3,402x10***.

€ |[f the instruction ADD/SUB/MUL/DIV is used in the main program O100~M102, the operation result
gotten will affect the states of M1968~M1970. If a floating-point operation instruction is used, the result
gotten will also affect the state of the zero flag M1968, the state of the borrow flag M1969, and the
state of the carry flag M1970.
® Zero flag: If the operation result gotten is 0, M1968 will be ON.
® Carry flag: If the absolute value of the operaiton result gotten is greater than the maximum value

allowed, M1969 will be ON.

® Borrow flag: If the absolute value of the operation result gotten is less than the minimum value
allowed, M1970 will be ON.

5.4 Using Index Registers to Modify Operands

V devices are 16-bit index registers, and Z devices are 32-bit index registers. There are 6 V devices
(VO~V5), 8 Z devices (Z0~Z7) in a DVP-10PM series motion controller.

_ V devices are 16-bit registers. Data can be freely
16 bits written into a V device, and data can be freely read
I:IVO~V7 from a V device. If a 32-bit value is required, please

_ use a Z device.
32 bits

———

| | | Z0~27

High byte Low byte

Index registers can be used to modify P/I/X/Y/MIS/KnX/KnY/KnM/KnS/T/C/D devices, but they can not be
used to modify index registers, constants, and Kn. For example, K4@Z0 is invalid, KAMO@Z0 is valid,
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and KO@Z0MO is invalid. The devices marked with * * ’ displayed in grayscale in the table in the
explanation of an applied instruction can be modified by V devices and Z devices..

5.5 Instruction Index

® Arranging applied instructions in alphabetical order

Instruction code Pulse : Ste Page

TyPe APl 6 bit | 32-bit instruction Function 16-bit 3p2—bit No.
87 | ABS DABS v Absolute value 3 5 5-84

20 | ADD DADD v Binary addition 7 9 |535

66 | ALT - v Alternating between ON and OFF 3 - 5-75
218/ AND& | DAND& - S1&S2 5 7 |5-126
220/ AND? DAND? - S1nS2 5 7 |5-126
219| AND| DAND| - S1|s2 5 7 |5-126
234| AND< DAND< - S1<S2 5 7 |5-129

93 | ANDF - - Connecting falling-edge detection in series 3 - 4-10

92 | ANDP - - Connecting rising-edge detection in series 3 - 4-10

47 | ANR - 4 Resetting an annunciator 1 - | 5-67

A 46 | ANS - - Driving an annunciator 7 - 5-66
237| AND<= | DAND<= - S1< S2 5 7 |5-129
236/ AND<> | DAND<> - S1#S2 5 7 |5-129
232| AND= DAND= - S1=S2 5 7 |5-129
233| AND> DAND> - S1>82 5 7 |5-129
238/ AND>= | DAND>= - S1> S2 5 7 |5-129
134 - DACOS 4 Arccosine of a binary floating-point value - 6 |5-116
133 - DASIN v Arcsine of a binary floating-point value - 6 |5-115
135 - DATAN 4 Arctangent of a binary floating-point value - 6 |5-117

18 | BCD DBCD v Con_verting a binary value into a binary-coded 5 5 5.33

decimal value

. 19 | BIN DBIN v t?i(r)\?r/;cglgea binary-coded decimal value into a 5 5 534
15 | BMOV - v Transferring values 7 - |5-29

44 | BON DBON 4 Checking the state of a bit 7 13 | 5-64
258| BRET - - Returning to a busbar 1 - |5-141

01 | CALL - v Calling a subroutine 3 - |5-16
131 - DCOS 4 Cosine of a binary floating-point value 5 6 |5-111
137 - DCOSH v Hyperbolic cosine of a binary floating-point value | — 6 |5-119

c 00 | CJ - 4 Conditional jump 3 - | 5-13
256| CJN - v Negated conditional jump 3 - |5-139

14 | CML DCML v Inverting bits 5 9 5-28

10 | CMP DCMP v Comparing values 7 9 5-22

97 | CNT DCNT - 16-bit counter 5 6 4-9

25 |DEC DDEC v Subtracting one from a binary value 3 3 5-41

D 41| DECO - v Decoder 7 - | 5-59
117 - DDEG v Converting a radian to a degree - 6 |5-98

23 | DIV DDIV v Binary division 7 9 5-39

42 |ENCO - 4 Encoder 7 - |561
E 172 - DADDR v Floating-point addition - 13 [5-121
175 - DDIVR 4 Floating-point division - 13 |5-124
120 - DEADD 4 Binary floating-point addition 7 9 5-99
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Instruction code | Pulse , Step Page
Type API . —. : Function : -
yp 16-bit 32-bit |instruction 16-bit| 32-bit No.
110 - DECMP v Comparing binary floating-point values 7 9 |59
123 - DEDIV v Binary floating-point division 7 9 |5-102
122 - DEMUL v Binary floating-point multiplication 7 9 |5-101
127 - DESQR v Square root of a binary floating-point value 5 6 |5-106
E 121 - DESUB v Binary floating-point subtraction 7 9 |5-100
124 - DEXP v Exponent of a binary floating-point value - 6 |5-103
111 - DEZCP v Binary floating-point zonal comparison 9 12 | 5-95
112 - DMOVP 4 Transferring a floating-point value - 9 5-96
174 - DMULR v Floating-point multiplication - 13 |5-123
173 - DSUBR 4 Floating-point subtraction - 13 |5-122
49 _ DELT v Conyertlng a binary integer into a binary _ 6 5.70
floating-point value
F |16 | FMOV | DFMOV 4 Transferring a value to several devices 7 13 |5-31
78 EROM | DEROM v Reading data from a control register in a special 9 12 | 5.80
module
24 | INC DINC v Adding one to a binary value 3 3 5-40
| - . . e .
129 DINT v C_onvertlng a binary floating-point value into a _ 6 |5-108
binary integer
J |257| IMP - - Unconditional jump 3 - |5-140
215/ LD& DLD& - S1&S2 5 7 |5-125
217| LD DLD" - S1nS2 5 7 |5-125
216 LD| DLD| - S1|S2 5 7 |5-125
226| LD< DLD< - S1<S2 5 7 |5-128
229 LD<= DLD<= - S1< S2 5 7 |5-128
228| LD<> DLD<> - S1#S2 5 7 |5-128
L |224|LD= DLD= - S1=S82 5 7 |5-128
225| LD> DLD> - S1>S2 5 7 |5-128
230| LD>= DLD>= - S1> S2 5 7 |5-128
125 - DLN v Natural logarithm of a binary floating-point value - 6 |5-104
126 - DLOG v Logarithm of a binary floating-point value - 9 |5-105
90 | LDP - - Starting rising-edge detection 3 - 4-9
91 | LDF - - Starting falling-edge detection 3 - 4-10
45 | MEAN | DMEAN v Mean 7 13 | 5-65
259 MMOV - v Converting a 16-bit value into a 32-bit value 6 - |5-142
M 100 MODRD - - Reading Modbus data 7 - 5-85
101 MODWR - - Writing Modbus data 7 - 5-89
12 | MOV DMOV v Transferring a value 5 6 5-24
22 | MUL DMUL v Binary multiplication 7 9 |5-38
N | 29 | NEG DNEG v Taking the two’s complement of a value 3 3 5-45
221| OR& DOR& - S1&S2 5 7 |5-127
223| ORA DOR? - S1rS2 5 7 |5-127
222| OR| DOR| - S1|S2 5 7 |5-127
242| OR< DOR< - S1<S2 5 7 |5-130
O 1245| OR<= DOR<= - S1< S2 5 7 |5-130
244| OR<> DOR<> - S1#S2 5 7 |5-130
240| OR= DOR= - S1=S82 5 7 |5-130
241 OR> DOR> - S1>S2 5 7 |5-130
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Instruction code Pulse . Ste Page

Type AP 6 bit | 32-bit instruction Function e el
246| OR>= DOR>= - S1> S2 5 7 |5-130

O 95 ORF - - Connecting falling-edge detection in parallel 3 - 4-11
94 | ORP - - Connecting rising-edge detection in parallel 3 - 4-11

99 | PLF - - Falling-edge output 3 - 4-12

P |89 |PLS - - Rising-edge output 3 - 4-12
128 - DPOW 4 Power of a floating-point value - 9 |5-107

116 - DRAD v Converting a degree to a radian - 6 5-97

67 | RAMP | DRAMP - Ramp 9 17 | 5-76
154/ RAND | DRAND 4 Random value 7 13 |5-132

33 | RCL DRCL 4 Rotating bits leftwards with a carry flag 5 9 5-50

32 |RCR DRCR v Rotating bits rightward with a carry flag 5 9 5-49

R |50 | REF - v Refreshing the states of 1/0O devices 5 - 5-72
260/ RMOV - v Converting a 32-bit value into a 16-bit value 6 - |5-143

31 ROL DROL 4 Rotating bits leftwards 5 9 5-48

30 | ROR DROR v Rotating bits rightwards 5 9 5-47

09 | RPE - - End of a nested loop 1 - 5-21

08 | RPT - - Start of a nested loop (only one loop) 3 - 5-20
202| SCAL - v Scale 9 - |5-133
203| SCLP DSCLP 4 Parameter scale 7 13 |5-135

61 | SER DSER v Searching data 9 17 | 5-73

39 | SFRD - v Moving a value and reading it from a word device| 7 - 5-57

35 | SFTL - 4 Moving the states of bit devices leftwards 9 - 5-52

34 | SFTR - v Moving the states of bit devices rightwards 9 - |551

38 | SFWR - v Moving a value and writing it into a word device 7 - 5-56

13 | SMOV - 4 Transferring digits 11 - |5-25

S |69 SORT |DSORT - Sorting data 11 21 | 5-78
130 - DSIN v Sine of a binary floating-point value 5 6 |5-109
136 - DSINH 4 Hyperbolic sine of a binary floating-point value - 6 |5-118

48 | SQR DSQR 4 Square root of a binary value 5 9 5-69

02 | SRET - - Indicating that a subroutine ends 1 - 5-17

21 | SUB DSUB v Binary subtraction 7 9 5-37

43 | SUM DSUM 4 Number of bits which are ON 5 9 563
147 SWAP | DSWAP v Ilg\tsrt;:;zér}gl?ﬁetgg\zégeh byte in a device with the 3 5 |5.131
132 - DTAN v Tangent of a binary floating-point value 5 6 |5-113
138 _ DTANH v \I;glﬂirbolic tangent of a binary floating-point _ 6 |5-120

T 96 | TMR - - 16-bit timer 5 - 4-8
79 TO DTO v \ri]v(r)i(tjilr;lg(;a data into a control register in a special 9 13 | 5-81

26 | WAND | DWAND v Logical AND operation 7 9 5-42

07 | WDT - 4 Watchdog timer 1 - | 5-19

W 27 | WOR DWOR v Logical OR operation 7 9 5-43
37 | WSFL - 4 Moving the values in word devices leftwards 9 - 5-55

36 | WSFR - v Moving the values in word devices rightwards 9 - | 553

28 | WXOR | DWXOR 4 Logical exclusive OR operation 7 9 5-44

X |17 | XCH DXCH 4 Interchanging values 5 9 |5-32
7 11 | ZCP DzZCP 4 Zonal comparison 9 12 |5-23
40 | ZRST - v Resetting a zone 5 - |5-58
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5.6 Descriptions of the Applied Instructions

APl || | L Applicable model
CJ D) Conditional jump 10PM
P v
Bit device Word device

:16-bit instruction (3 steps)

X[ Yy[m]s

K] H [KnX|[KnY|KnM]KnsS| T [ c [ D]V ] Z

Continuity Pulse

* Note: S can be a pointer.
S can be a pointer in the range of PO to P255. :32-bit instruction
A pointer can not be modified by a V device or a Z device. :

HoN ) ! cJP ! )
: instruction instruction

® Flag: None

Explanation

Example 1

S: Pointer which points to a jump destination

If some part of the main program 0100 does not need to be executed, users

can use CJ or CJP to shorten the scan time. Besides, if a dual output is used,

users can use CJ or CJP.

If the program specified by a pointer is prior to the instruction CJ, a watchdog

timer error will occur, and the main program will not be executed. Please use

the instruction carefully.

The instruction CJ can specify the same pointer repeatedly. The pointer

specified by CJ can not be the same as the pointer specified by CALL,

otherwise an error will occur.

When the instruction CJ/CJP in a program is executed, the actions of the

devices in the program are as follows.

1. The states of the Y devices, the states of the M devices, and the states of
the S devices in the program remain the same as those before the
execution of the jump.

2. The 10 millisecond timers in the program stop counting.

3. The general counters in the program stop counting, and the general applied
instructions in the program are not executed.

4. If the instructions which are used to reset the timers in the program are
driven before the jump is executed, the timers will still be reset during the
execution of the jump.

When X0 is ON, the execution of the program jumps from address 0 to address

N (P1).

When X0 is OFF, the execution of the program starts from address 0, and the

instruction CJ is not executed.
X0 (Jump instruction)

LoOH—Hb—— cJ P1
i X1 U
 H—®

X2

H——@
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Example 2

5-14

€ States of devices

States of contacts

States of contacts

States of output coils

Device | before the execution | during the execution | during the execution
of CJ of CJ of CJ
M1, M2, and M3 are M1, M2, and M3 are Y1™, M20, and S1 are
. turned from OFF to
Y devices, | OFF. OFE.
) ON.
M devices, ML M2 M3
S devices | M1, M2, and M3 are » Mz, an ar® y1", M20, and S1 are
ON turned from ON to ON
' OFF. '
. M4 is turned from The timer TO does not
M4 is OFF. OFF to ON. count.
The timer TO stops
. counting immediately.
M4 is ON. {\él)4olls:|'iurned from ON When MO is turned from
10 ) ON to OFF, the timer TO
- is reset to 0.
millisecond M6 is turned from The timer T240 does
timers i
! M6 is OFF. OFF to ON. not count.
The timer T240 stops
. counting immediately.
M6 is ON. L\(/I)Golls:;urned from ON When MO is turned from
’ ON to OFF, the timer
T240 is reset to 0.
M7 and M10 are OFF. | M10 is ON/OFF. The counter CO does
not count.
C0~C234 . . CO0 stops counting. After
M7 is OFF. M10s M10 is ON/OFF. MO is turned OFF, CO
ON/OFF. ) '
will resume counting.
M11 is turned from The applied instructions
M11 OFF OFF to ON. are not executed.
_ The applied instructions
Applied which are skipped are

instructions

M11 ON

M11 is turned from
ON to OFF.

not executed, but API
53~API 59 and API
157~API 159 are still
executed,

ON, Y1 is controlled by M12.
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€ Ylis adual output. When MO is OFF, Y1 is controlled by M1. When MO is ON,
Y1 is controlled by M12.

MO
— | CJ PO
M1
D
M2
— (20>
M3
H——GD
M4
———— TMR TO K10
M5
— —— RST T240
M6
—|—— TMR | T240 | K1000
M7
— —— RST Co
M10
— F—— CNT Co K20
M11
— ————— ™MoV K3 DO
PO
MO
—f— CJ P63
M12
D
P63
M13
— | RST | T240
RST Co
RST DO
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API Applicable model
CALL D) Calling a subroutine 10PM
P
v
Bit device | Word device :16-bit instruction (3 steps)
X[Y[M[s[K[HIJknx[knY[knM[kns[ T[Cc D[V ] Zz |: Continuity Pulse
. Note: . iCALL , CALLP .
ote: S can be a pointer. ! instruction instruction

S can be a pointer in the range of PO to P255. :32-bit instruction
A pointer can not be modified by a V device or a Z device. :

® Flag: None

S: Pointer which points to a subroutine

The subroutine to which a pointer points should be written after M102, M2 and
the instruction SRET.

The pointer used by the instruction CALL can not be the same as the pointers
used by the instructions CJ, CJN, and JMP.

If only the instruction CALL is used, the same subroutine can be called
repeatedly.

Explanation

* & oo
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API Applicable model
| SRET | | Indicating that a subroutine ends 10PM
v
Bit device Word device :16-bit instruction (1 step)
XJTYIM]STKTHIKXKnY[KnM[KnST T [ C [ D [V [ Z | igggr  Continuity

* Note: There is no operand.
The instruction does not need to be driven by a contact.

instruction

:32-bit instruction

® Flag: None

Explanation

Example 1

Example 2

* & o6 o o

The instruction SRET indicates that a soubroutine ends. After the execution of
a subroutine in a program is complete, the instruction following CALL which
calls the subroutine in the main program 0100 will be executed.

When X0 is ON, the instruction CALL is executed, and the execution of the
program jumps to the subroutine to which P2 points. When the instruction
SRET is executed, the execution of the program returns to address 24.

X0

20— D P2 points to a subroutine.
X1

24 T@

— }—‘ \, Subroutine
G |

When X20 is turned from OFF to ON, the instruction CALL P10 is executed,
and the execution of the program jumps to the subroutine to which P10 points.
When X11 is ON, the instruction CALL P11 is executed, and the execution of
the program jumps to the subroutine to which P11 points.

When X12 is ON, the instruction CALL P12 is executed, and the execution of
the program jumps to the subroutine to which P12 points.

When X13 is ON, the instruction CALL P13 is executed, and the execution of
the program jumps to the subroutine to which P13 points.

When X14 is ON, the instruction CALL P14 is executed, and the execution of
the program jumps to the subroutine to which P14 points. When the instruction
SRET is executed, the execution of the program returns to the previous
subroutine.

When the instruction SRET in the subroutine to which P10 points is executed,
the execution of the program returns to the main program.
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5 Applied Instructions and Basic Usage

X0 X2
— | INC DO P12 } INC D30 |\
X20 X13
—4——- CcALL | P10 Vain — —— CALL | P13
| .
X0 Program X2 Subroutine
I INC D1 G INC D31
FEND SRET /
X2 X2
P10 /4 INC D10 P13 INC D40 |\
X11 X14
— — CALL | P11 — — CALL | P14
X2 Subroutine X2 Subroutine
A INC D11 — INC D41
SRET SRET /
X2 X2
P11 4 INC D20 P14 INC D50 |\
X12 Subroutine
— ———— CALL | P12 SRET
X2 Subroutingf
I INC D21 END )
SRET
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5 Applied Instructions and Basic Usage

APl || | | Applicable model
WDT Watchdog timer 10PM
v
Bit device Word device :16-bit instruction (1 step)

X]y|lm]s

K | H [KnX|[KnY[KnM[KnS| T [ C [ D [V [ Z | iwpT Continuity ~,,,nrp  Pulse

* Note: There is no operand.
The instruction does not need to be driven by a contact.

instruction instruction

:32-bit instruction

® Flag: None

2

Explanation
L 2
2

Example

» 4

Additional

remark

L 2

The instruction WDT is used to reset the watchdog timer in a DVP-10PM series
motion controller. If the scan time in a DVP-10PM series motion controller
exceeds 200 milliseconds, the ERROR LED indicator of the motion controller
will be ON, and users will have to disconnect the motion control module. After
the users connect the motion controller again, the motion controller will judge
its state according to the setting of the “STOP/RUN switch” switch. If there is no
“STOP/RUN switch” switch, the motion controller will stop running
automatically.
The points when a watchdog timer acts are as follows.
® The system is abnormal.
® The execution of a program takes much time, and therefore the scan time
is greater than the setting value in D1000. There are two ways users can
use to improve the situation.
1. Using the instruction WDT
0100 WDT M102

[e—>le—>
T1 T2

2. Changing the value in D1000 (The default setting is 200 milliseconds.)
Suppose the scan time is 300 milliseconds. After the program is divided into
two parts, and the instruction WDT is inserted between these two parts, the
time it takes to scan either the first part of the program or the second part of the
program will be less than 200 milliseconds.

300ms program

M102
The program is divided into two parts.
The time it takes to scan either the first
part of the program or the second part
150ms program ofthe program is less than 200 milliseconds.

_>|<|o_ WDT \

The watchdog timer is reset.

150ms program

M102

The instruction WDT is executed when a condition is met. Users can make the
instruction WDT executed only in one scan cycle by writing a program. They
can use the pulse instruction WDTP.

The default setting of a watchdog timer is 200 milliseconds. Users can set a
watchdog timer by means of D1000.
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5 Applied Instructions and Basic Usage

API Applicable model
RPT &) Start of a nested loop 10PM
v
Bit device Word device :16-bit instruction (3 steps)
X[ Y[M[S|TK[HIKnX[KnY[KnM[KnS[ T T C [ D[V ][Z] gpr Continuity .
S « | « TR - : instruction
: . N :32-bit instruction
* Note: The instruction does not need to be driven by a contact. v i . )
The instruction supports V devices. :
. . . . ® Flag: None
Please refer to specifications for more information about device
ranges.

4 S: Number of times a loop is executed

Explanation € There is only one RPT-RPE loop in a program. If there is more than one
RPT-RPE loop in a program, an error will occur.
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5 Applied Instructions and Basic Usage

APl || | Applicable model
RPE End of a nested loop 10PM
v
Bit device Word device :16-bit instruction (1 step)

X]y|lm]s

* Note: There is no operand. - :
The instruction does not need to be driven by a contact. ;w

K [ H [KnX[KnY[KnM[KnS[ T [C [ D [ V [ Z | ‘rpg Continuity
: instruction

® Flag: None

Explanation

Example 1

Example 2

* 06 o

*

RPT in a program specifies that the RPT-RPE loop in the program must be
executed N times.

N is in the range of K1 to K32,767. If N=<K1, N will be regarded as K1.

Users can skip the execution of the RPT-RPE loop in a program by means of
the instruction CJ.

An error will occur if
1. the instruction RPE is before the instruction RPT.
2. thereis RPT, but there is no RPE.

3. the number of times RPT is used is not the same as the number of times
RPE is used.

There is only one RPT-RPE loop in a program. If there is more than one
RPT-RPE loop in a program, an error will occur.

Part A can be executed three times by means of a RPT-RPE loop.

g _
RPT | K3

U

L A

U

0
RPE

U

When X0.7 is OFF, the program between RPT and RPE is executed. When
X0.7 is ON, the instruction CJ is executed, the subroutine to which P6 points is
executed, and the program between RPT and RPE is skipped.

X7
———— CJ P6
MO
—f— MOV KO DO
RPT K3
MO
—/A MOV DO D1
INC DO
RPE
P6

X10
— <>
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5 Applied Instructions and Basic Usage

API Applicable model
D CMP = Gy G @ Comparing values 10PM
v
Bit device Word device :16-bit instruction (7 steps)
X | Y| M][s]| K | H [KnX[KnY|[KnM[KnS| T DIV I]Z]icw CO?tlntl_lty CMPP F’ultse .
S, % s e % el =% % %1 « 1 | instruction instruction
:32-bit instruction (9 steps)
* * * * * * * * * * * H H
S2 ‘pcmp  Continuity 50 Pulse
D % % N : instruction instruction
® Flag: None

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

ranges.
L 4
Explanation ¢
L 4
L 4
Example | ®
L 4

5-22

S;: Comparison value 1; S,: Comparison value 2; D: Comparison result

The instruction is used to compare the value in S; with thatin S,. The
comparison result is stored in D.

The operand D occupies three consecutive devices.
If the operand D is YO, YO, Y1, and Y2 will be occupied automatically.

When X10 is ON, the instruction CMP is executed, and YO, Y1, or Y2 is ON.
When X10 is OFF, the execution of the instruction CMP stops, and the states
of YO, Y1, and Y2 remain unchanged.

If users want to get the result that K10 the value in D10, they have to connect

Y0 and Y1 in series. If users want to get the result that K10< the value in D10,

they have to connect Y1 and Y2 in series. If users want to get the result that
K10#the value in D10, they have to connect YO, Y1, and Y2 in series.

X10

=l

YO

Y1

Y2

CMP K10 D10

YO

— ——— 1f K10>the value in D10, YO willbe ON.
— ——— IfK10=the valuein D10, Y1 willbe ON.

— ——— If K10<thevaluein D10, Y2 willbe ON.
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5 Applied Instructions and Basic Usage

API|| | Applicable model
D ZCP = Gy Gy & D Zonal comparison 10PM
v
Bit device | Word device :16-bit instruction (9 steps)
X|Y|[M]s H [KnX[KnY[KnM[KnS[ T [ C [ D [V [ Z | i,cp  Continuity ..., Pulse
S . * * . * * * . . N : instruction instruction
1
:32-bit instruction (12 steps)
S, * S A A A < | ¢ | Continuity Pulse
S . N N . N N N . N N EDZCP instruction E8ZCPR instruction
® Flag: None
D * * *

ranges.

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

Explanation

Example

*0006 o o

S;: Minimum value; S,: Maximum value; S: Comparison value; D: Comparison
result

The instruction is used to compare the value in S with that in S;, and compare
the value in S with that in S,. The comparison result is stored in D.

The value in S, must be greater than that in S;.
The operand D occupies three consecutive devices.
If the operand D is MO, MO, M1, and M2 will be occupied automatically.

When X0 is ON, the instruction ZCP is executed, and MO, M1, or M2 is ON.
When X0 is OFF, the execution of the instruction ZCP stops, and the states of
MO, M1, and M2 remain unchanged.

X0
— | ZCP K10 | K100 | cC10 MO
MO
— ——— IfK10>the value in C10, MO will be ON.
M1
—| ———— If K10<the value in C10< K100, M1 will be ON.
M2
— ——— Ifthe valuein C10>K100, M2 will be ON.
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5 Applied Instructions and Basic Usage

API Applicable model
| MOV GO @ Transferring a value 10PM
D P
v
Bit device Word device :16-bit instruction (5 steps)
X Y[M][STKJHIKnX[KnY[KnM[KnS| T [ C [ D [V [ Z | i{yoy Continuity o Pulse
S * * o " " * * % % * * : instruction instruction
:32-bit instruction (6 steps)
* * * * * * * * : -
D ‘DMOV Continuity DMOVP Pulse

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

instruction instruction

® Flag: None

ranges.
L 4
Explanation
4
2
Example
4
5-24

S: Source; D: Destination

When the instruction is executed, the value in S is transferred to D. When the

instruction is not executed, the value in D is unchanged.

If an operation result gotten is a 32-bit value, users can only move the

operation result by means of the instruction DMOV.

If users want to move a 16-bit value, they have to use the instruction MOV.

1. When X0 is OFF, the value in DO is unchanged. When X0 is ON, the value
K10 is transferred to the data register DO.

2. When X1 is OFF, the value in D10 is unchanged. When X1 is ON, the
value in K2M4 is transferred to the data register D10.

If users want to move a 32-bit value, they have to use the instruction DMOV.

When X2 is OFF, the values in (D31, D30) and (D41, D40) are unchanged.

When X2 is ON, the value in (D21, D20) is transferred to (D31, D30), and the

value in (D51, D50) is transferred to (D41, D40).

X0

— — Mov | K10 DO
X1

| | MOV | K2M4 | D10
X2

| | DMOV| D20 D30

DMOV| D50 D40
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5 Applied Instructions and Basic Usage

API Applicable model
—ISMOV D) C@@)@ @ Transferring digits 10PM
P v
Bit device Word device :16-bit instruction (11 steps)
X [ YIM]STKTJHIKX[KNY[KnM[KnST T [ C [ D [V [ Z | igyoy Continuity g\ p Pulse
S . . o o o o o % * : instruction instruction
:32-bit instruction

ml R — — - -

m2 * * ® Flag: M1168

D * * * * * * * *

n * *

® Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in
the decimal numeral system, e.g. K1X0 (octal numeral system),
K4SY20 (octal numeral system), KIMO (decimal numeral system),
and K4S16 (decimal numeral system).

€ S: Data source; m;: Start digit which will be transferred from the source device;
EXp lanation m,: Number of digits which will be transferred; D: Data destination; n: Start
digit where the source data is stored in the destination device
€ The value used by the instruction is a binary-coded decimal value (M1168 is
OFF).
The value used by SMOV is a binary-coded decimal value. When the
instruction is executed, the m, digits of the four-digit binary-code decimal value
in S which start from the m," digit of the four-digit binary-code decimal value in
S are transferred to the m, digits of the four-digit binary-code decimal value in
D which starts from the n™ digit of the four-digit binary-code decimal value in D.
€ The value used by the instruction is a binary value (M1168 is ON).
When the instruction is executed, the m, digits of the four-digit decimal value in
S which start from the m,™ digit of the four-digit decimal value in S are
transferred to the m, digits of the four-digit decimal value in D which starts from
the n™ digit of the four-digit decimal value in D.
m, is in the range of 1 to 4.
m; is in the range of 1 to m,.(It can not be greater than m;.)
n is in the range of m, to 4. (It can not be less than m,.)

* o0
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5 Applied Instructions and Basic Usage

€ When M1168 is OFF, the value used by SMOV is a binary-coded decimal
Exam D le 1 value. When X0 is ON, the two digits of the decimal value in D10 which start

from the fourth digit of the decimal value (the digit in the thousands place of the
decimal value) in D10 are transferred to the two digits of the decimal value in
D20 which start from the third digit of the decimal value (the digit in the
hundreds place of the decimal value) in D20. After the instruction is executed,
the digits in the thousands place of the decimal value (10°) and the ones place
of the decimal value (10° in D20 will be unchanged.

€ If the binary-coded decimal value used is not in the range of 0 to 9,999, an
operation error will occur, the instruction will not executed, M1067 will be ON,
and the error code in D1067 will be OE18 (hexadecimal value).

M1001
—(u1168)
X0
—— smov | D10 K4 K2 D20 K3

| | I | | | | | | I | | | | | D10 (16-bitbinary value)
i Coversion

103 I 102 | 10 | 10’ D10 (4-digitbinary-coded decimal value)
UnchangecN \ Unchanged l Transferrring digits
10 | 100 | 10 | 10 D20 (4-digit binary-coded decimal value)
X ¢ Coversion
I | I | | I | | | I | | | | | D20 (16-bit binary value)

€ Suppose the value in D10 is K1234, and the value in D20 is K5678. After the
instruction is executed, the value in D10 will be unchanged, and the value in
D20 is K5128.
€ When M1168 is ON, the value used by SMOV is a is binary value. When the
Example 2 instruction_SMOV is_executed, the b@nary values in D10 and_D_20 are not
converted into the binary-coded decimal values, and evey digit which is
transferred is composed of four bits.

M1000 @

SMOV | D10 K4 K2 D20 K3

I_
X0
|_

4" digit 3" digit 2™ digit 1 digit
| | | | | | | | | | | | | I | | | D10 (16-bitbinary value)

\ \ i Transferrring digits

| | | | | | I | | | | | | | | | | D20 (16-bitbinary value)
4" digit 3" digit 2™ digit 1% digit
Unchanged Unchanged

€ Suppose the value in D10 is H1234, and the value in D20 is H5678. After the
instruction is executed, the value in D10 will be unchanged, and the value in
D20 is H5128.
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5 Applied Instructions and Basic Usage

€ The two digits of the value of the DIP switch on the right are transferred to the
Examp le 3 the two digits of the value in D2 which start from the second digit of the value in
D2, and the one digit of the value of the DIP switch on the left is transferred to
the the first digit of the value in D1. The instruction SMOV can be used to
transfer the first digit of the value in D1 to the third digit of the value in D2. In
other words, the two DIP switches can be combined into one DIP switch by
means of the instruction SMOV.

2 1 0
10 10 10
] ]
- ]
GH || FH |
] ]
] L]
8 1 gl 1
8 1
X13~X10 X27~X20
10PM
M1001
— | M1168
M1000 ) .
} BIN K2X20 D2 (X20~X27)Binary-code decimal value

2 digits —» D2 (Binary value)

(X10~X13)Binary-code decimal value
1digit — D1 (Binary value)

BIN K1X10 D1

SMOV D1 K1 K1 D2 K3
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5 Applied Instructions and Basic Usage

API Applicable model
D CML P O @ Inverting bits 10PM
v
Bit device Word device :16-bit instruction (5 steps) ;
X Y M S K H [KnX|KnY|[KnM|KNnS| T | C | D | V | Z ECML Connmyw CMLP Pmse ) :
s P PR R R D D R P e I instruction instruction
:32-bit instruction (6 steps)
* * * * * * * * : : B
‘DML Contlnu_lty DCMLP _Pulse _
: instruction instruction

ranges.

®* Note: The instruction supports V devices and Z devices. (If the 16-bit . :
instruction is used, Z devices can not be used. If the 32-bit Flag: None
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in
the decimal numeral system, e.g. K1X0 (octal numeral system),
K4SY20 (octal numeral system), K1IMO (decimal numeral system),
and K4S16 (decimal numeral system).

Explanation

Example 1

Example 2

5-28

L 4
*

S: Source; D: Destination

The instruction is used to invert the bits in S (0—1 and 1—0), and transfer the
inversion result to D.

When X10 is ON, bit O~bit 3 in D1 are inverted, and the inversion result is
transferred to YO~Y3.
X10

— cML D1 K1Y0

b1s bs bz by bo
DI[1JoJ1ToJ1Jol1Tol1Tol1ToTl 1T ol 1] o]
Sign bit (0: Positive number; 1: Negative number
S S N S S S O N N I I
— J\w/
—
No data The reversal result

is transferred.

The circuits below can be represented by means of the instruction CML.
X000
MO

X001 i
X002 i
X003 ;\/\

i : : M1000

000 —J}———— CcML | K1X0 | K1MO
—{ @ Normally-open contact

X001

DTS

X002

ST

X003

P e
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5 Applied Instructions and Basic Usage

API Applicable model
 |BMOV S NCIRCD) Transferring values 10PM
P v
Bit device Word device :16-bit instruction (7 steps)
XTI Y[M[s [K[HI[KX[KnY[KnM[KnS[ T [ C [ D [V [ Z | igyoy Continuity oy~ p Pulse
s . o N P P - - instruction instruction
:32-bit instruction

D * * * * * * H _ _ ~ _
n . o A ® Flag: None

Note: Please refer to specifications for more information about device
ranges.
If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1X0 (octal numeral system), K4SY20
(octal numeral system), K1MO (decimal numeral system), and K4S16
(decimal numeral system).

€ S: Source; D: Destination; n: Length
Explanation € The instruction is used to transfer the values in registers to new registers. The
values in the n registers starting from S are transferred to the n registers
starting from D. If n is not in the range available, only the values in registers
available will be transferred.

€ nisinthe range of 1 to 512.
€ When X2.0 is ON, the values in DO~D3 are transferred to D20~D23.
X20
Example 1 }—{|—| BMOV | DO | D20 | K4 | Do |— | D20
D1 |— | D21
n=4

D2 |— | D22
D3 |— | D23

€ Ifusers specify KnM and KnY, n in KnM must be the same as n in KnY.

M1000
Example 2 }—{ |—| BMOV | K1MO | K1Y0 | K3 | MO |— | YO

M1 |— | Y1
M2 |/ | Y2
M3 |[—> Y3
M4 | —> Y4
M5 |— | Y5 =3
M6 |— | Y6
M7 |— | Y7
M8 |—» | Y10
M9 |— | Y11
M10 |— | Y12
M1l [— | Y13
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5 Applied Instructions and Basic Usage

€ In order to prevent the error which results from the overlap between source
devices and destination devices, the values in the source devices are
transferred in the following way.
1. The device number of S is greater than the device number of D. The values
in D20~D22 are transferred in the order ©—>®@—0.

"o D20 @ D19
}—|B|v|ov| D20 | D19 | K3 | @)

Example 3

D21 D20

D22 €] D21

2. The device number of S is less than the device number of D. The values in
D10~D12 are transferred in the order ®—>@—®. The values in D11~D13
are the same as the value in D10.

YVY

X21

}—|BMOV| D10 | D11 I K3 | D10 ©; D11
D11 %> D12
D12 » D13
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API Applicable model
 |FMOV G (@ o | Transferring a value to several devices 10PM
P v
Bit device Word device :16-bit instruction (7 steps)
X [ YIM]S[KTJHIKX[KNY[KnM[KnS| T [ C [ D [ V [ Z | igyoy Continuity -\~ Pulse
s . - ~ P P - - * : instruction instruction
:32-bit instruction
* * * * * * - . .
D DFMOV _Contlnmty DFMOVP _Pulse ‘
% % H instruction instruction

® Flag: None

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit instruction
is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1X0 (octal numeral system), K4SY20
(octal numeral system), K1MO (decimal numeral system), and K4S16
(decimal numeral system).

€ S: Source; D: Destination; n: Length

The value in S is transferred to the n registers starting from D. If n is not in the
range available, a value will only be transferred to registers available.

L 4
€ nisinthe range of 1 to 512.
€ When X20 is ON, K10 is transferred to the 5 registers starting from D10

Explanation

Example (D10-D14)
}—H—| FMOV| K10 | D10 | K5 |
K10 Kilo — D10
— K10 — D11
L K10 — D12 n=5
— K10 — D13
L K10 — D14
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API Applicable model
— 1 XCH Interchanging values 10PM
D P v
Bit device Word device :16-bit instruction (5 steps)
X | Y [M]|S|KJHI[KIXIKNY[KnMKnS| T | C | D | V| Z | ixcH Continuity  y ~15 Pulse
Dl * * % % * % % % instruction instruction
:32-bit instruction (9 steps)
D, S I (A I I (A I B EDXCH Continuity DFXCHP Pulse
* Note: The instruction supports V devices and Z devices. (If the 16-bit . o N'nStrUCt'on instruction
ag: None

instruction is used, Z devices can not be used. If the 32-bit instruction
is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1XO0 (octal numeral system), K4SY20
(octal numeral system), K1MO (decimal numeral system), and K4S16
(decimal numeral system).

Explanation

*

Example

*
*
*

value in D40.

X0

— D40

XCHP D20

Additional
remark

interchanged with the low 8 bits.

5-32

are interchanged with the low 16 bits.

Before the instruction
is executed

16-bit instruction: If D, is the same as D,, and M1303 is ON, the high 8 bits are

Di: Value which is interchanged; D,: Value which is interchanged
The instruction is used to interchange the value in D, with the value in D..
It is suggested that users should use the pulse instruction XCHP.

When X0 is turned from OFF to ON, the value in D20 is interchanged with the

Afterthe instruction
is executed

120 D40

0 G

32-bit instruction: If D, is the same as D,, and M1303 is ON, the high 16 bits

When X0 is ON, and M1303 is ON, the high 8 bits in D100 are interchanged
with the high 8 bits in D101, and the low 8 bits in D100 are interchanged with

the low 8 bits in D101.

Before the instruction

Afterthe instruction

X(|)_ is executed is executed
.@ D100 Low E [E> - D100 Low
DXCHP| D100 | D101 (D100 ngh D100 High

D101 Low D101 Low

D101 High

=5 =5

D101 High
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API . . . Applicable model
— BCD S @ Converting a binary value into a PP
D P binary-coded decimal value 105'\/'
Bit device Word device :16-bit instruction (5 steps)
XTI Y[M[sS[K[HIKX[KnY[KiMIKnS T [ C [ D [V [ Z | igep Continuity p~pn Pulse
S T E instruction instruction
:32-bit instruction (6 steps)
* * * * * * * * : P
> — . . . DBCD jtuction PB°PP inciustion
® Note: The instruction supports V devices and Z devices. (If the 16-bit .
instruction is used, Z devices can not be used. If the 32-bit Flags
instruction is used, V devices can not be used.) M107X93 Iv(ljllg%% Overat ]
Please refer to specifications for more information about device peration errorflag
ranges.

Explanation

Example

The binary value in S is converted into a binary-coded decimal value, and the
conversion result is transferred to D.

If a binary value is converted to a binary-coded decimal value which is not in
the range of 0 to 9,999, the instruction BCD will not be executed. If a binary
value is converted to a binary-coded decimal value which is not in the range of
0 to 99,999,999, the instruction DBCD will not be executed.

BCD can be used to convert the binary value in a positioning unit to a
binary-coded decimal value, and transfer the conversion result to an external
device, e.g. a seven-segment display.

When X0 is ON, the binary value in D10 is converted into a binary-coded
decimal value, and the digit in the ones place of the conversion result is stored
in K1YO (YO~Y3).

X0
—— BCD D10 | K1Yo0

If D10=001E (hexadecimal value)=0030 (decimal value), YO~Y3=0000 (binary
value).
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APl (W . . . Applicable model
BIN S @ Converting a binary-coded decimal value PP
D P into a binary value 105'\/'
Bit device Word device :16-bit instruction (5 steps)
XTYIM[STK]HIKX[KnY[KnM[KnST T [ C [ D [V [ Z | ignN Continuity 5 \»  Pulse
S s s sl s s 2121 <1< instruction instruction
-32-bit instruction (6 steps)
D S I o I I (A I ipgy | continuity oo Pulse
* Note: The instruction supports V devices and Z devices. (If the 16-bit . instruction instruction
instruction is used, Z devices can not be used. If the 32-bit instruction Flags
is used, V devices can not be used.) M?7X93 l\/IO:I.190503 overat ]
Please refer to specifications for more information about device peration error flag
ranges.

€ S: Source; D: Conversion result
Explanation € The binary-coded decimal value in S is converted into a binary value, and the
conversion result is transferred to D.
The 16-bit binary-coded decimal value in S should be in the range of 0 to 9,999,
and the 32-bit binary-coded decimal value in S should be in the range of O to
99,999,999.
Decimal constants and hexadecimal constants are converted into binary values
automatically. Users do not need to use the instruction.
When X0 is ON, the binary-coded decimal value in KIMO is converted into a
binary value, and the conversion result is stored in D10.

Example

X0
F—— BIN KiMO0 | D10

o Applications of the instructions BCD and BIN:
Additional 1. If a DVP-10PM series motion controller wants to read a binary-coded
remark decimal value created by a DIP switch, users have to use the instruction BIN
to convert the value into a binary value, and store the conversion result in
the DVP-10PM series motion controller.

2. If users want to display a value stored in a DVP-10PM series motion
controller on a seven-segment display on which binary-coded decimal
values can be displayed, they have to use the instruction BCD to convert the
value into a binary-coded decimal value, and transfer the conversion result
to the seven-segment display.

3. When X0 is ON, the binary-coded decimal value in K4AMO is converted into a
binary value, and the conversion result is stored in D100. Subsequently, the
binary value in D100 is converted into a binary-coded decimal value, and
the conversion result is stored in K4Y20.

X0
| BIN | K4X0 | D100

BCD | D100 [ K4Y20
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API Applicable model
B ADD ; Gy M Binary addition 10PM
v
Bit device Word device :16-bit instruction (7 steps)
X[ Y[M[S] K [HIKnX[KnY[KnM[KnS| T [ C [ D [V [ Z | ippp Continuity 555 Pulse
S, . s e e T e e T el « 1 < | instruction instruction
:32-bit instruction (9 steps)
* * * * * * * * * * * H R
S2 ‘DADD .Co?t'n‘tj.'ty DADDP P“'tse ;
D . * * . * * N < | instruction instruction
® Flags
* Note: The instruction supports V devices and Z devices. (If the 16-bit Ox 0100
instruction is used, Z devices can not be used. If the 32-bit M1808 M1968 Zero flag
instruction is used, V devices can not be used.) M1809 M1969 Borrow flag
Please refer to specifications for more information about device M1810 M1970  Carry flag
ranges. ® Please refer to the additional remark below.

€ Si: Augend; S,: Addend; D: Sum
Explanation € The binary value in S, is added to the binary value in S;, and the sum is stored
in D.
The highest bit in S; and the highest bit in S, are sign bits. If the sign bit in a
register is 0, the value in the register is a positive value. If the sign bit in a
register is 1, the value in the register is a negative value.

€ The flags related to 16-bit binary addition and 32-bit binary addition are listed
below.

16-bit binary addition:

1. If the operation result gotten is 0, a zero flag will be ON.

2. If the operation result gotten is less than —32,768, a borrow flag will be ON.
3. If the operation result gotten is greater than 32,767, a carry flag will be ON.
32-bit binary addition:

1. If the operation result gotten is 0, a zero flag will be ON.

2. If the operation result gotten is less than —2,147,483,648, a borrow flag will
be ON.

3. If the operation result gotten is greater than 2,147,483,647, a carry flag will
be ON.

€ 16-bit binary addition: When X0 is ON, the addend in D10 is added to the
augend in DO, and the sum is stored in D20.

Example 1 %0
——- ADD DO D10 D20
€ 32-bit binary addition: When X1 is ON, the value in (D41, D40) is added to the
Example 2 augend in (D31, D30), and the sum is stored in (D51, D50).

X1
———- DADD D30 D40 D50
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5 Applied Instructions and Basic Usage

€ The relations between flags and values are shown below.

Additional 16-bit addition: Zero flag Zero flag Zero flag
remark >
“n )
-2~-1-0--32,768 <«— -1-0-1 —> 32,767-0-1-2
X U WA

Negative number:  Positive number:

Borrow flag The value of the The value of the Carry flag
highest bitis 1. highest bitis 0.
32-bit addition: Zero flag Zero flag Zero flag
-2~-1-0--2,147,483,648 <«— -1-0~1 —> 2,147,483,647-0-1-2
AN\ I W=
Negative number: Positive number:
Borrow flag The value of the The value of the Carry flag
highest bitis 1. highest bitis 0.
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API

DSUB P

Gy Go @

Binary subtraction

Applicable model

10PM

v

Bit device

Word device

:16-bit instruction (7 steps)

XY [ M]|S

K H [KnX|KnY |KnM

KnS

T

C|DJ|V]|Z

S

* * * * *

*

*

* * * *

isuB

Continuity
instruction

Pulse

SUBH instruction

S,

* * * * *

*

*

:32-bit instruction (9 steps)

* * * *

D

* *

*

*

* * * *

‘DSUB

Continuity
instruction

Pulse

DSUBP . )
instruction

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

ranges.

® Flags
Ox
M1808
M1809
M1810

M1968
M1969
M1970

Zero flag
Borrow flag
Carry flag

® Please refer to the additional remark below.

L 4
Explanation €

*

*

Example 1

¢
Example 2

S:: Minuend; S,: Subtrahend; D: Difference
The binary value in S; is subtracted from the binary value in S;, and the

difference is stored in D.

The highest bit in S; and the highest bit in S, are sign bits. If the sign bitin a
register is 0, the value in the register is a positive value. If the sign bit in a

register is 1, the value in the register is a negative value.

The flags related to 16-bit binary subtraction and 32-bit binary subtraction are

listed below.

16-bit binary subtraction:
1. If the operation result gotten is 0, a zero flag will be ON.

2. If the operation result gotten is less than —32,768, a borrow flag will be ON.
3. If the operation result gotten is greater than 32,767, a carry flag will be ON.

32-bit binary subtraction:
1. If the operation result gotten is 0, a zero flag will be ON.

2. If the operation result gotten is less than —2,147,483,648, a borrow flag will

be ON.

3. If the operation result gotten is greater than 2,147,483,647, a carry flag will

be ON.

Please refer to the additional remark on the instruction ADD for more

information about the relations between flags and values.

16-bit binary subtraction: When X0 is ON, the subtrahend in D10 is subtracted

from the minuend in DO, and the difference is stored in D20.

X0
—

SUB

DO D10

D20

When X1 is ON, the subtrahend in (D41, D40) is subtracted from the minuend

in (D31, D30), and the difference is stored in (D51, D50).

|X]
|H

DSUB

D30 D40

D50

DVP-10PM Application Manual
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API Applicable model
~IMUL|.| G G @ Binary multiplication 10PM
D P v
Bit device Word device :16-bit instruction (7 steps)
XTY[IM[S] KTJHIKX[KnY[KnM[KnS[ T [ C [ D [ V imuL  continuity ) ) 5 Pulse
s, N s x|l 1 =1 %=1 =1 = | = | « : instruction instruction
:32-bit instruction (9 steps)
Sz * S I o I I I I I B ipvuL  continuity o o Pulse
D " R " : instruction instruction
® Flag: None
* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)
Please refer to specifications for more information about device
ranges.

€  S;: Multiplicand; S,: Multiplier; D: Product

Explanation € The signed binary value in S; is multiplied by the singed binary value in S,, and
the product is stored in D. Users have to notice the sign bits in Sy, S,, and D
when 16-bit binary multiplication or 32-bit binary multiplication is done.

€  16-bit binary multiplication

DO+1

@

b15............. b0 b15.............. b0 b31.........b16 b15...........b0

| x|

Bit 15 is a sign bit. Bit 15 is a sign bit. Bit 31 is a sign bit.
(Bit15in D+1is a sign bit.)

Sign bit=0 (Positive sign); Sign bit=1 (Negative sign)
32-bit binary multiplication
SD+1 S+1 & D3 D+2 M+ D
—_——

— | - — | — et et et et et et
b31...b16 b15...b0 b31...b16 b15...b0 h63...048hb47...b32h31...b16 b15...b0
I | x| | =| |
Bit 31 is asign bit. Bit 31 is asign bit. Bit 63 is a sign bit.

(Bit15in D+3is asign bit.)

Sign bit=0 (Positive sign); Sign bit=1 (Negative sign)

Example

(D21, D20).

X0
}—H MUL DO D10

D20

MUL DO D10

K8MO

5-38

€  The 16-bit value in DO is multiplied by the 16-bit value in D10, and the 32-bit
product is stored in (D21, D20). The bits in D21 is the high 16 bits in (D21,
D20), whereas the bits in D20 is the low 16 bits in (D21, D20). Whether the
product is a positive value or a negative value depends on the leftmost bit in
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5 Applied Instructions and Basic Usage

API Applicable model
B DIV P G G @ Binary division 10PM
v
Bit device Word device :16-bit instruction (7 steps)
X|IY[M[S|K]|HI[KX[KnY[KnM[KnS| T [ C [ D |V [ Z | ipy Continuity /5 Pulse
S * * o " " * * % % % % : Instruction instruction
1
-32-bit instruction (9 steps)
S, * 1 I I S I I A :BDIV Continuity DDIVP Pulse
D " . . : instruction instruction

® Flag: None

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

S;: Dividend; S,: Divisor; D: Quotient and remainder

The singed binary value in S; is divided by the signed binary value in S,. The
guotient and the remainder are stored in D. Users have to notice the sign bits
in S1, S, and D when 16-bit binary division or 32-bit binary division is done.

If the divisor in S, is 0, the instruciton will not be executed.
16-bit binary division

L 4
Explanation €

L 2R 2

Quotient Remainder

oo (b)+1

b15............. b0  bi15........ b0 bl15............. b0

0
| A
€  32-bit binary division

Quotient Remainder

Go+1 G+ S @M+ @ @+3@+2

P i ee e s s =
b15....b0Db15....00  Db15....b0b15....b0  bl5....b0 b15.....b0 b15.....b0 b15.....b0

| /| = | | |

2 When X0 is ON, the dividend in DO is divided by the divisor in D10, the quotient
is stored in D20, and the remainder is stored in D21. Whether the quotient and
the remainder are positive values or negative values depends on the leftmost
bit in D20 and the leftmost bit in D21.

X0
}—{ } DIV DO D10 D20

DIV DO D10 K4YO0

Example
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API Applicable model
— ] INC @ Adding one to a binary value 10PM
D P v
Bit device Word device :16-bit instruction (3 steps)
X Y[M] S [K]HIKX[KNY[KnMIKnS[ T [ C [ D[V [Z]inc Continuity |\ ~p  Pulse
D o * " % % * * % R instruction instruction
-32-bit instruction (3 steps)

* Note: The instruction supports V devices and Z devices. (If the 16-bit : Continuity Pulse
instruction is used, Z devices can not be used. If the 32-bit EDINC instruction HINCE instruction
instruction is used, V devices can not be used.) * Flag: None
Please refer to specifications for more information about device
ranges.

€ D: Destination device
Explanation € If the instruction used is not a pulse instruction, the value in D used by the
instruction increases by one whenever the instruction is executed.
€ Generally, the pulse instructions INCP and DINCP are used.
€ If a 16-bit operation is performed, 32,767 plus 1 equals -32,768. If a 32-bit
operation is performed, 2,147,483,647 plus 1 equals -2,147,483,648.
€ When X0 is turned from OFF to ON, the value in DO increases by one.

X0
Example —— INcP | DO
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API Applicable model
— | DEC @ Subtracting one from a binary value 10PM
D P \/
Bit device Word device :16-bit instruction (3 steps)
X Y[M] S [K[HIKX[KNY[KnM[KnS| T [ C [ D [V [ Z | ipec Continuity -~y Pulse
D * % % * * % % % H instruction instruction

:32-bit instruction (3 steps)

* Note: The instruction supports V devices and Z devices. (If the 16-bit : Continuity Pulse :
instruction is used, Z devices can not be used. If the 32-bit instruction EDDEC instruction BDECE instruction
is used, V devices can not be used.) * Flag: None
Please refer to specifications for more information about device
ranges.

€ D: Destination device
Explanation € If the instruction used is not a pulse instruction, the value in D used by the
instruction decreases by one whenever the instruction is executed.
€  Generally, the pulse instructions DECP and DDECP are used.
€ If a 16-bit operation is performed, -32,768 minus 1 leaves 32,767. If a 32-bit
operation is performed, -2,147,483,648 minus 1 leaves 2,147,483,647.
€ When X0 is turned from OFF to ON, the value in DO decreases by one.

X0
Example —1 pecp| Do
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API Applicable model
D WAND Gy G Logical AND operation 10PM
v
Bit device Word device :16-bit instruction (7 steps)
X|Y[M]s H_[KnX[KnY[KnM[KnS[ T [ C [ D [ V | Z | iwanD _Co?tinlti_ity WANDP _Pultse .
s1 w [ w [ x [ x [ x [ x| x| x| 5| x]° instruction instruction
:32-bit instruction (9 steps)
* * * * * * * * * * N B
52 ‘DwanDp Continuity 5y A npp Pulse
: instruction instruction
D * * * * * * * *
® Flag: None

ranges.

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

L 4
Explanation €

Example 1

L 2
Example 2

Before the instruction ‘

is executed

S;: Source device 1; S;,: Source device 2; D: Operation result

A logical AND operator takes the binary representations in S; and S,, and
performs the logical AND operation on each pair of corresponding bits. The
operation result is stored in D.

The result in each position is 1 if the first bit is 1 and the second bit is 1.
Otherwise, the result is 0.

When X0 is ON, a logical AND operator takes the values in the 16-bit device
DO and the 16-bit device D2, and performs the logical AND operation on each
pair of corresponding bits, and the operation result is stored in D4.

X0
——- WAND DO D2 D4

b15 bo

Gooofaft]r]a]s]a]1]1]ofo]ofofa]a]1]1]
WAND

l p2[oJofo]1]o]o]1]o]o]o]1]1]o]1]o]0]

a

Afterthe instruction () D4[oJoJo]1]oJo]1]o]o]o]o]Jo]o]1]o]o]
is executed

When X1 is ON, a logical AND operator takes the values in the 32-bit device
(D11, D10) and the 32-bit device (D21, D20), and performs the logical AND
operation on each pair of corresponding bits, and the operation result is stored
in (D41, D40).

X1
————DWAND

b31 b15

bo
D11 D10[aTafa[alaTa[a[1To oo o aTaTa o] [ el aTa a2 2] 2o of ol o 2 2 1] 1]
S2 DWAND

Before the instruction [
is executed

D10

D20 D40

D21 D20 [0]oJof1fool1]ofofola]1]ol1]olo][ololof2[olol2lofofol2]1]o]1]0]0]

Afterthe instruction (5D iye

is executed
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D41 D4o [o]ofof1]ofof1]ofofofofofo1]o]o][ofofo 1 oo 1[0l ofof oo o] 20] 0]
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API Applicable model
D WOR P G Logical OR operation 10PM
v
Bit device Word device :16-bit instruction (7 steps)
X[ Y[M[S] K]HIKnX[KnY[KnM[KnS[ T [ C [ D [V [ Z | iwoR _Cortin;{ity WORP Pultse ;
s1 * * * * * * * * * * * : Instruction Instruction
:32-bit instruction (9 steps)
* * * * * * * * * * * : R
S2 ipwor  continuity 5y opp  Pulse
: instruction instruction
D * * * * * * * *
® Flag: None

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

L 2 S;: Source device 1; S;: Source device 2; D: Operation result
Explanation € Alogical OR operator takes the binary representations in S; and S,, and
performs the logical inclusive OR operation on each pair of corresponding bits.
The operation result is stored in D.
The result in each position is 1 if the first bit is 1, the second bit is 1, or both
bits are 1. Otherwise, the result is 0.
When X0 is ON, a logical OR operator takes the values in the 16-bit device DO
and the 16-bit device D2, and performs the logical inclusive OR operation on
each pair of corresponding bits, and the operation result is stored in D4.

X0
—— WOR DO D2 D4

b15 b0
Gooolo]ifofafof1fo]1][o]1][o]1]o]1]o]1]
WOR
L p2[ofofoJof1 a1 1] 1]o]2]oJo]1]o]1]
ad
Afterthe instruction (@) D4[o[1]ofs]a]a]za]2]2]2]2]o]2]o]1]
is executed
€ When X1 is ON, a logical OR operator takes the values in the 32-bit device
(D11, D10) and the 32-bit device (D21, D20), and performs the logical inclusive
OR operation on each pair of corresponding bits, and the operation result is
stored in (D41, D40).

Example 1

Before the instruction r
is executed

Example 2

X1
—— DWOR| D10 D20 D40

o b31 b15 )
Before the instruction | D11 D10 [1]1]a]a]a]a]a]a]ofofofofaaafa][a]afa]a]aa]1]1]oJofofo 1] 1]a]1]
is executed DWOR

D21 D20 (ofofo]1]o]ol1]lololofalafolafofoffololol1lolol1[ofofof1[1]ol1]0]0]
Afterthe instruction (DD ﬂ
is executed D41 D40 [a]afafafafaa]afofo]aalalaaa][ala]aalalaa]alolo]a2 a2 2]1]
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API Applicable model
WXOR GO G (@] Logical exclusive OR operation 10PM
D P
v
Bit device Word device :16-bit instruction (7 steps)
X Y[M][S]| K]HIKnX[KnY[KnM[KnS| T [ C [ D |V | Z | jwxoR _Co?tinlti_ity WXORP _Pultse ;
s1 * * * * * * * * * * * : Instruction Instruction
:32-bit instruction (9 steps)
* * * * * * * * * * * : H
S2 ‘DWxoR COMINUILY by opp Pulse
: instruction instruction
D * * * * * * * *
® Flag: None

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

L g S;: Source device 1; S;,: Source device 2; D: Operation result
Explanation € Alogical XOR operator takes the binary representations in S; and S,, and
performs the logical exclusive OR operation on each pair of corresponding bits.
The operation result is stored in D.
The result in each position is 1 if the two bits are different, and O if they are the
same.
When X0 is ON, a logical XOR operator takes the values in the 16-bit device
DO and the 16-bit device D2, and performs the exclusive OR operation on each
pair of corresponding bits, and the operation result is stored in D4.

X0
F——— WXOR DO D2 D4

b15 bo
‘Do\o\l\o\l\o\l\o\1\0\1\0\1\0\1\0\1\
WXOR
tDZ‘O‘O‘O‘O‘l‘1‘1‘1‘1‘0‘1‘0‘0‘1‘0‘1‘
g

Afterthe instruction 5> D4[o1]o[1]1]o[1][0]1[1]1]1]0]0]0]0]
is executed

Example 1

Before the instruction
is executed

€ When X1 is ON, a logical XOR operator takes the values in the 32-bit device
(D11, D10) and the 32-bit device (D21, D20), and performs the logical
exclusive OR operation on each pair of corresponding bits, and the operation
result is stored in (D41, D40).

Example 2

X1
I DWXOR D10 D20 D40

b31 b15 b0
Before the instruction | D11 D10 [1]1]af1]1]1]1]1]ololofofalaa]a][a]2]a]2]a]1[2][2]ofolofo[2]1][1]1]
is executed DWXOR

D21 D20 [0]ofo1]ofo[1]ofofo[1]1]o[1][o]o][o[o[o[1[ofo]1[o[olo[1]1[0]1]0]0]
Afterthe instruction (D)
is executed D41 D40 [1]1]1olal1]ol1]olola]a]a]ola]a][a]2l2]ol2l2]o 2 o ola]2 2 o 1]a]
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APl || W Applicable model
NEG @ Taking the two’s complement of a value 10PM
D P \/
Bit device Word device :16-bit instruction (7 steps)
X[ YIM[S] K [HIKX[KnY[KnMIKnS| T [ C [ D [V [ Z | i\gg Continuity -5p Pulse
D * * * * % % % % H instruction instruction
© Note: The nstruct SV dovi 4 Z devi I the 16-bit :32-bit instruction (9 steps)
ote: e Instrucuon supports evices an evices. e -DI B inui
pp ( ‘DNEG Continuity -~ Pulse

instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

ranges.

instruction instruction

® Flag: None

Explanation

Example 1

Example 2

Example 3

DVP-10PM Application Manual
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D: Device in which the two’s complement of the value in the device is stored
The instructions can be used to convert a negative binary value into an
absolute value.

Generally, the pulse instructions NEGP and DNEGP are used.

When X0 is turned from OFF to ON, all the bits in DO are inverted (O becomes
1, and 1 becomes 0), 1 is added to the result, and the final value is stored in
the original register D10.

X0
—
Getting the aboluste value of a negative value

1. When bit 15in DO is 1, MO is ON. (The value in DO is a negative value.)

2. When MO is ON, the instruction NEG is used to take the two’s complement
of the negative value in DO.

M1000
| | BON

NEGP| D10

DO MO K15

MO
| | NEGP

DO

Getting the absolute value of the difference between two values
Suppose X0 is ON.

1. When the value in DO is greater than that in D2, MO is ON.
2. When the value in DO is equal to that in D2, M1 is ON.

3. When the value in DO is less than that in D2, M2 is ON.

4. The value in D4 is a positive value.

X0
— | CMP DO D2 MO
MO
— SUB DO D2 D4
M1
—
M2
— | SUB D2 DO D4

5-45



5 Applied Instructions and Basic Usage

. € The representation of a negative value and its absolute value are described
Additional below.

remark 1. Whether the value in a register is a positive value or a negative value
depends on the leftmost bit in the register. If the leftmost bit in a register is
0, the value in the register is a positive value. If the leftmost bit in a register
is 1, the value in the register is a negative value.
2. The negative value in a register can be converted into its absolute value by
means of the instruction NEG.
(D0)=2
[o]ofofo]ofofo[o]ofofofo]ofof1]0]

(D0)=1
[o[o[ofofofofofo]o]o]o]ofofofo1]

(D0)=0
[ofoJo[o]oJofo]ofo]o[o]o]ofo]o]0]
(D0)=-1 (D0)+1=1
[e[aafafafafafa]afa]a]a]af2]1]a] —> [ofofofofoJoo]o]ofoJofofofo]0]1]

(D0)=-2 (DO)+1=2
[afafafafafafafa[a]a]afa]a]a]2]o] —> [ofofo]o]o]o[ofo]ofo]ofofofo]1 0]

(D0)=-3 (D0)+1=3
[1[a]afa]a]a]a]a]a]a]a]a]a]2]o]a] —» [o]oJoJo]oJo]ofofofofofo ofo]1 1]

(D0)=-4 (D0)+1=4
[afafafafafafafa[a]a]afa[a{1]o]o] —> [ofofolo]o]o[ofo[ofo]ofofo]1]o]0]

(D0)=-5 (D0)+1=5
[a[a]afafafafa]aTa]aa]a 2o a]2] —> [ofofofooJo]o]o]ofofofoof1]0]1]

(D0)=-32,765 (D0)+1=32,765
[1{o]oJofofofoJo[ofofo]ofofof1]1] — [ofs]afsfs]afsfa[afafa]a]2]1]of1]

(D0)=-32,766 (D0)+1=32,766
[1]o]ofofoJo]o]ofofoJofoofof1]o] — [oafafafa]afafafafafa]afafa]a]o]

(D0)=-32,767 (D0)+1=32,767
[1]oJoJo]ofoo]ofofofofoofofo 1| —» [ofafa]afafafa]afa]a]afa]a]a]a]a]

(D0)=-32,768 (D0)+1=-32,768
L 1[oJofofofofoJoJo]oJofofofofofo] —» [1]o]ofo]ofofofofo]o[o]o]ofo]o]0]

The maximum absolute valueis32,767.
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5 Applied Instructions and Basic Usage

API Applicable model
ROR @ Rotating bits rightwards 10PM
D P
v

Bit device Word device :16-bit instruction (5 steps)
X[ Y[IM[S] K[HIKnX[KnY[KnMIKnS[ T [C [ D [V [ Z | iggg Continuity o o, Pulse
D c e e e T x % <1 |G instruction instruction :

-32-bit instruction (9 steps)
n * * ‘DROR Continuity DRORP Pulse :
* Note: The instruction supports V devices and Z devices. (If the 16-bit . instruction instruction__:

instruction is used, Z devices can not be used. If the 32-hit Flags
Ox 0100

instruction is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1XO0 (octal numeral system), K4SY20
(octal numeral system), K1IMO (decimal numeral system), and K4S16
(decimal numeral system).

M1810 M1970 Carry flag
® Please refer to the additional remark below.

Explanation

DvP

rotated rightwards.

or K8 (32 bits).

*e G060 oo

Example

D: Device which is rotated; n: Number of bits forming a group
The bits in D are divided into groups (n bits as a group), and these groups are

The n™ bit from the right is transmitted to a carry flag.
Generally, the pulse instructions RORP and DRORP are used.
If the operand D is KnY/KnM/KnS, Kn in KnY/KnM/KnS must be K4 (16 bits)

16-bit instruction: 1=n<16; 32-bit instruction: 1<n<32
When X0 is turned from OFF to ON, the bits in D10 are divided into groups
(four bits as a group), and these groups are rotated rightwards. (The bit

marked with > is transmitted to a carry flag.)

K4 ‘

X0
— }—{ RORP ‘ D10 ‘

Rotating the bits in D10 rightwards

High byte Low byte

p10 [o]a[1]1]1]o[a[1]ola]olololalo[1}——>]  |camyflag

£

Rotating the ‘

16 bitsinD10

High byte Low byte

-10PM Application Manual

D10 [o]1]of2]of1[1]1]1]o]1]1]o]1]0]0] ~-»[ 0 |carryflag
| i
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5 Applied Instructions and Basic Usage

API Applicable model
ROL @ Rotating bits leftwards 10PM
D P v
Bit device Word device :16-bit instruction (5 steps)
X[ Y[IM[S] K HIKX[KnY[KnMIKnS| T [ C [ D [V [ Z | igg ~ Continuty o5 5 Pulse
D e instruction instruction
-32-bit instruction (9 steps)
* * N - B
d o _ | . DROL | tuction PROPfnctrucion
* Note: The instruction supports V devices and Z devices. (If the 16-bit R
instruction is used, Z devices can not be used. If the 32-hit Flags
instruction is used, V devices can not be used.) Ox 0100
M1810 M1970 Carry flag

Please refer to specifications for more information about device
ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1X0 (octal numeral system), K4SY20
(octal numeral system), K1MO (decimal numeral system), and K4S16
(decimal numeral system).

® Please refer to the additional remark below.

€ D: Device which is rotated; n: Number of bits forming a group
Explanation € The bits in D are divided into groups (n bits as a group), and these groups are
rotated leftwards.
€ The n" bit from the left is transmitted to a carry flag.
€ Generally, the pulse instructions ROLP and DROLP are used.
€ If the operand D is KY/KnM/KnS, Kn in KY/KnM/KnS must be K4 (16 bits) or K8
(32 bits).
€ 16-bit instruction: 1=n<16; 32-bit instruction: 1sn<32
€ When X0 is turned from OFF to ON, the bits in D10 are divided into groups (four
Example bits as a group), and these groups are rotated leftwards. (The bit marked with
X is transmitted to a carry flag.)
X0
l—f ROLP | D10 | K4 |
Rotating the bits in D10 leftwards
High byte Low byte
carry flag [ Je——1]a]1]a]a]1]a]aTo]o]JoJoJoJo]o]o] D10
X
s | Rotating the
! @ 16 bits inD10
« i High byte Low byte
carryflag [1}«-~  [1]1]z]z]o]oJo]o]oJo]o o]1]1]1]1] p10
1 %
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5 Applied Instructions and Basic Usage

API Applicable model
RCR @ Rotating bits rightwards with a carry flag 10PM
D P
v
Bit device Word device :16-bit instruction (5 steps)
X Y[IM[S[ KT[HIKnX[KnY[KnM[KnS[ T [ C [ D [V [ Z | igcg  Continuity  o~pn  Pulse
b P EE instruction instruction
:32-bit instruction (9 steps)
n * * DRCR Continuity DRCRP Pulse
* Note: The instruction supports V devices and Z devices. (If the 16-bit . Instruction Instruction
instruction is used, Z devices can not be used. If the 32-bit Flags
instruction is used, V devices can not be used.) Ox 0100

M1810 M1970 Carry flag

Please refer to specifications for more information about device I,
® Please refer to the additional remark below.

ranges.
If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1X0 (octal numeral system), K4SY20
(octal numeral system), K1MO (decimal numeral system), and K4S16
(decimal numeral system).

D: Device which is rotated; n: Number of bits forming a group

The bits in D are divided into groups (n bits as a group), and these groups are
rotated rightwards with a carry flag.

The n™ bit from the right is transmitted to a carry flag.

Generally, the pulse instructions RCRP and DRCRP are used.

If the operand D is KnY/KnM/KnS, Kn in KnY/KnM/KnS must be K4 (16 bits) or
K8 (32 bits).

16-bit instruction: 1=n<16; 32-bit instruction: 1<n<32

When X0 is turned from OFF to ON, the bits in D10 are divided into groups (four
Exam pIe bits as a group), and these groups are rotated rightwards with a carry flag. (The

bit marked with > is transmitted to the carry flag.)

X0
%HRCRP‘ Dlo‘ K4 ‘

Rotating the bits in D10 rightwards

. >
High byte Low byte

p1o [olololol1]1[1 100000110 Carry flag
Rotatingthe '-——-------—---1
16 bitsin D10 !

High byte Low byte 3
pio [1]1]ol1]o]ofo]o]1]1][1]2]0]0]0]0] ' o |carryfiag
*

Explanation

*e G060 oo
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5 Applied Instructions and Basic Usage

API Applicable model
RCL @ Rotating bits leftwards with a carry flag 10PM
P
v
Bit device Word device :16-bit instruction (5 steps)
X[ Y[M[S] K HIKX[KNY[KnMIKnS| T [ C [ D [V [ Z | iggy ~ Continuity o 5 Pulse
D e instruction instruction
-32-bit instruction (9 steps)
* * N - B
d o _ | . DRCL i dtuction PRCP fnrcion
* Note: The instruction supports V devices and Z devices. (If the 16-bit R
instruction is used, Z devices can not be used. If the 32-bit Flags
instruction is used, V devices can not be used.) Ox 0100
M1810 M1970 Carry flag

Please refer to specifications for more information about device

ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1X0 (octal numeral system), K4SY20
(octal numeral system), K1MO (decimal numeral system), and K4S16

(decimal numeral system).

® Please refer to the additional remark below.

Explanation

The n'" bit from the

K8 (32 bits).

Example

*e G060 oo

D: Device which is rotated; n: Number of bits forming a group

The bits in D are divided into groups (n bits as a group), and these groups are
rotated leftwards with a carry flag.

left is transmitted to a carry flag.

Generally, the pulse instructions RCLP and DRCLP are used.
If the operand D is KnY/KnM/KnS, Kn in KnY/KnM/KnS must be K4 (16 bits) or

16-bit instruction: 1=n<16; 32-bit instruction: 1=n<32
When X0 is turned from OFF to ON, the bits in D10 are divided into groups (four
bits as a group), and these groups are rotated leftwards with a carry flag. (The

bit marked with > is transmitted to the carry flag.)

5-50

X0
}—¢RCLP‘ D10 ‘ K4 ‘

Rotating the bits in D10 leftwards

-

High byte Low byte

Carry flag 1111111100000000 D10
: ¢

Rotating the
16 bitsinD10

Low byte
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5 Applied Instructions and Basic Usage

API . . . Applicable model
— Moving the states of bit devices
SFIR[J|&® @ @™ @ gme 10PM
P rightwards ~
Bit device Word device :16-bit instruction (9 steps)
X Y[IM[S[ KT[HIKnX[KnY[KnM[KnS[ T [ C [ D [V [ Z | iggrg Continuity  ppo, Pulse
S - o e e : instruction instruction
:32-bit instruction

D * * * : _ _ _
nl * * ® Flag: None
n2 * *

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

2 S: Initial device which is moved; D: Initial device which is moved; n1: Number of
Exp lanation bits which are moved; n,: Number of bits forming a group

The states of the n, bit devices starting from D are divided into groups (n. bits
as a group), and these groups are moved rightwards. The states of the n, bit
devices starting from S are moved to the vacant devices in the devices starting
from D.

Generally, the pulse instruction SFTRP is used.
1<n,<n;<1024
When XO is turned from OFF to ON, the states of the sixteen bit devices

Exam pIe starting from MO are divided into groups (four bits as a group), and these
groups are moved rightwards.
L 4

The states of the bit devices are moved rightwards in the order @~© during a
scan cycle.

O M3~-MO — The states of M3~MO are carried.
® M7-M4 —» M3~-MO

® M11-M8 —» M7~-M4

o M15~-M12 » M11~-M8

© X3~-X0 -  M15~-M12

X0
— SFTR X0 MO K16 K4

Four bits asa group are moved rightwards.

L K R 4

[ xs | x2 [ x1| xo]| —
{5/
{m15|m14] m13| miz|mi1|miof mo | ms| m7 | me | ms | ma| ms| m2| mi] mo]
— N N
0 © (2] o
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5 Applied Instructions and Basic Usage

API . . . Applicable model
Moving the states of bit devices
SFTL P O @ @ @ leftwards 10PM
v
Bit device Word device :16-bit instruction (9 steps)
X YIM[S] K THIKX[KnY[KnMIKnS| T [ C [ D[V ][Z]igep Continuity oo Pulse
S x| | % | = : instruction instruction
-32-bit instruction
D * * * : _ _ _
nl . ® Flag: None
n2 * *
* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit instruction
is used, V devices can not be used.)
Please refer to specifications for more information about device ranges.

Explanation

Example

5-52

*

LR R 4

*

S: Initial bit device which is moved; D: Initial bit device which is moved; n:
Number of bits which are moved; n,: Number of bits forming a group

The states of the n; bit devices starting from D are divided into groups (n, bits as
a group), and these groups are moved leftwards. The states of the n, bit devices
starting from S are moved to the vacant devices in the devices starting from D.

Generally, the pulse instruction SFTRP is used.
1Sn2Sn 151024
When X0 is turned from OFF to ON, the states of the sixteen bit devices starting

from MO are divided into groups (four bits as a group), and these groups are
moved leftwards.

The states of the bit devices are moved leftwards in the order @~© during a
scan cycle.

O M15~-M12 —» The states of M3~MO are carried.
® M11-M8 — M15~M12

® M7-M4 — M11~-M8

O M3~MO - M7~M4

© X3~-X0 -  M3~-MO

+— SFTL X0 MO K16 K4

U

Four bits asa group are moved leftwards.

<« ‘XB‘XZ‘Xl‘XO‘
v )e

They are carried. ‘MlS‘Ml4‘M13‘M12‘Mll‘MlO‘ M9 ‘ MB‘ M7‘ MG‘ MS‘ M4‘ MB‘ M2 ‘ Ml‘ MO‘

LT
o e (3 o
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5 Applied Instructions and Basic Usage

APl Moving the values in word devices Applicable model
WSFR e @ @ - 10PM
P rightwards
v
Bit device Word device :16-bit instruction (9 steps)
X[ YIM[S] K [HIKX[KnY[KnMIKnS| T [ C [ D [V [ Z | iygpr Continuity \yqepp Pulse
S " e e o * * * : instruction instruction
:32-bit instruction
D * * * * * * : _ _ B
nl * * ® Flag: None
n2 * *

Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit instruction
is used, V devices can not be used.)

Please refer to specifications for more information about device

ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1X0 (octal numeral system), K4SY20
(octal numeral system), K1IMO (decimal numeral system), and K4S16
(decimal numeral system).

L 2 S: Initial word device which is moved; D: Initial word device which is moved; n;:
Explanation Number of values which are moved; n,: Number of values forming a group
The values in the n; word devices starting from D are divided into groups (n,
values as a group), and these groups are moved rightwards. The values in the
n, word devices starting from S are moved to the vacant word devices in the
word devices starting from D.
€  Generally, the pulse instruction WSFRP is used.
¢ Ifthe operand S is KnX/KnY/KnM/KnS, the operand D can be a counter, timer,
or a data register. If the operand D is KnY/KnM/KnS, the operand S can be a
counter, timer, or a data register.
If the operand S is KnX/KnY/KnM/KnS, and the operand D is KnY/KnM/KnS, Kn
in KnX/KnY/KnM/KnS which is S and Kn in KnY/KnM/KnS must be the same.
¢  1<n,sn;s<512
L 2 When XO is turned from OFF to ON, the values in the sixteen word devices
Examp le 1 starting from D20 are divided into groups (four values as a group), and these
groups are moved rightwards.
€ The values in the word devices are moved rightwards in the order @~© during
a scan cycle.
O D23~D20 — The values in D23~D20 are carried.
® D27~-D24 — D23~D20
© D31~-D28 —» D27~D24
O D35~-D32 —» D31~D28
© D13~D10 —» D35~D32
X0
F | [wsree| oo | 20 | ke | ki |
Four values as agroup are moved rightwards.
‘ D13 ‘ DlZ‘ Dll‘ DlO‘ - 3
eg R
D35 ‘ D34 ‘ D33 ‘ D32‘ DSl‘ DSO‘ D29 ‘ D28‘ D27‘ D26‘ D25| D24‘ D23 ‘ D22 ‘ D21 ‘ D20 ‘ They are carried.

T L A
o ® @ 8
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5 Applied Instructions and Basic Usage

2 When X0 is turned from OFF to ON, the values in the sixteen bit devices
starting from Y20 are divided into groups (eight values as a group), and these
groups are moved rightwards.

€ The values in the word devices are moved rightwards in the order @~ during
a scan cycle.

O Y27~-Y20 — The values in Y27~Y20 are carried.
® Y37~Y30 —» Y27~Y20

© X27~X20 — Y37~Y30

Ifthe operand S is KnX/KnY/KnM/KnS, and the operand D
is KnY/KnM/KnS, Kn in KnX/KnY/KnM/KnS whichis S and
Kn in KnY/KnM/KnS mustbe the same.

Example 2

/~/\‘\
X0
F————— WSFRP| K1X20 | K1Y20 K4 K2
T T T T T Two nibbles asa group are moved rightwards.

‘ X27 | X26 | X25 | X24 | X23| X22 | X21 | xzo‘
e v : Y ‘

‘ Y37 [ Y36 | Y35|Y34|Y33| Y32 Y31 | Y30 Y27|Y26] Y25] Y24] Y23 Y22 Y21} Y20 ‘ They are carried.

= - _—

A
2] o
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5 Applied Instructions and Basic Usage

API . . . Applicable model
WSEL GO o (o Moving the values in word devices PP T0PM
P (n2) leftwards ~
Bit device Word device :16-bit instruction (9 steps)
X Y[M[S] KT[HIKnX[KnY[KnM[KnS[ T [ C [ D [V [ Z | jyge. Continuity \or n Pulse
S * N * N * . * : instruction instruction
:32-bit instruction
D * * * * * * _ _ _ _
nl o ® Flag: None
n2 * *
* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)
Please refer to specifications for more information about device
ranges.
If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1X0 (octal numeral system), K4SY20
(octal numeral system), K1IMO (decimal numeral system), and K4S16
(decimal numeral system).
L 2 S: Initial word device which is moved; D: Initial word device which is moved; n;:
Explanation Number of values which are moved; n,: Number of values forming a group
The values in the n; word devices starting from D are divided into groups (n,
values as a group), and these groups are moved leftwards. The values in the
n, word devices starting from S are moved to the vacant word devices in the
word devices starting from D.
€  Generally, the pulse instruction WSFLP is used.
¢ Ifthe operand S is KnX/KnY/KnM/KnS, the operand D can be a counter, timer,
or a data register. If the operand D is KnY/KnM/KnS, the operand S can be a
counter, timer, or a data register.
€ Ifthe operand S is KnX/KnY/KnM/KnS, and the operand D is KnY/KnM/KnS,
Kn in KnX/KnY/KnM/KnS which is S and Kn in KnY/KnM/KnS must be the
same.
€  1<n,s=n;s512
L 2 When X0 is turned from OFF to ON, the values in the sixteen word devices
Exam pIe starting from D20 are divided into groups (four values as a group), and these

groups are moved leftwards.

€ The values in the word devices are moved leftwards in the order @~© during a

scan cycle.
O D35~D32 — The values in D35~D32 are carried.
® D31~-D28 —» D35~D32
® D27~-D24 — D31~D28
O D23~D20 —» D27~D24
© D13~-D10 —» D23~D20
XO|—- WSFLP | D10 D20 K16 K4

Four values as agroup are moved leftwards.

D | D13| D12| Dlll D10|
(5]
They are carried. | D35 D34] D33[ p32] D31] D30[ D29 ] D28[ D27] D26] D25 D24 D23] D22[ D21 D20

A A N A
o 2] © 0
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5 Applied Instructions and Basic Usage

APl Moving a value and writing it into a word Applicable model
SFWR P O @ @ device 10PM
v
Bit device Word device :16-bit instruction (9 steps)
X[ Y[M[S] K HIKX[KnY[KnMIKnS| T [ C [ D [V [ Z | igpyg Continuity  gpypp Pulse
N s L r Ll 2l e sl s 221 %1+ instruction instruction
:32-bit instruction
D * * * * * * _ _ _ _
n * * ® Flags
* Note: The instruction supports V devices and Z devices. (If the 16-bit Ox 0100
M1808 M1968  Zero flag

instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1X0 (octal numeral system), K4SY20
(octal numeral system), K1IMO (decimal numeral system), and K4S16
(decimal numeral system).

Explanation

Example

dditional

A
remark

5-56

*
*

*oe o

*

*

S: Device which is moved; D: Initial device; n: Number of devices

The values in the n word devices starting from D are defined as first in, first out
values, and D is taken as a pointer. When the instruction is executed, the value
of the pointer D increases by one, and the value in S is written into the device
to which the pointer D points. When the value of the pointer is greater than or
equal to n-1, the instruction does not process the writing of the value, and a
carry flag is ON.

When the value of the pointer D is greater than n-1, the instruction does not
process the writing of a value, and the carry flag M1022 is ON.

Generally, the pulse instruction SFWRP is used.

2<n<512

The value of the pointer DO is cleared to O first. When X0 is turned from OFF to
ON, the value in D20 is written into D1, and the value of DO becomes 1. When
X0 is turned from OFF to ON again, the value in D20 is written to D2, and the
value in DO becomes 2.

The value in D20 is moved and written into D1 in the way described below.

© The value in D20 is written into D1.

® The value of DO becomes 1.

X10
fj— RsT DO The value of DOis cleared to O first.
X0
fF———sFwrpP| D20 DO K10
Source n=10
|D20| |D9ID8|D7 |D6| D5| D4| D3| D2|D1| D0|

A 4 M Pointer

DO= 3 2 1
The instruction SFWR can be used with the instruction SFRD to write a value
and read values.
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5 Applied Instructions and Basic Usage

APl Moving a value and reading it from a Applicable model
SFRD P O @@ word device 10PM
v
Bit device Word device :16-bit instruction (9 steps)
X Y[M[S[ KT[HIKnX[KnY[KnM[KnS[ T [ C [ D [V [ Z | igggp Continuity o Pulse
S * * e " e * * % : instruction instruction
:32-bit instruction
D * * * * * * * * _ _ _ _
n * * ® Flags
* Note: The instruction supports V devices and Z devices. (If the 16-bit Ox 0100

instruction is used, Z devices can not be used. If the 32-bit M1808  M1968  Zero flag

instruction is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in the
decimal numeral system, e.g. K1XO0 (octal numeral system), K4SY20
(octal numeral system), K1IMO (decimal numeral system), and K4S16
(decimal numeral system).

L 2 S: Initial device; D: Device into which a value is written; n: Number of devices
Explanation € The values in the n word devices starting from S are defined as first in, first out
values, and S is taken as a pointer. When the instruction is executed, the value
in S decreases by one, the value in S+1 is written into D, the values in
S+n-1~S+2 are moved rightwards, and the value in S+n-1 is unchanged.
When the value in S is equal to 0, the instruction does not process the reading
of the values, and a zero flag is ON.

€ When the value in S is equal to 0, the instruction does not process the reading
of the values, and the zero flag M1020 is ON.

€  Generally, the pulse instruction SFRDP is used.

¢ 2snsb12

€  When X0 is turned from OFF to ON, the value in D1 is written into D21, the

Exam pIe values_ in D9~D2 are moved rightwards, the value in D9 is unchanged, and the

value in DO decreases by one.

€ The value in D1 is moved and written into D21 in the way described below.

O The value in D1 is written into D21.
® The values in D9~D2 are moved rightwards.
© The value in DO decreases by one.

X0
——-{ SFRDP DO D21 K10
n=10
|D9|D8|D7|D6|D5|D4|D3ID2|D1|DO| |D21|
Pointer

The valueinD1is read.
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API © Applicable model
- | ZRST Resetting a zone 10PM
P v
Bit device Word device :16-bit instruction (5 steps)
X Y[M]S[KJ]HIKX[KN'Y[KnM[KnS| T [ C [ D [V [ Z | izggy  Continuity  -oorn  Pulse
D, |+ | = v |+ | = : instruction instruction
:32-bit instruction
D, * * * * * * : _ _ _
* Note: Device number of D;< Device number of D, ® Flag: None

The device type that D; specifies and the device type that D,
specifies must be the same.

All devices can not be modified by V devices and Z devices.

Please refer to specifications for more information about device
ranges.

€ Dj: Initial device which is reset; D,: Final device which is reset
Explanation € The instruction ZRST can be used to reset 16-bit counter and 32-bit counters.
€4 If the device number of D; is greater than the device number of D,, only D, will
be reset.
€ When X0 is ON, the auxiliary relays M300~M399 are reset to OFF.
Example € When X1 is ON, the 16-bit counters C0~C127 are reset. (The values of
C0~C127 are cleared to 0, and the contacts and the coils are reset to OFF.)
€ When X10 is ON, the timers TO~T127 are reset. (The values of TO~T127 are
cleared to 0. and the contacts and the coils are reset to OFF.)
€ When X2 is ON, the stepping relays S0~S127 are reset to OFF.
€ When X3 is ON, the data registers DO~D100 are reset to 0.
€ When X4 is ON, the 32-bit counters C235~C254 are reset. (The values of
C235~C254 are cleared to 0, and the contacts and the coils are reset to OFF.)
X0
— |——— ZRST | M300 M399
X1
— ——— ZRST Co C127
X10
— F——— ZRST TO T127
X2
— —— ZRST SO S127
X3
—] —— ZRST DO D100
X4
— |—— ZRST | C235 C254
. The instruction RST can be used to reset a single device, e.g. a Y device, an M
Additional device, an S device, a T device, a C device, or a D device.
remark
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API Applicable model
DECO P O @ @ Decoder 10PM
v
Bit device Word device :16-bit instruction (7 steps)
XTI Y[IM[ST] KT[HIKnX[KnY[KnM[KnS[ T [ C [ D [V [ Z | ipgco Continuity -~y p Pulse
S - o -~ -~ * * * * % % % : instruction instruction
:32-bit instruction
D * * * * * * * * _ _ _
n * * ® Flag: None

Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

ranges.
L 2
Explanation
2
L 2
L 2
L 2
Example 1
P .
L 2
L 2
2
L 2
Example 2
P L 2
L 2
L 2
L 2

S: Source device; D: Device in which a decoding result is stored n: Number of
bits which are decoded

The low n bits in S are decoded as the low 2" bits in D.
Generally, the pulse instruction DECOP is used.
D is in the range of 1 to 8.

When D is a bit device, n is in the range of 1 to 8. If n is O, or greater than 8, an
error will occur.

If n is 8, the maximum number of bits which can be decoded is 28=256.

When X20 is turned from OFF to ON, the instruction DECOP decodes X0~X2
as M100~M107.

If the value in S is 3, M103 will be ON.

After the instruciton is executed, X20 will be OFF, and the states of
M100~M107 will remain unchanged.

X20
I—{DECOPI X0 |M100| K3 |

X2 X1 X0
KN ENEN
6 5 4@2 1

M107 M106 M105 M104 M103 M102 M101 M100
When D is a word device, n is in the range of 1 to 8. If n is 0, or greater than 8,
an error will occur.
If n is 8, the maximum number of bits which can be decoded is 28=256.
When X20 is turned from OFF to ON, the instruction DECOP decodes b2~b0 in
D10 as b7~b0 in D20, and b15~b8 in D20 become 0.
The low 3 bits in D10 are decoded as the low 8 bits in D20. The high 8 bits in
D20 are 0.
After the instruciton is executed, X20 will be OFF, and the value in D20 will
remain unchanged.

X20
|—|DECOP| D10 | D20 | K3 |
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b15 D10 b0
oj1jo0g12j0f110J12f0f2]1]0f210]J0(f1 111
[ ]OlO)
Bit 15~hit 8 _=
in D10 become 0. / \4
— — —~ 7 6 5 4 (32 1 0
ojfojojojo|jofjofofofojojojarjogfjoiygo
b15 D20 b0
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5 Applied Instructions and Basic Usage

API Applicable model
ENCO @ @ @ Encoder 10PM
P v
Bit device Word device :16-bit instruction (7 steps)
X]TYIM[S] KJ[HIKXIKnY[KnM[KnS[ T Cc[DJVv]zZ]: Continuity Pulse
S N . * | = * . * N . EENCO instruction ENCOME instruction
-32-bit instruction
D * * * * * _ _ _
n * * ® Flag: None

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

S: Source device D: Device in which an encoding result is stored n: Number of
bits which are encoded

The low 2" bits in S are encoded as the low n bits in D.

If there are many bits which are 1 in S, the first bit which is 1 from the left will
be processed.

Generally, the pulse instruction ENCOP is executed.

If S is a bit device, n is in the range of 1 to 8. If S is a word device, n is in the
range of 1 to 4.

When S is a bit device, n is in the range of 1 to 8. If n is O, or greater than 8, an
error will occur.

If n is 8, the maximum number of bits which can be decoded is 28=256.

When XO is turned from OFF to ON, the instruction ENCOP encodes the 8 bits
in MO~M7 as the low 3 bits in DO, and b15~b3 in DO become 0.

After the instruction ENCOP is executed, X0 will be OFF, and the data in D will
remain unchanged.

X0
—— ENcCOP| MO DO K3

M7 M6 M5 M4 M3 M2 M1 MO

Explanation

Example 1

® 66 6 46 S0 o

Bit 15~bit3in DO become 0.

When S is a word device, n is in the range of 1 to 4. If n is O, or larger than 4,
an error will occur.
If n is 4, the maximum number of bits which can be decoded is 2*=16.
When X0 is turned from OFF to ON, the instruction ENCOP encodes the 8 bits
in D10 as the low 3 bits in D20, and b15~b3 in D20 become 0. (Bit 8~bit 15 in
D10 are invalid data.)
L 2 After the instruction ENCOP is executed, X0 will be OFF, and the data in D will

remain unchanged.

X0
|—|ENCOP| D10 | D20 | K3 |

Example 2

L 2R 2
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b15 D10 b0
of1fof2]of1]o]1]ofofofo]1][0]0]0]

~— - 6 5 4 3 2 1 O
Bit 8~bit 18 in D10 are invalid data.

b15 D20 v
To[aJe]o oo e o]o]o]o]o|o]x]1]
— ———— — b0

Bit 15~hbit3in D20 become 0.

5-62 DVP-10PM Application Manual
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API Applicable model
| SUM GO @ Number of bits which are ON 10PM
D P J
Bit device Word device :16-bit instruction (5 steps)
XTI Y[M[STK]HIKnX[Kn'Y[KnM[KnS| T [ C [ D [V [ Z | igyy  Continuty g5  Pulse
S x 1+ 1z 1+ 1+ 1% |+ 1% |« : instruction instruction
:32-bit instruction (9 steps)
* * * * * - H B
> — _ _ 1| bsum ol ion  DSUMP i cion
* Note: The instruction supports V devices and Z devices. (If the 16-bit Y
instruction is used, Z devices can not be used. If the 32-bit Flags
instruction is used, V devices can not be used.) Ox 0100
e . . . . M1808 M1968 Zero flag
Please refer to specifications for more information about device
ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X device
numbers/Y device numbers/M device numbers/S device numbers
should start from a number which is a multiple of 16 (including 0),
e.g. K1X0, K4Y20 and K4M16.

S: Source device; D: Destination device

The number of bits which are 1in S is stored in D.

If the bits in S are 0, a zero flag will be ON.

If the 32-bit instruction is used, D will occupy two registers.

When X20 is ON, the number of bits which are 1 in DO is stored in D2.

Example }_¢X2)—|0 sum | po | b2 |

[oJoJof1fofofafJoJoJoJoJofof1ifofo] [3]
DO D2

Explanation

LK B X & 2
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API S @ Applicable model
| BON Checking the state of a bit 10PM
D P @
v
Bit device Word device :16-bit instruction (7 steps)
X Y[M[S[TKIJ]HIKnX[KnY[KnM[KnS| T [ C [ D [V ‘BON Continuity o\ p Pulse
s * % * * * * * % * % : instruction instruction
-32-bit instruction (13 steps)
* * * : - .
D ipgon  continuity  pp oy p Pulse
: instruction instruction
n * * * * * *
® Flag: None

Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in
the decimal numeral system, e.g. K1X0 (octal numeral system),
K4SY?20 (octal numeral system), K1IMO (decimal numeral system),

and K4S16 (decimal numeral system).

Explanation

Example

* G606 o

5-64

S: Source device; D: Device in which a check result is stored; n: Bit whose

state is judged

The state of the n" bit in S is checked, and the result is stored in D.

16-bit instruction: n=0~15; 32-bit instruction: n=0~31

If the 15" bit in DO is 1 when X0 is ON, MO will be ON. If the 15™ bit in DO is 0
when X0 is ON, MO will be OFF.
When X0 is turned OFF, the state of MO remains unchanged.

X0
PHBOM o | wo | Kis |

b15

bo
[o]JoJoJ1iJoJoJ1JoJoJoJoJoJoJ1]JoJo] mo=0off

b15

DO

bo
[1ToJoJ1JoJoJ1JoJoJoJoJoJoJ1JoJo] mo=0on

DO
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API S @ Applicable model
v
Bit device Word device :16-bit instruction (7 steps)
XTI Y[M][STK]HIKnX[KNY[KnMIKnS| T [ C [ D [V | Z | iygan Continuity - \p Pulse
S . N N N . N * . N : instruction instruction
:32-bit instruction (13 steps)
* * * * * * * * B H H
D ‘DMEAN  SOntinuity  pye \np Pulse
N . . N . N N . . N N N : instruction instruction
® Flag: None

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in
the decimal numeral system, e.g. K1X0 (octal numeral system),
K4SY20 (octal numeral system), KIMO (decimal numeral system),
and K4S16 (decimal numeral system).

Explanation

Example

®06 606 o

S: Initial device; D: Device in which a mean is stored; n: Number of devices

After the values in the n devices starting from S are added up, the mean of the
sum is stored in D.

If a remainder appears in a calculation, it will be left out.

If Sis not in a valid range, only the devices in the valid range will be
processed.
If n is not in the range of 1 to 64, an operation error will occur.
n=1~64
When X10 is ON, the values in the three registers starting from DO are added
up. After the values are added up, the sum will be divided by 3. The quotient is
stored in D10, and the remainder is left out.

X10

——- MEAN | DO D10 K3

(DO+D1+D2)/3 —> D10

DO | K100
Aftertheinstruction
D1[ k113 —> is executed D10 | Kii2
The quotient 2 is left out.
D2 | K125
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API o @ Applicable model
| ANS Driving an annunciator 10PM
P @
v
Bit device Word device :16-bit instruction (7 steps)
X Y[M[S[K[HIKXKY[KMIKnST T[T C D[V ]Z]ians Continuity ~ \\gp Pulse
s % : instruction instruction
:32-bit instruction
* :
D * ® Flag: None
* Note: All devices can not be modified by V devices and Z devices.
Please refer to specifications for more information about device
ranges.

€ S: Timer; m: Time; D: Annunciator
Explanation € The instruction ANS is used to drive an annunciator.
¢ S:T0-~T183
m: K1~K32,767 (Unit: 100 ms)
D: S912~S1023
See the explanation of ANR for more information.

€ If X3 is ON for more than 5 seconds, the annunciator S999 will be ON. Even if
X3 is turned OFF, S999 will still be ON. (However, T10 will be reset to OFF,
and the value of T10 will be 0.)

X3
}—H—‘ ANS T10 K50 | S999 |

Example
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API Applicable model
| ANR Resetting an annunciator 10PM
P v
Bit device Word device :16-bit instruction (1 step)

x| yIm]s

Note: There is no operand. :32-bit instruction
The instruction does not need to be driven by a contact. i i

K T H [KnX]KnY[KnM[KnS| T T C [ D[V [ Z | ianR Continuity  \\op  Pulse

instruction instruction

® Flag: None

L 4
Explanation ¢
L 4
2
Example
L 4
4

The instruction ANR is used to reset an annunciator.

If more than one annunciator is ON simultaneously, the annunciator whose
number is smallest will be reset.

Generally, the pulse instruction ANRP is used.

If X20 and X21 are ON for more than 2 seconds, the annunciator S912 will be
ON. If X20 and D21 are turned OFF, S912 will still be ON, T10 will be reset to
OFF, and the value of T10 will be 0.

If X20 and X21 are not ON for 2 seconds, the value of T10 will become 0.
When X0.3 is turned from OFF to ON, the annunciator whose number is
smallest in the annunciators which are driven is reset.

When X0.3 is turned from OFF to ON again, the next annunciator whose
number is smallest in the annunciators which are driven is reset.

X20 X21
——F— ANS T10 K20 S912

X3
p— ANRP
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A

dditional
remark

5-68

€ Application of annunciators

XO0=Forward switch
X2=Front position switch
X4=Resetting button

X1=Backward switch
X3=Back position switch

YO=Forward Y1=Backward

Y2=Indicator

S912=Forward annunciator S920=Backward annunciator
YO X2

— —}+—— ANS TO K100 S912
Y1 X3

— —4+—— ANS T1 K200 S920

X0 X2

— o >
YO

-

X1 X3
-

Y1
_l

M1048

G

X4
— —— ANRP

arwnNPE

If YO is ON for more than 10 seconds, and X2 is OFF, S912 will be ON.
If Y1 is ON for more than 20 seconds, and X3 is OFF, S920 will be ON.
If X1 and Y1 are ON, Y1 will not be OFF until X3 is ON.

If an annuciator is driven, Y2 will be ON.
When X4 is turned from OFF to ON, the annunciator whose number is

smallest in the annunciators which are driven is reset. When X4 is turned
from OFF to ON again, the next annunciator whose number is smallest in

the annunciators which are driven is reset.
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API Applicable model
| SOQR O @ Square root of a binary value 10PM
D P \/
Bit device Word device :16-bit instruction (7 steps)
X]YIM]S]K]HIKX[KnY[KnM[KnsS[ T C[D [V ]Z]: Continuity Pulse
S . ESQR instruction SQR B instruction
:32-bit instruction
* : Continuity Pulse
D * EDSQR instruction D?QRP instruction
® Flags
) . _ . Ox 0100
* Note: All devices can not be modified by V devices and Z devices. M1808 M1968  Zero flag
Please refer to specifications for more information about device M1809  M1969  Borrow flag
rangeS. M1810 M1970 Carry flag
® Please refer to the explanation below.
€ S: Source device; D: Device in which a result is stored
Explanation € The square root of the value in S is calculated, and the result is stored in D.
€ The value in S can only be a positive value. If the value in S is a negative
value, an error will occur, and the instruction will not be executed.
€ The value stored in D is an integer. The fractional part of a square root

calculated is dropped. If the fractional part of a square root calculated is
dropped, a borrow flag will be ON.

If the value in D is 0, a zero flag will be ON.

When X20 is ON, the square root of the value in DO is calculated, and the
result is stored in D12.

X20
}—{ }—| SOR DO D12
\ DO —> D12

L 2R 2

Example
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API Applicable model
] Converting a binary integer into a binary
GO @ . . 10PM
D FLT P floating-point value
v
Bit device Word device :16-bit instruction
XY [M|S| K | H |[KnX|KnY|[KnM|KnS| T | C V|Z]|:- - - -
* * i :32-bit instruction (6 steps)
* ‘DELT _Contmu_lty DELTP _Pulse _
: instruction instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
Only the 32-bit instructions DFLT and DFLTP are valid. M1808 M1968 Zero flag
M1809 M1969 Borrow flag
M1810 M1970 Carry flag
® Please refer to the explanation below.

Explanation

Example 1

Example 2

5-70

The instruction is used to convert a binary integer into a binary floating-point

If the absolute value of the converesion result is greater than the

maximum floating-point value avaliable, a carry flag will be ON.

If absolute value of the conversion result is less than the mimum

When X11 is ON, the binary integer in (D1, DO) is converted into a binary

Suppose the value in the 32-bit register (D1, DO) is K100,000. When X11 is
ON, K100,000 is converted into the 32-bit floating-point value H4735000, and

(D21,D20) Binary floating-point value

@

|~ , (D31,D30)

€ S: Source device; D: Conversion result
*
value.
1.
2.
floating-point vlaue available, a borrow flag will be ON.
3. If the conversion result is 0, a zero flag will be ON.
floating-point value, and the conversion result is stored in (D21, D20).
H4735000 is stored in the 32-bit register (D21, D20).
X11
F——— DFLT DO D20
€ Users can use applied instructions to perform the following calculation.
(D11,D10) = (X7~XO0) X K61.5
32-bitbinary  Two-digit ©® g
value binary-coded
decimal value
© @ ®| O
v A\

(D101,D100)

Binary y
floating-point (D201,D200)

|

(D203,D202)

value

(D301,D300)
Binary
floating-point
value

v

(D401,D400)

Binary
floating-point
value

Bi

nary

floating-point
value

Decimal floating-point value

S

(D41,D40)
32-bitinteger
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M1000
! D DFLT | D10 D100
®) DBIN | K2X0 | D200
5 DFLT | D200 | D202
@ DEDIV | K615 | K10 | D300
o DEDIV | D100 | D202 | D400
® DEMUL| D400 | D300 | D20
® DEBCD| D20 D30
DINT | D20 D40

1. The binary integer in (D11, D10) is converted into a binary floating-point
value, and the conversion result is stored in (D101, D100).

2. The binary-coded decimal value in X7~XO0 is converted into a binary value,
and the conversion result is stored in (D201, D200).

3. The binary integer in (D201, D200) is converted into a binary floating-point
value, and the conversion result is stored in (D203, D202).

4. The constant K615 is divided by the constant K10, and the quotient which
is a binary floating-point value is stored in (D301, D300).

5. The binary floating-point value in (D101, D100) is divided by the binary
floating-point value in (D203, D202), and the quotient which is a binary
floating-point value is stored in (D401, D400).

6. The binary floating-point value in (D401, D400) is multiplied by the binary
floating-point value in (D301, D300), and the product which is a binary
floating-point value is stored in (D21, D20).

7. The binary floating-point value in (D21, D20) is converted into a decimal
floating-point value, and the conversion result is stored in (D31, D30).

8. The binary floating-point value in (D21, D20) is converted into a binary
integer, and the conversion result is stored in (D41, D40).

DVP-10PM Application Manual 5-71



5 Applied Instructions and Basic Usage

API Applicable model
| REF @ Refreshing the states of 1/0 devices 10PM
P v
Bit device Word device :16-bit instruction (7 steps)
X]TY[M[STK[H[KnX[KnY[KnM[KnS[ T [ C [ D [V [ Z | iRer Continuity -, Pulse
D * % : instruction instruction
-32-bit instruction
n * * : _ - -
* Note: All devices can not be modified by V devices and Z devices. . Flag: None
Please refer to specifications for more information about device
ranges.

Explanation

Example 1

Example 2

Example 3

5-72

D: Initial I/0 device whose state is refreshed; n: Number of 1/O devices whose

states are refreshed

The states of I/O devices are not refreshed until the instruction END is

executed. When the scan of a program starts, the states of external inputs are

read, and stored in the input memory. After the instruction END is executed,
the contents of the output memory will be sent to output terminals. Therefore,
users can use this instruction when they need the latest I/O data in an
operation process.

D must be an 1/0O device whose nhumber ends with 0, e.g. X0, X10, YO or Y10.

The instruction can not be used to refresh the I/O devices in a digital extension

module.

D must be an I/O device in a PLC.

1. IfDis X0 and n is less than or equal to 8, the states of X0~XO0 will be
refreshed. If n is greater than 8, the states of the input devices and the
states of the output devices in the motion controller used will be refreshed.

2. IfDis YO0, and n is equal to 8, the states of YO~Y7 will be refreshed. If n is
greater than 8, the states of the input devices and the states of the output
devices in the motion controller used will be refreshed.

3. IfDis X10 or Y10, and n is any number, the states of all the input devices
except X0~X7, and the states of all the output devices except YO~Y3 in
the motion controller used will be refreshed.

n is in the range of 4 to the number of 1/O devices in the motion control module

used, and is a multiple of 4.

When X0 is ON, the DVP-10PM series motion controller reads the states of

X0~X7 immediately. The input signals are refreshed without any delay.

X0
}—1 »—{ REF X0 K8

When X0 is ON, the states of YO~Y3 are sent to output terminals. The output
signals are refreshed immediately without the need to wait for the execution of
the instruction END.

X0
}—{ }—‘ REF YO K4 |

When X0 is ON, the states of the input terminals starting from X10, or the
states of the output terminals starting from Y10 are refreshed.

X0
\—‘ REF ‘ ><10‘ K8 ‘

Or

X0
\4’ REF ‘ Y10 ‘ K8 ‘
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API & G Applicable model
D SER P D D Searching data 10PM
v
Bit device Word device :16-bit instruction (9 steps)
X[YTIM[S[K[HIKXKY[KMKnS[ T [C D[V ]Z] igeRr Continuity ~ g-ppp  Pulse
s1 N | = N * . N : instruction instruction
:32-bit instruction (17 steps)
* * * * * * * * * * * B H H
S2 ipser  continuity  poppp  Pulse
: instruction instruction
* * * * * * —
® Flag: None
N * * *

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in
the decimal numeral system, e.g. K1X0 (octal numeral system),
K4SY20 (octal numeral system), KIMO (decimal numeral system),
and K4S16 (decimal numeral system).

€ S;: Initial device involved in a comparison; S,: Value which is compared; D:

Explanation Initial device in which a comparison result is stored (5 consecutive devices are
occupied.); n: Number of values

€ S, is the initial register involved in a comparison, and n is the number of values
which are compared. The values in the n registers starting from S; are
compared with the value in S,, and the comparison results are stored in the
five registers starting from D.
If the 32-bit instruction is used, S; S,, D, and n will be 32-bit registers.
16-bit instruction: n=1~256; n=1~128 (32-bit instruction)
When X0 is ON, the values in D10~D19 are compared with the value in DO,
Exam ple and the comparison results are stored in D50~D54. If none of the values in

D10~D19 are equal to the value in DO, the values in D50~D52 will be 0.

€ A comparison is based on algebra (-10 < 2).

€ The number of the minimum value is stored in D53, and the number of the
maximum value is stored in D54. If there is more than one minimum

value/maximum value, the number which is the biggest will be stored.
X0
—— SER D10 DO D50 K10

*o0
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Value
S; |Value| which is |Number| Result D |Value| Description
compared
s Numberof
D10 88 0 D50 4 values which
are equal to the
value in DO
Number of the
first value
D11| 100 1 Equal | /D51 1 |whichisequal
to the value in
DO
Number of the
last value
D12| 110 S, 2 D52, 8 |whichis equal
n _ to the value in
D0=K100 DO
D13/ 150 3 D53 7 | Number of the
minimum value
Number of the
D14| 100 4 Equal |/D54| 9 |maximum
value
D15| 300 5
D16| 100 6 Equal
D17, 5 7 Minimum
D18| 100 8 Equal
—|D19| 500 9 Maximum
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API Applicable model
| ALT @ Alternating between ON and OFF 10PM
P v
Bit device Word device :16-bit instruction (9 steps)
X|Y|[M]Ss H [KnX[KnY[KnM[KnS[ T [ C [ D [V [ Z | iaT Continuty ~ , 5  Pulse
D * | = N : instruction instruction

Note: All devices can not be modified by V devices and Z devices.
Please refer to specifications for more information about device

ranges.

:32-bit instruction (17 steps)

® Flag: None

Explanation

Example 1

Example 2

Example 3

* e oo

D: Destination device

When the instruction ALT is executed, the state of D alternates between ON
and OFF.

Generally, the pulse instruction ALTP is used.

When X0 is turned from OFF to ON for the first time, YO is ON. When X0 is
turned from OFF to ON for the second time, YO is OFF.

X0
}—1 }—' ALTP YO |

A A
xof -
A
YO

In the beginning, MO is OFF, and therefore YO is ON, and Y1 is OFF. When
X10 is turned from OFF to ON for the first time, MO is ON. Therefore, Y1 is ON,
and YO is OFF. When X10 is switched from OFF to ON for the second time, MO
is OFF. Therefore, YO is ON, and Y1 is OFF.

X10
—4———— ALT MO

Hr——CoD
MO
D
When X20 is ON, TO generates a pulse every two seconds. The output YO

alternates between ON and OFF according to the pulses generated by TO.
X20 TO

TMR TO K20 |

TO

}—' ALTP | YO |

DVP-10PM Application Manual 5-75



5 Applied Instructions and Basic Usage

API & D Applicable model
| RAMP Ram 10PM
D @ @ P 2
Bit device Word device :16-bit instruction (9 steps)
X YIM[S[TKI[HI[KX[KnY[KnM[KnS[ T [ C [ D [V [ Z | igamp  Continuity
S1 N : instruction
-32-bit instruction (17 steps)
S2 * : Continuity
N iDRAMP i1 struction )
® Flags: M1026 (Please refer to the additional
N * remark below.)
- , - - - M1029
* Note: All devices can not be modified by V devices and Z devices.
Please refer to specifications for more information about device
ranges.

Explanation

Example

5-76

S;: Start a ramp; S;,: End of a ramp; D: Duration of a ramp (2 consecutive
devices are occupied.); n: Number of scan cycles (n=1~32,767)

The instruction is used to get a slope. Whether a slope is linear or not has an
absolute relationship with scan time. When users use the instruction, they have
to specify scan time in advance.

When the contact driving the instruction RAMP is turned from OFF to ON, the
value in D will increase from the value in S; to the value S,, and the number of
scan cycles is stored in D+1.

If the operand n is a D device, the value in n can not be changed until the
execution of the instruction stops.

If the instruction is used with an output of analog signals, the action of
cushioning a start/stop can be executed.

The start of a ramp is written into D10, and the end of the ramp is written into
D11. When X20 is turned ON, the value in D12 increases from the value in
D10 to the value in D11, and the number of scan cycles is stored in D13.

After M1039 in a program is turned ON, the scan time for the program will be
fixed. Users can write scan time into the special data register D1039 by means
of the instruction MOV. If the scan time set is 30 milliseconds, and n is K100,
the time it takes for the value in D12 to increase from the value in D10 to the
value in D11 will be 3 seconds (30 millisecondsx100).

If X20 is turned OFF, the execution of the instruction will stop. If X20 is turned
ON again, the value in D12 will become 0, and increase again.

If M1026 is OFF, and M1029 is ON, the value in D12 will becomes the value in
D10.

X20
}—{ }—' RAMP D10 D11 D12 K100

D10
D12
D11

D10 !

|

fe———>] fe—————>

The number of scan cyclesis n. The number of scancycles is n.

D10<D11 D10>D11

The number of scan cycle is storedin D13.
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. ¢ If M1026 is turned ON/OFF, the value in D12 will change in the way described
Additional below.

re mark M1026=0ON M1026=0OFF
X20 Startsignal X20 J Start signal l
o I
D11 - = : b1l !
I I
b1k D12 | D10l D12 .
! 100|- == == 41
00|~ - - r——— |
D13 | Dl3 1
0 T 0 +

M1029 M1029 n
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API Applicable model
D SORT SO md (mo B Sorting data 10PM
v
Bit device Word device :16-bit instruction (9 steps)
X Y[M[S[K[HIKXKNY[KM[KnST T [C D[V [Z] igogy Continuity
S * : instruction
-32-bit instruction (17 steps)
* * : - .
mi iDsorT  Continuity _
: instruction
m2 * *
® Flag: None
D *
N * * *

* Note: All devices can not be modified by V devices and Z devices.

Please refer to specifications for more information about device
ranges.

€ S: Initial device in which original data is stored; m;: Number of rows of data (m;

EXp lanation =1~32); m,: Number of columns of data (m,=1~6); D: Initial device in which a
sorting result is stored; n: Reference value (n=1~m2) (Data is sorted in

algebraic order.)
The data which is sorted is stored in the mixm; registers starting from the
register specified by D. If S and D specify the same register, the sorting result
gotten will be the same as the original data in the register specified by S.
It is better that the rightmost number of the device number of the register
specified by Sis 0.
After the instruction is scanned m; times, the sorting of data will be complete.
After the sorting of data is complete, M1029 will be ON.
The instruction can be used several times in a program, but one instruction is
executed at a time.
When X0 is turned ON, the data specified is sorted in ascending order. When
the sorting of the data specified is complete, M1029 is ON. When the
instruction is executed, the data specified can not be changed. If users want to
sort the data specified again, they can turn X0 from OFF to ON again.

X0
F—— SORT DO K5 K5 D50 D100

2

* & o o

Example

1. The data which will be sorted is shown below.

< m, columns of data >
Column
Column 1 2 3 4 5
Student . . .

Row number Chinese English Math Physics

A 1 (DO) 1 (D5) 90 (D10) 75 (D15) 66 (D20) 79

3 2 (D1) 2 (D6) 55 (D11) 65 (D16) 54 (D21) 63
2

g 3 (D2) 3 (D7) 80 (D12) 98 (D17) 89 (D22) 90
g

& 4 (D3) 4 (D8) 70 (D13) 60 (D18) 99 (D23) 50

v 5 (D4) 5 (D9) 95 (D14) 79 (D19) 75 (D24) 69
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2. If the value in D100 is K3, users can get the sorting result shown below.
< m, columns of data >
Column
Column 1 2 3 4 5
Student . . .
Row number Chinese English Math Physics
A 1 (D50)4 | (D55)70 | (D60)60 | (D65)99 | (D70)50
3 2 (D51)2 | (D56)55 | (D61)65 | (D66)54 | (D71)63
g
a 3 (D52)1 | (D57)90 | (D62)75 | (D67)66 | (D72)79
5
) 4 (D53)5 | (D58)95 | (D63)79 | (D68)75 | (D73)69
v 5 (D54)3 | (D59)80 | (D64)98 | (D69)89 | (D74) 90
3. Ifthe value in D100 is K5, users can get the sorting result shown below.
< m, columns of data >
Column
Column 1 2 3 4 5
Student . . .
Row number Chinese English Math Physics
1 (D50)4 | (D55)70 | (D60)60 | (D65)99 | (D70)50
+
2 (D51)2 | (D56)55 | (D61)65 | (D66)54 | (D71)63
3
vo 3 (D52)5 | (D57)95 | (D62)79 | (D67)75 | (D72) 69
o
=
2]
g 4 (D53)1 | (D58)90 | (D63)75 | (D68)66 | (D73) 79
Q
&
5 (D54)3 | (D59)80 | (D64)98 | (D69)89 | (D74) 90
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AP Reading data from a control Applicable model
D FROM P @ @ @ @ register in a special module 105'\/'
Bit device Word device :16-bit instruction (9 steps)
X Y[M[S|TK[HIKXIKNY[KmM[KnS[ T [ C T D[V [Z] iggom Continuity oo s Pulse
m * % % % * % * : instruction instruction
1
:32-bit instruction (17 steps)
m; o S I I I I Continuity Pulse
D . N " N N {DFROM instruction EFROME instruction

® Please refer to the additional remark below.

n * * * * * * *

* Note: my is in the range of 0 to 255 (16-bit instruction/32-bit instruction).
m is in the range of 0 to 499 (16-bit instruction/32-bit instruction).
n is in the range of 1 to (500-m,) (16-bit instruction).
n is in the range of 1~(500-my)/2 (32-bit instruction).
The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

€ my: Special module number (my is in the range of 0 to 255.); m,: Control
Explanation register number (m; is in the range of 0 to 499.); D: Device in which the data
read will be stored; n: Quantity of data which will be read (16-bit instruction:
1~(500-my); 32-bit instruction: 1~(500-m,)/2
A DVP-10PM series motion controller can read the data in a control register in
a special module by means of the instruction.
Please refer to the additional remark on the instruction TO for more information
about the numbering of special modules.
The value in CR#29 in special module 0 is read, and then stored in DO in the
Exam pIe motion controller used. The value in CR#30 in special module 0 is read, and
then stored in D1 in the motion controller used. The two values are read at the
same time.
€ When X0 is ON, the instruciton is executed. When X0 is turned OFF, the
instruction is not executed, and the values which are read remain unchanged.
X0
F—— FROM KO K29 DO K2
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AP Writing data into a control register Applicable model
5l O (|@ @ ® @ in & special module Y
Bit device Word device :16-bit instruction (9 steps)
X[ Y[M]sSs|K]HIKX[KnY[KnmM[knS[ T [ Cc [ D[V ] Z]: Continuity Pulse
To ; X TOP ; ) :
My | = s = « | % | instruction instruction__:
:32-bit instruction (17 steps)
ma o O I R I I Continuity Pulse
s | = s | x| = | = | = ?DTO instruction ETOR instruction _:
® Please refer to the additional remark below.
n * * * * * * *

* Note: m; is in the range of 0 to 255 (16-bit instruction/32-bit instruction).
m is in the range of 0 to 499 (16-bit instruction/32-bit instruction).
n is in the range of 1 to (500-my) (16-bit instruction).
n is in the range of 1~(500-my)/2 (32-bit instruction).

The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

L 4
Explanation

Example
e,

Additional
remark

m,: Special module number (m, is in the range of 0 to 255.); m,: Control

register number (m; is in the range of 0 to 499.); D: Data which will be written

into a control register; n: Quantity of data which will be written (16-bit instruction:

1~(500-m); 32-bit instruction: 1~(500-m,)/2

A DVP-10PM series motion controller can write data into a control register in a

special module by means of the instruction.

The 32-bit instruction DTO is used. The value in (D11, D10) is written into

(CR#13, CR#12) in special module 0. One value is written at a time.

When X0 is ON, the instruction is executed. When X0 is turned OFF, the

instruction is not executed, and the value which is written remains unchanged.
X0

——— DTO KO K12 D10 K1

Regulation of operands

1. my: myis a special module number. It is the number of a special module
connected to the DVP-10PM series motion controller used.

The number of the first special module which is connected to the DVP-10PM
series motion cotroller used is 0. Eight special modules at most can be
connected to the DVP-10PM series motion controller used, and they do not
occupy I/O devices.

2. my: m; is a control register number. the 16-bit memories in a special
modules are called control registers. Control register numbers are decimal
numbers. The operation of a special module and setting values are stored in
the control registers in the special module.

3. If the instruction FROM/TO is used, one control register is taken as a unit for
the reading/writing of data. If the instruction DFROM/DTO is used, two
control registers are taken as a unit for the reading/writing of data.

High 16 bits  Low 16 bits
CR#10 CR#9 <4— Controlregisternumber specified

4. n which is 2 in a 16-bit instruction has the same meaning as n which is 1 in
a 32-bit instruction.
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Controlregister Controlregister

Devn_:g specified Devu_:g specified
specified e specified W
DO > CR #5 DO CR #5

D1 <—> | CR#6 D1 :I ; a I: CR #6

D2 <«——>» | CR#7 D2 CR #7

D3 <= | CR#8 D3 ] |: CR #8

D4 <—> | CR#9 D4 CR #9

Je—[

D5 <—» | CR#10 D5 CR #10
/S s

16 -bitinstruciton: n=6 32 -bitinstruction: n=3

4 The application of the instruciton FROM/TO is described below.
€  The characteristic curve of DVP04AD-H2 is adjusted. The offset for channel 1 is
0V (KO_sg), and the gain for channel 1 is 2.5V (K2,000,sg).

Example 1 M1002
— | TO KO K1 HO K1
TO KO K33 HO K1
X0
— 4} TO KO K18 KO K1
TO KO K24 K2000 K1
1. HO is written into CR#1 in the analog input module whose number is 0, and
channel 1 is set to mode 0 (voltage input: -10 V~+10 V).
2. HO is written into CR#33. Channel 1~channel 4 can be tuned.
3. When X0 is turned from OFF to ON, the offset KO, sz is writtedn into CR#18,
and the gain K2,000,sg is written into CR#24.
€  The characteristic curve of DVP04AD-H2 is adjusted. The offset for channel 2 is
Exam D le 2 2 mA (K400_sg), and the gain for channel 2 is 18 mA (K3,600,.sg).
M1002
— | TO KO K1 H18 K1
TO KO K33 HO K1
X0
—{ 4} TO KO K19 K400 K1
TO KO K25 K3600 K1

1. H18is written into CR#1 in the analog input module whose number is 0, and
channel 2 is set to mode 3 (current input: -20 mA~+20 mA).

2. HO is written into CR#33. Channel 1~channel 4 can be tuned.

3. When X0 is turned from OFF to ON, the offset K400, s is writtedn into
CR#19, and the gain K3,600,sg is written into CR#25.
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€  The characteristic curve of DVP02DA-H2 is adjusted. The offset for channel 2 is
0 mA (KO_sg), and the gain for channel 2 is 10 mA (K1,000,sg).

Example 3 M1002
— | TO K1 K1 H18 K1
TO K1 K33 HO K1
X0
— 41 TO K1 K22 KO K1
TO K1 K28 K1000 K1
1. H18 is written into CR#1 in the analog output module whose number is 1,
and channel 2 is set to mode 3 (current output: 0 mA~+20 mA).
2. HO is written into CR#33. Channel 1~channel 2 can be tuned.
3. When X0 is turned from OFF to ON, the offset KO, g5 is writtedn into CR#22,
and the gain K1,000, g5 is written into CR#28.
€  The characteristic curve of DVP02DA-H2 is adjusted. The offset for channel 2 is
Exam p le 4 2 mA (K400_sg), and the gain for channel 2 is 18 mA (K3,600_sg).
M1002
— | TO K1 K1 H10 K1
TO K1 K33 HO K1
X0
— 41 TO K1 K23 K400 K1
TO K1 K29 K3600 K1

1. H210is written into CR#1 in the analog output module whose number is 1,
and channel 2 is set to mode 2 (current output: +4 mA~+20 mA).
2. HO is written into CR#33. Channel 1~channel 2 can be tuned.

3. When X0 is turned from OFF to ON, the offset K400, s is writtedn into
CR#23, and the gain K K3,600,sg is written into CR#29.
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API Applicable model

— | ABS @ Absolute value 10PM

D P v
Bit device Word device :16-bit instruction (9 steps)
X YIM]S[KJ]HIKXIKN'Y[KnM[KnS| T [ C [ D [V [ Z | ipgs Continuity ~ \pgp  Pulse
D sl s 2 =1 =1 =1 1% instruction instruction
- - - - - -32-bit instruction (17 steps)
* Note: The instruction supports V devices and Z devices. (If the 16-bit : Continuity Pulse

instruction is used, Z devices can not be used. If the 32-bit DABS instruction  PABSPinstruction

instruction is used, V devices can not be used.)

Please refer to specifications for more information about device

ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in
the decimal numeral system, e.g. K1X0 (octal humeral system),
K4SY?20 (octal numeral system), K1IMO (decimal numeral system),

and K4S16 (decimal numeral system).

® Flag: None

€ D: Device whose absolute value will be gotten
Explanation @
gotten.
L 4
L 2
Example goten.
t—— ABsS DO

5-84

When the instruction ABS is executed, the absolute value of the value in D is

Generally, the pulse instructions ABSP and DABSP are used.
When XO is turned from OFF to ON, the absolute value of the value in DO is
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API Applicable model
.~ | MODRD EDIEN]ED) Reading Modbus data 10PM
v
Bit device Word device :16-bit instruction (7 steps)
XY [M]TS[KT]HIKX[KnY[KnM[KnST T [ C [ D [V [ Z | iyoprp COntinuity
S | = " : instruction
1
:32-bit instruction
SZ * * * :
n ¥ * * ® Flags
* Note: S; is in the range of KO to K254. M1120~M1129 and M1140~M1143
n is in the range of K1 to K6. Please refer to the additional remark below.
Please refer to specifications for more information about device
ranges.

Explanation

Example 1

*
*

Si: Device address; S,: Data address; n: Data length

The instruction MODRD is used to drive peripheral equipment in a Modbus
ACII/RUT mode. The RS-485 ports on Delta VFD series AC motor drives
(except VFD-A series AC motor drives) conform to a Modbus communication
format. Users can read data from a Delta AC motor drive by means of the
instruction MODRD.

S, is a data address. If the data address specified is illegal, the device which is
connected will respond with an error message, an error code will be stored in
D1130 in the DVP-10PM series motion controller used, and M1141 will be ON.
The data which is sent by a peripheral is stored in D1070~D1085. After a
DVP-10PM series motion controller receives the data sent by a peripheral, it
will automatically check whether the data received is correct. If an error occurs,
M1140 will be ON.

If an ASCII mode is used, the data sent by a peripheral will be ASCII
characters, and the DVP-10PM series motion controller used will convert the
data received into values, and store the values in D1050~D1055. If an RTU
mode is used, D1050~D1055 will be invalid.

If a DVP-10PM series motion controller sends correct data to a peripheral after
M1140 or M1141 is turned ON, and the data with which the peripheral
responds is correct, M1140 or M1141 will be reset.

A DVP-10PM series motion controller is connected to a VFD-B series AC
motor drive (ASCII mode: M1143=0FF)

M1002
% ‘7

MOV H87

D1120 ‘ Communication protocol: 9600,8,E,1

M1120 The communication protocol setisretained.

NN

MOV ‘ K100 Dllzg‘ Communication timeout: 100 ms

X0

Requestforsending data
—4 SET | M1122 a 9

Communication command:

i

X0 Device address: 01
4‘ ‘4{ MODRD‘ K1 ‘ H2101 ‘ K6 Data address: H2101
Data length: 6 words
M1127

The data receivedis storedin D1070~D1085 in the form
— of ASCII characters. The DVP-10PM series motion controller
automatically convertthe ASCIl charactersinto values, and

i RST M1127 _ stored the values inD1050~D1055.
The sending/ M1127is reset.

reception of
datais complete.

DVP-10PM series motion controller = VFD-B series AC motor drive: The
DVP-10PM series motion controller sends “01 03 2101 0006 D4".

VFED-B series AC motor drive = DVP-10PM series motion controller: The
DVP-10PM series motion controller receives “01 03 0C 0100 1766 0000 0000
0136 0000 3B".

1

Processing the data received
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5-86

Data transmission registers in the DVP-10PM series motion controller
(message sent by the DVP-10PM series motion controller):

Register Data Description
D1089 low 0 30H |ADR1 ADR (1,0): Address of the
VFD-B series AC motor
D1089 high ‘T 31H ADRO drive
D1090 low ‘0’ 30H CMD 1 CMD (1,0): Command
D1090 high ‘3 33H |CMDO code
D1091 low 2’ 32H
D1091 high 1 31H Starting data address
D1092 low ‘0’ 30H
D1092 high ‘1 31H
D1093 low ‘0’ 30H
D1093 high 0 30H Quantity of data (count by the word)
D1094 low ‘0’ 30H
D1094 high ‘6’ 36 H
D1095 low ‘D’ 44 H LRCCHK1 |LRC CHK (0,1):
D1095 high ‘4 34H LRC CHK 0 | Checksum

Data reception reigsters in the DVP-10PM series motion controller (message
with which the VFD-B series AC motor drive responds):

Register Data Description
D1070 low ‘0’ 30H ADR 1
D1070 high| ‘1’ 31H ADR O
D1071 low ‘0’ 30H CMD 1
D1071 high| ‘3 33H CMD O
b1072 lO,W 0 30H Quantity of data (count by the byte)
D1072 high| ‘C 43 H
D1073 low Q' 30 H The DVP-10PM series
motion controller
D1073 high| ‘1’ 31H automatically converts
ngtentszifot{\i' the ASCII characters
D1074 low ‘0’ 30H adaress into values, and store
the values in D1050.
D1074 high| ‘O’ 30H (D1050=0100 H)
D1075 low 9 31H The DVP-10PM series
motion controller
D1075 high| ‘7’ 37H automatically converts
ngtentszigt;il the ASCII characters
D1076 low ‘6’ 36 H address into values, and store
the values in D1051.
D1076 high| ‘6’ 36 H (D1051=1766 H)
D1077 low ‘Q’ 30 H The DVP-10PM series
motion controller
D1077 high| ‘O’ 30 H automatically converts
ngtentszii)t;?_' the ASCII characters
D1078 low ‘0’ 30H address into values, and store
the values in D1052.
D1078 high| ‘0O’ 30H (D1052=0000 H)
D1079 low Q' 30H The DVP-10PM series
motion controller
D1079 high| ‘O 30H automatically converts
ngtemszigj'?_' the ASCII characters
D1080 low ‘0’ 30H address into values, and store
the values in D1053.
D1080 high| ‘O’ 30H (D1053=0000 H)
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Register Data Description
D1081 low ‘0’ 30 H The. DVP-10PM series
motion controller
D1081 high| ‘1’ 31H automatically converts
ngtentszcifotgelz_l the ASCII characters
D1082 low ‘3 33H address into values, and store
the values in D1054.
D1082 high| ‘6’ 36 H (D1054=0136 H)
D1083 low ‘0’ 30 H The. DVP-10PM series
motion controller
D1083 high| ‘0’ 30H automatically converts
ngtentszigtgz the ASCII characters
D1084 low ‘o 30H address into values, and store
the values in D1055.
D1084 high| ‘0O’ 30H (D1055=0000 H)
D1085 low ‘3’ 33H LRC CHK 1
D1085 high| ‘B’ 42 H LRC CHK O

€ A DVP-10PM series motion controller is connected to a VFD-B series AC
motor drive (RTU mode: M1143=0N)

Example 2 1002
— | MOV H87 | D1120 | Communication protocol: 9600,8,E,1
SET M1120 | The communication protocol setisretained.
MOV K100 D1129 | Communication timeout: 100 ms
SET M1143 | RTU mode
X0

—#f—— SET | M1122 | Requestforsending data
X0 Communication command:

Device address: 01
—i | MODRD K1 H2102 K2 Data address: H2102
Data length: 2 words

M1127
— | Processing the data received

The data received is storedin D1070~D1085 in the form
of hexadecimal values.

- RST M1127 | M1127 isreset.
The reception

of datais complete.

DVP-10PM series motion controller = VFD-B series AC motor drive: The
DVP-10PM series motion controller sends “01 03 2102 0002 6F F7".
VFED-B series AC motor drive = DVP-10PM series motion controller: The
DVP-10PM series motion controller receives “01 03 04 1770 0000 FE 5C".
Data transmission registers in the DVP-10PM series motion controller
(message sent by the DVP-10PM series motion controller):

Register Data Description
D1089 low 0O1H Address
D1090 low O3 H Function
D1091 low 21H
Starting data address

D1092 low 02 H "9
D1093 low 00 H

antity of Data (count by the word
D1094 low oz | Quantty (count by the word)
D1095 low 6F H CRC CHK Low
D1096 low F7H CRC CHK High
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Example 3

A

dditional
remark

5-88

Data reception registers in the DVP-10PM series motion controller (message
with which the VFD-B series AC motor drive responds):

Register Data Description
D1070 low O1H Address
D1071 low O3 H Function
D1072 low 04 H Quantity of Data (count by the byte)
D1073 low 17H
D1074 low 201 Contents of the address 2102 H
D1075 low OOH
D1076 low 00 H Contents of the address 2103 H
D1077 low FEH CRC CHK Low
D1078 low 5CH CRC CHK High

If a communication timeout occurs, the data received is incorrect, or the values
of parameters of the instruction MODRD are incorrect when a DVP-10PM
series motion controller is connected to a VFD-B series AC motor drive (ASCII
mode: M1143=0FF), the sending of data will be retried.

When X0 is ON, the DVP-10PM series motion controller used reads the data in
the data address H2100 in the VFD-B series AC motor drive whose device
address is 01, and store the data in D1070~D1085 in the form of ASCII
characters. The DVP-10PM series motion controller will automatically convert
the ASCII characters in D1070~D1085 into values, and store the values in
D1050~D1055.

If a communication timeout occurs, M1129 will be ON. If M1129 is ON, M1122
will be set to ON.

If the data received is incorrect, M1140 will be ON. If M1140 is ON, M1122 will
be set to ON.

If the values of parameters of the instruction MODWR is incorrect, M1141 will

be ON. If M1141 is ON, M1122 will be set to ON.

M1002
4“74{ MOV ‘ H87 ‘D1120‘Communicationprotocol:9600,8,E,1

SET | M1120 | The communication protocol setisretained.

4{ MOV ‘ K100 ‘ D1129 ‘ Communication timeout: 100 ms

|4 Whenthe values of parameters of MODRD are incorrect, the sending of dataisretried.
Communication command:

X0 Device address: 01
— \7‘MODRD‘ K1 ‘ H2100 ‘ K6 Data address: H2101
Data length: 6 words
M1127 The data receivedis stored in D1070~D1085 inthe form

— }—4{ Processing the data received|of ASCII characters. The DVP-10PM series motion controller
automatically convertthe ASCII charactersinto values, and

stored the values in D1050~D1055.
The reception] o' | MI27 | m1127is reset.

of datais complete.

M1129

— }7 M1129 |M1129is reset.

LDP/ANDP/ORP and LDF/ANDF/ORF can not precede the instruction MODRD
(function code: HO3), otherwise the data stored in data reception registers will
be incorrect.

The instruction can be used several times in a program, but one instruction is
executed at a time.
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API Applicable model
~ IMODWR EDIENIED; Writing Modbus data 10PM
v
Bit device Word device T6-bit instruction (7 steps)
XY |[M]S K H |KnX|KnY|KnM|KnS| T C D \ Y4 ‘MODWR .Contmu.ny ) .
S * * * : instruction
S, * * R ;32—bit instruction
n - - . ® Flags
* Note: S; is in the range of KO to K254. M1120~M1129 and M1140~M1143
Please refer to specifications for more information about device Please refer to the additional remark below.
ranges.
€ S;: Device address; S,: Data address; n: Data which is written
Exp lanation € Theinstruction MODWR is used to drive peripheral equipment in a Modbus

Example 1

ACII/RUT mode. The RS-485 ports on Delta VFD series AC motor drives
(except VFD-A series AC motor drives) conform to a Modbus communication
format. Users can write data into a Delta AC motor drive by means of the
instruction MODWR.

S, is a data address. If the data address specified is illegal, the device which is
connected will respond with an error message, an error code will be stored in
D1130 in the DVP-10PM series motion controller used, and M1141 will be ON.
For example, the data address 8000H in a VFD-B series AC motor drive is
illegal, and therefore M1141 is ON, and the value in D1130 is 2. Please refer to
VFD-B User Manual for more information about error codes.

The data which is sent by a peripheral is stored in D1070~D1076. After a
DVP-10PM series motion controller receives the data sent by a peripheral, it
will automatically check whether the data received is correct. If an error occurs,
M1140 will be ON.

If a DVP-10PM series motion controller sends correct data to a peripheral after
M1140 or M1141 is turned ON, and the data with which the peripheral
responds is correct, M1140 or M1141 will be reset.

A DVP-10PM series motion controller is connected to a VFD-B series AC

motor drive (ASCIlI mode: M1143=0FF)

M1002
— | MOV H87 D1120 | Communication protocol: 9600,8,E,1

SET M1120 | The communication protocol setisretained.

MOV K100 | D1129 |Communicationtimeout: 100 ms

X0
—4—— SET M1122 | Requestforsending data
Communication command:

X0 Device address: 01
—1F——MODWR K1 | HO100 | H1770 | pata address: HO100
\ . . The data receivedis stored inD1070~D1085
4{ Processing the data received| .
‘ 9 in the form of ASCII characters.

RST M1127 | M1127isreset.

The reception
of datais complete.
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DVP-10PM series motion controller = VFD-B series AC motor drive: The
DVP-10PM series motion controller sends “01 06 0100 1770 71".

VFD-B series AC motor drive = DVP-10PM series motion controller: The
DVP-10PM series motion controller receives “01 06 0100 1770 71".

Data transmission registers in the DVP-10PM series motion controller
(message sent by the DVP-10PM series motion controller):

Register Data Description
D1089 low ‘o’ 30H |ADR1 ADR (1,0): Address of the
D1089 high R 31H | ADRO VFD-B series AC motor drive
D1090 IO.W 0 30H |CMD1 CMD (1,0): Command code
D1090 high ‘6’ 36H |[CMDO
D1091 low ‘0’ 30H
D1091 high ‘1’ 31H
D1092low | O sop  Daaaddress
D1092 high ‘o 30H
D1093 low ‘1’ 31H
D1093 high ‘7 37H
D1094 low 7 a7p Dol
D1094 high ‘o 30H
D1095 low ! 87H [LRCCHK1 1) pe CHK (0,1): Checksum
D1095 high ‘1’ 31H |LRCCHKO

Data reception reigsters in the DVP-10PM series motion controller (message
with which the VFD-B series AC motor drive responds):

Register Data Description
D1070 low ‘0 30H |ADR1
D1070 high ‘1’ 31H |ADRO
D1071 low ‘0 30H |CMD1
D1071 high ‘6’ 36H |CMDO
D1072 low ‘0 30H
D1072 high ‘1 31H Data address
D1073 low ‘0 30H
D1073 high ‘0 30H
D1074 low ‘1’ 31H
D1074 high T 37H Data
D1075 low 7 37H
D1075 high ‘0 30H
D1076 low 7 37H |LRCCHK1
D1076 high ‘1 31H |LRCCHKO
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Example 2

A DVP-10PM series motion controller is connected to a VFD-B series AC

motor drive (RTU mode: M1143=0N)
M1002

D1120 | Communication protocol: 9600,8,E,1

The communication protocol setisretained.

Communication timeout: 100 ms

The reception
of datais complete.

Communication command:
Device address: 01

Data address: H2000
Data:H12

The data receivedis storedin D1070~D1085
in the form of hexadecimal values.

— | MOV H87
SET M1120
MOV K100 D1129
SET | M1143 | RTUmode
X1
—|AL———— SET | M1122 | Requestforsending data
X0
—f ——MODWR| K1 | H2000 | H12
M1127
— | Processing the data received
RST M1127 | M1127 is reset.

DVP-10PM series motion controller = VFD-B series AC motor drive: The
DVP-10PM series motion controller sends “01 06 2000 0012 02 07",
VED-B series AC motor drive = DVP-10PM series motion controller: The
DVP-10PM series motion controller receives “01 06 2000 0012 02 07".
Data transmission registers in the DVP-10PM series motion controller
(message sent by the DVP-10PM series motion controller):

Register Data Description
D1089 low O1H Address
D1090 low 06 H Function
D1091 low 20H
D1092 low 005 Data address
D1093 low O0OH Data
D1094 low 12 H
D1095 low 02H CRC CHK Low
D1096 low 07H CRC CHK High

Data reception reigsters in the DVP-10PM series motion controller (message
with which the VFD-B series AC motor drive responds):

Register Data Description
D1070 low O1H Address
D1071 low 06 H Function
D1072 low 20H

D
D1073 low 00 H ata address
D1074 low OOH

D
D1075 low 12H ata content
D1076 low 02 H CRC CHK Low
D1077 low 07H CRC CHK High
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€ If a communication timeout occurs, the data received is incorrect, or the values
of parameters of the instruction MODRD are incorrect when a DVP-10PM
series motion controller is connected to a VFD-B series AC motor drive (ASCII
mode: M1143=0FF), the sending of data will be retried.

€ When X0 is ON, the DVP-10PM series motion controller used write H1770
(K6000) into the data address H0100 in the VFD-B series AC motor drive
whose device address is 01.
If a communication timeout occurs, M1129 will be ON. If M1129 is ON, M1122
will be set to ON.
If the data received is incorrect, M1140 will be ON. If M1140 is ON, M1122 will
be set to ON.
If the values of parameters of the instruction MODWR is incorrect, M1141 will

be ON. If M1141 is ON, M1122 will be set to ON.
M1002
_| }_

Example 3

1

MOV | H87 |D1120| Communication protocol: 9600,8,E,1

SET M1120 | The communication protocol setis retained.

4{ MOV K100 D1129 | Communication timeout: 100 ms

X0
it SET M1122 | Requestforsending data

M1129
—4— When acommunicationtimeoutoccurs, the sending of datais retried.
M1140
—4— Whenthe datareceived isincorrect, the sending of data s retried.

M1141
-4 Whenthe values of parametersof MODRD are incorrect, the sending of data is retried.

X0
—”—{MODWR K1 H0100 | H1770

M1127
- |__< Processing the data received| The data received is stored in D1070~D1085 in the form
of ASCII characters.

—| RST M1127 i
The reception M1127 is reset.

of datais complete.

Communication command:
Device address: 01

Data address: H0100
Data: H1770

M1129

— RST M1129 | M1129isreset.

€ If a communication timeout occurs, the data received is incorrect, or the values
of parameters of the instruction MODRD are incorrect when a DVP-10PM
series motion controller is connected to a VFD-B series AC motor drive (ASCII
mode: M1143=0FF), the sending of data will be retried. The number of times
the sending of data is retired is stored in DO. The default value in DO is 3. If
communication is retried successfully, users can control the communication by
means of triggering a condition.

€ When X0 is ON, the DVP-10PM series motion controller used write H1770
(K6000) into the data address H0100 in the VFD-B series AC motor drive
whose device address is 01.

Example 4
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€ If a communication timeout occurs, M1129 will be ON. If M1129 is ON, M1122
will be set to ON. The number of times the sending of data is retired is stored in
DO. The default value in DO is 3.

€ If the data received is incorrect, M1140 will be ON. If M1140 is ON, M1122 will
be set to ON. The number of times the sending of data is retired is stored in
DO. The default value in DO is 3.

€ If the values of parameters of the instruction MODWR is incorrect, M1141 will
be ON. If M1141 is ON, M1122 will be set to ON. The number of times the
sending of data is retired is stored in DO. The default value in DO is 3.

M1002 ‘
— ‘ MOV ‘ H87 ‘ D1120 ‘ Communication protocol: 9600,8,E,1
SET M1120 | The communication protocol setis retained.
} MOV ‘ K100 ‘ D1129 ‘ Communication timeout: 100 ms
} MOV ‘ K3 ‘ DO ‘
X0
14 SET Requestforsending data
M1129
4 LD>= ‘ Do ‘ D100 When acommunication timeout occurs, the sending of data is retried.
M1140
—i4 When the datareceived is incorrect, the sending of datais retried.
M1141
—4 When the values of parameters of MODRD are incorrect, the sending of datais retried.
X? ‘ Communication command:
1 ‘MODWR‘ K1 ‘ H0100 ‘ H1770 ‘ Device address: 01
Data address: HO100
M1122 Data: H1770
4] INC D100
M1127 ‘ . . )
1 | Processing the data received‘ The data received is stored in
D1070~D1085inthe form of ASCII characters.
RST M1127 | M1127 isreset.
The reception
of datais complete.
M1129
1 RST M1129is reset.
M1140
— | RST | M1140
M1141
o
. ¢ |f LDP/ANDP/ORP or LDF/ANDF/ORF precedes the instruction MODRD
Additional (function code: HO6 or H10), M1122 must be set to ON before MODRD is
remark executed.

€ The instruction can be used several times in a program, but one instruction is
executed at a time.
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API Applicable model
- |[ECMP Gy G (B [|Comparing binary floating-point values 10PM
D P v
Bit device Word device :16-bit instruction
X Y[M]S H [KnX]KnY[KnM[KnS[ T [ C [ D [V [ Z | :- - - .
S1 ) :32-bit instruction (9 steps)
S2 * ‘DECMp Continuity e ypp  Pulse
: instruction instruction

D o I ® Flag: None

Note: Please refer to specifications for more information about device

ranges.

Only the 32-bit instructions DECMP and DECMPP are valid.
The operand D occupies three consecutive devices.

F represents a floating-point value. There is a decimal point in a
floating-point value.

Explanation

Example

evamore

Additional
remark

5-94

*

L X 2

S;: Binary floating-point value 1; S,: Binary floating-point value 2; D:
Comparison result (D occupies three consecutive devices.)
The instruction is used to compare the binary floating-point value in S; with that

in S,. The comparison result (>, =, or<)is stored in D.

If S; is a floating-point value, the instruction will be used to compare the S; with
the binary floating-point value in S,. If S, is a floating-point value, the
instruction will be used to compare the binary floating-point value in S; with S,.
If the operand D is M10, M10, M11, and M12 will be occupied automatically.
When X0 is ON, the instruction DECMP is executed, and M10, M11, or M12 is
ON. When X0 is OFF, the execution of the instruction DECMP stops, and the
states of M10, M11, and M12 remain unchanged.

If users want to get the result that the value in (D1, DO)> the value in (D101,
D100), they have to connect M10 and M11 in series. If users want to get the
result that the value in (D1, DO)< the value in (D101, D100), they have to

connect M11 and M12 in series. If users want to get the result that the value in
(D1, DO)#the value in (D101, D100), they have to connect M10, M11, and M12
in series.

If users want to reset M10, M11, or M12, they can use the instruction RST or
ZRST.

X0
i DECMP| DO D100 | M10

M10

— F——— Ifthevalue in (D1, D0O)>the valuein (D101, D100), M10 will be ON.
M11

A ——— Ifthevalue in (D1, DO)=the valuein (D101, D100), M11 will be ON.
M12

L l——— Ifthevalue in (D1, DO)<the valuein (D101, D100), M12 will be ON.

Please refer to section 5.3 for more information about performing operations
on floating-point values.
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APl Binary floating-point zonal Applicable model
SEZCPL & @ ® @ Comayeon T0PM
v
Bit device Word device :16-bit instruction
X|Y|[M[S|F|HI[KX[KYKMKnS| T [C[DJV]Z]:- - - -
St ¥ ) :32-bit instruction (12 steps)
Sz * . ‘DEzCp Continuity - pesepp Pulse
H instruction instruction
S * * ® Flag: None
D * * *

* Note: The operand D occupies three consecutive devices.
The value in Sy is less than the value in S.
Please refer to specifications for more information about device
ranges.
F represents a floating-point value. There is a decimal point in a
floating-point value.
Only the 32-hit instructions DEZCP and DEZCPP are valid.

€ S;: Minimum binary floating-point value; S,: Maximum binary floating-point
Explanation value; S: Binary floating-point value; D: Comparison result (D occupies three
consecutive devices.)
€ The instruction is used to compare the binary floating-point value in S with that
in S;, and compare the binary floating-point value in S with that in S,. The
comparison result is stored in D.
€ If S;is a floating-point value, the instruction will be used to compare S; with the
binary floating-point value in S,. If S, is a floating-point value, the instruction
will be used to compare the binary floating-point value in S; with S,.
€ If the binary floating-point value in S; is greater than that in S,, the binary
floating-point value in S; will be taken as the maximum/minimum value during
the execution of the instruction EZCP.
If the operand D is MO, MO, M1, and M2 will be occupied automatically.
When X0 is ON, the instruction DEZCP is executed, and MO, M1, or M2 is ON.
When X0 is OFF, the execution of the instruction DEZCP stops, and the states
of MO, M1, and M2 remain unchanged.
€ If users want to reset MO, M1, or M2, they can use the instruction RST or

ZRST.
X0
— DEZCP DO D10 D20 MO

L R 4

Example

MO
— ——— Ifthe value in (D1, DO) >the valuein (D21, D20), MO will be ON.

M1
t—] j——— Ifthe value in (D1, DO) <the value in (D21, D20)<the valuein (D11, D10),
M2 M1 will be ON.

L ——— Ifthevalue in (D21, D20) >the valuein (D11, D10), M2 willbe ON.

. € Please refer to section 5.3 for more information about performing operations on
Additional floating-point values.

remark
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API Applicable model
| MOVR SO @ Transferring a floating-point value 10PM
D P v
Bit device Word device :16-bit instruction (7 steps)

X|Y[M]|S | K]|]H|KXKNY[KnM|KnS| T | C | D |V | Z - - - -

S

D * * * * * *

:32-bit instruction

‘DMovr  Continuity e p Pulse
B instruction instruction

® Flag: None

® Note: All devices can not be modified by V devices and Z devices.
Please refer to specifications for more information about device
ranges.
If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in
the decimal numeral system, e.g. K1X0 (octal numeral system),
K4SY?20 (octal numeral system), K1IMO (decimal numeral system),
and K4S16 (decimal numeral system).

S: Source; D: Destination

The operand S can be a floating-point value.

When the instruction is executed, the value in S is transferred to D. When the
instruction is not executed, the value in D is unchanged.

When X0 is OFF, the value in (D11, D10) is unchanged. When X0 is ON, the
value F1.2 is transferred to the data register (D11, D10).

X0
}—1 I DMOVR| F1.2 D10

Explanation

* OG0

Example
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API Applicable model
| RAD O @ Converting a degree to a radian 10PM
D P \/
Bit device Word device :16-bit instruction
X Y |M|S F H |KnX[KnY [KnM|KnS| T C D |V 4 - - - -
S * * :32 bit instruction (6 steps)
* : Continuity Pulse
D EDRAD instruction SRADE instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
F represents a floating-point value. There is a decimal point in a M1808 M1968 Zero flag
floating-point value. M1809 M1969 Borrow flag
Only the 32-hit instructions DRAD and DRADP are valid. M1810 M1970  Carry flag
® Please refer to the additional remark below.

€ S: Source (degree); D: Conversion result (radian)
Explanation € The equation below is used to convert a degree into a radian.
Radian = Degreex(1t /180)
If the absolute value of a conversion result is greater than the maximum
floating-point value available, a carry flag will be ON.
If the absolute value of a conversion reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.
If a converseion result is 0, a zero flag will be ON.
When X0 is ON, the degree in (D1, D0O) is converted into a radian, and the
Example conversion result is stored in (D11, D10). The radian in (D11, D10) is a binary

floating-point value.
X0

F——— DRAD DO D10

* e o o

<) | D1 | DO |Degree
D Binary floating-point number

@| D11 | D10 |R§dian(DegreexTc/180)
Binary floating-point number

.. € Please refer to section 5.3 for more information about performing operations
Additional on floating-point values.

remark
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API Applicable model
| DEG O @ Converting a radian to a degree 10PM
D P
v
Bit device Word device :16-bit instruction
X|Y|[M|S|F|[HI[KnX[KnYKnM[KnS| T | C [ D |V [ Z | :- - - -
S * ) :32-bit instruction (6 steps)
D * ‘bpbEg  continuity 5 ap Pulse
H instruction instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
F represents a floating-point value. There is a decimal point in a M1808 M1968 Zero flag
floating-point value. M1809 M1969 Borrow flag

M1810 M1970 Carry flag

Only the 32-bit instructions DDEG and DDEGP are valid.
® Please refer to the additional remark below.

€ S: Source (radian); D: Conversion result (degree)
Explanation € The equation below is used to convert a radian into a degree.

Degree = Radianx(180/1)

If the absolute value of a conversion result is greater than the maximum
floating-point value available, a carry flag will be ON.
If the absolute value of a conversion reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.
If a converseion result is 0, a zero flag will be ON.
When X0 is ON, the radian in (D1, DO) is converted into a degree, and the
conversion result is stored in (D11, D10). The degree in (D11, D10) is a binary
floating-point value.

X0

H——1 DDEG DO D10

* o o o

Example

@ | D1 | DO | Radian
U Binary floating-point number

(©D) | D11 | D10 |Degree(Radianx180/p)
Binary floating-point number

. € Please refer to section 5.3 for more information about performing operations
Additional on floating-point values.

remark
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API Applicable model
|[EADD| .| G» G M Binary floating-point addition 10PM
D P
v
Bit device Word device :16-bit instruction
X Y| M| S H |KnX|KnY|KnM|KnS| T C D V Z
S1 * :32-bit instruction (9 steps)
Sz g DEADD CONMINUY e ppp  Pulse
H instruction instruction
D * ® Flags
* Note: Please refer to specifications for more information about device Ox 0100
ranges M1808 M1968 Zero flag
' . . . , e M1809 M1969 Borrow flag
F represents a floating-point value. There is a decimal point in a M1810 M1970 Carry flag
floating-point Ya.llue. ) ) ¢ Please refer to the additional remark below.
Only the 32-bit instructions DEADD and DEADDP are valid.

Explanation

Example 1

Example 2

Additional

remark
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S;: Augend; S;: Addend; D: Sum

The binary floating-point value in S, is added to the binary floating-point

value in Sy, and the sum is stored in D.

If S; is a floating-point value, the instruction will be used to add the binary

floating-point value in S, to S;. If S, is a floating-point value, the instruction

will be used to add S, to the binary floating-point value in S;.

S; and S; can be the same register. If the instruction DEADD is used under

the circumstances, the value in the register is added to itself whenever the

conditional contact is ON in a scan cycle. Generally, the pulse instruction

DEADDRP is used.

If the absolute value of an oepration result is greater than the maximum

floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum

floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

When X0 is ON, the binary floating-point value in (D3, D2) is added to the

binary floating-point value in (D1, DO), and the sum is stored in (D11, D10).
X0

— —

DEADD DO D2 D10

When X0 is ON, F1234.0 is added to the binary floating-point value in (D11,
D10), and the sum is stored in (D21, D20).

X2

— —

DEADD| D10 |[F1234.0f D20

Please refer to section 5.3 for more information about performing operations
on floating-point values.

5-99




5 Applied Instructions and Basic Usage

API Applicable model
- |ESUB Gy Gy @ Binary floating-point subtraction 10PM
D P
v
Bit device Word device :16-bit instruction
X Y M S H [KnX|KnY|KnM|KnS| T C D |V 4
S1 * :32-it instruction (9 steps)
Sz g DESUB  Sontinuity g ygp Pulse
H instruction instruction
D * ® Flags
* Note: Please refer to specifications for more information about device Ox 0100
ranges M1808 M1968 Zero flag
' . . , , L M1809 M1969 Borrow flag
F represents a floating-point value. There is a decimal point in a M1810 M1970 Carry flag
floating-point Ya_llue. ] ) ¢ Please refer to the additional remark below.
Only the 32-bit instructions DEADD and DEADDP are valid.

Explanation

Example 1

Example 2

Additional
remark
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S;: Minuend; S,: Subtrahend; D: Difference

The binary floating-point value in S, is subtracted from the binary floating-point

value in Sy, and the difference is stored in D.

If S; is a floating-point value, the instruction will be used to subtract the binary

floating-point value in S, from S;. If S; is a floating-point value, the instruction

will be used to subtract S, from the binary floating-point value in S;.

S; and S; can be the same register. If the instruction DESUB is used under the

circumstances, the value in the register is subtracted from itself whenever the

conditional contact is ON in a scan cycle. Generally, the pulse instruction

DESUBP is used.

If the absolute value of an oepration result is greater than the maximum

floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum

floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

When X0 is ON, the binary floating-point value in (D3, D2) is subtracted from

the binary floating-point value in (D1, D0O), and the difference is stored in (D11,

D10).
X0

—— DESuB| DO D2 D10

When X2 is ON, the binary floating-point value in (D1, DO) is subtracted from
F1234.0, and the difference is stored in (D11, D10).

X2

—— DESUB|F1234.0 DO D10

Please refer to section 5.3 for more information about performing operations on
floating-point values.
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5 Applied Instructions and Basic Usage

API Applicable model
—|EMUL Gy Gy @™ Binary floating-point multiplication 10PM
D P \/
Bit device Word device
X|Y[M[S]F]|HI[KX[KnY[KnM[KnS]| T [ C [ D | V | Z | :16-bitinstruction :
S * * :
Sz ¥ * :32-bit instruction (9 steps)
D * pEMUL  Sontinuity ey p Pulse
: instruction instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
F represents a floating-point value. There is a decimal point in a M1810 M1970 Carry flag
floating-point value. ® Please refer to the additional remark below.

Onlyt the 32-bit instructions DEMUL and DEMULP are valid.

S;: Multiplicand; S,: Multiplier; D: Product

The binary floating-point value in S; is multiplied by the binary floating-point
value in S,, and the product is stored in D.

If S; is a floating-point value, the instruction will be used to multiply S; by the
binary floating-point value in S,. If S, is a floating-point value, the instruction
will be used to multiply the binary floating-point value in S; by S..

€ S; and S, can be the same register. If the instruction DEMUL is used under the
circumstances, the value in the register is multiplied by itself whenever the
conditional contact is ON in a scan cycle. Generally, the pulse instruction
DEMULP is used.

L 4
Explanation

€ If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.
€ If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.
€ If an operation result is 0, a zero flag will be ON.
€ When X1 is ON, the binary floating-point value in (D1, D0) is multiplied by the
Example 1 lggg)ry floating-point value in (D11, D10), and the product is stored in (D21,
X1
— —— DEMUL| DO D10 D20
€ When X2 is ON, F1234.0 is multiplied by the binary floating-point value in (D1,
Example 2 Dog(,zand the product is stored in (D11, D10).
— —— DEMUL [F1234.0 DO D10

. € Please refer to section 5.3 for more information about performing operations
Additional on floating-point values.
remark
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API Applicable model
| EDIV EDEEHECD) Binary floating-point division 10PM
D P ~
Bit device Word device :16-bit instruction
X Y M S H |KnX|KnY|KnM[KnS| T C D \Y Z - - -
S1 * :32-bit instruction (9 steps)
* : Continuity Pulse
S2 EDEDIV instruction BEDIVE instruction
D * ® Flags
* Note: Please refer to specifications for more information about device Ox 0100
ranges M1808 M1968 Zero flag
' ) ) ) ) o M1809 M1969 Borrow flag
F represents a floating-point value. There is a decimal point in a M1810 M1970 Carry flag
floating-point value. M1793 M1953  Operation error flag
Only the 32-bit instructions DEDIV and DEDIVP are valid. ® Please refer to the additional remark below.

Explanation

Example 1

Example 2

Additional

remark

5-102

¢

*

* e o o

S,: Dividend; S,: Divisor; D: Quotient and remainder

The binary floating-point value in S; is divided by the binary floating-point value

in S, and the quotient is stored in D.

If S; is a floating-point value, the instruction will be used to divide S; by the

binary floating-point value in S,. If S, is a floating-point value, the instruction

will be used to divide the binary floating-point value in S; by S,.

If the value in S; is 0, an operation error will occur, the instruciton will not be

executed, an operation error flag will be ON, and the error code HOE19 will

appear.

If the absolute value of an oepration result is greater than the maximum

floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum

floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

When X1 is ON, the binary floating-point value in (D1, DO) is divided by the

binary floating-point value in (D11, D10), and the quotient is stored in (D21,

D20).
X1

— —— DEDIV| DO D10 D20

When X2 is ON, the binary floating-point value in (D1, DO) is divided by
F1234.0, and the quotient is stored in (D11, D10).

X2
— | DEDIV| DO |F1234.0 D10

Please refer to section 5.3 for more information about performing operations
on floating-point values.
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AP Exponent of a binary floating-point Applicable model
EXP ENCD) 10PM
D P value
v
Bit device Word device :16-bit instruction
X|]Y|[M]|S H |KnX|KnY [KnM|KnS| T C D \% Z - - - -
S ) :32-bit instruction (6 steps)
D * ‘DEXp  continuity  npyps  Pulse
H instruction instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
F represents a floating-point value. There is a decimal point in a M1808 M1968 Zero flag
floating-point value. M1809 M1969 Borrow flag
Only the 32-bit instructions DEXP and DEXPP are valid. M1810 M1970  Carry flag
® Please refer to the additional remark below.

Explanation

Example

A

dditional
remark

® 66 6 S0 00

*

S: Source device; D: Device in which an operation result is stored
EXPP*P=[S+]1 . S]. e is a base (€=2.71828), and S is an exponent.

The value in S can be a positive value or a negative value. D must be a 32-bit
register, and the value in S must be a floating-point value.

The value in D is €°. (e is 2.71828, and S represents a source value.)

If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

If an operation result is O, a zero flag will be ON.

When MO is ON, the value in (D1, DO) is converted into a binary floating-point
value, and the conversion result is stored in (D11, D10).

When M1 is ON, the exponentiation with the value in (D11, D10) as an
exponent is performed. The result is a binary floating-point number, and is
stored in (D21, D20).

When M2 is ON, the binary floating-point value in (D21, D20) is converted into
a decimal floating-point value, and the conversion result is stored in (D31,
D30). (The value in D31 is the value in D30 to the power of 10.)

MO

— | DFLT DO D10
M1

— | DEXP D10 D20
M2

— | DEBCD| D20 D30

Please refer to section 5.3 for more information about performing operations
on floating-point values.
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API . . Applicable model
— LN D D Natural logarithm of a binary PP
D P floating-point value 105'\/'
Bit device Word device :16-bit instruction
X|Y|M|S|F|HIKX[KnYIKnMIKnS| T | C | D |V [ Z]: - - - -
S * ) :32-bit instruction (6 steps)
D * ‘piy  continuity )y Pulse
H instruction instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
F represents a floating-point value. There is a decimal point in a M1808 M1968 Zero flag
floating-point value. M1809 M1969 Borrow flag

M1810 M1970 Carry flag
M1793 M1953  Operation error flag

® Please refer to the additional remark below.

Only the 32-bit instructions DLN and DLNP are valid.

S: Source device; D: Device in which an operation result is stored
The natural logarithm of the value in S is calculated.
Ln[S+1, S]=[D+1, D]
The value in S can only be a positive value. D must be a 32-bit register, and
the value in S must be a floating-point value.
f the value in S is not a positive value, an operation error will occur, the
instruciton will not be executed, an operation error flag will be ON, and the
error code HOE19 will appear.
eP=S.—-The value in D=InS (S: Source device)
If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.
If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.
If an operation result is 0, a zero flag will be ON.
When MO is ON, the value in (D1, DO) is converted into a binary floating-point
value, and the conversion result is stored in (D11, D10).
When M1 is ON, the natural logarithm of the floating-point value in (D11, D10)
is calculated, and the operation result is stored in (D21, D20).
When M2 is ON, the binary floating-point value in (D21, D20) is converted into
a decimal floating-point value, and the conversion result is stored in (D31,
D30). (The value in D31 is the value in D30 to the power of 10.)

MO

— b——— DFLT DO D10

M1
— ——— DLN D10 D20

M2
— —— DEBCD| D20 D30

Explanation

* & oo

Example

® 6 606 O oo

.. € Please refer to section 5.3 for more information about performing operations
Additional on floating-point values.

remark
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5 Applied Instructions and Basic Usage

AP Logarithm of a binary floating-point Applicable model
LOG G G @ 10PM
D P value
v
Bit device Word device :16-bit instruction
X Y| M| S F H |KnX|KnY|KnM|KnS| T C D \ Z - -
St * ) :32-bit instruction (9 steps)
* * : Continuity Pulse

S2 EDLOG instruction D_If_(_)GP instruction
D * ® Flags
* Note: Please refer to specifications for more information about device Ox 0100

M1808 M1968 Zero flag

ranges. . ) . ) o M1809 M1969 Borrow flag
F represents a floating-point value. There is a decimal point in a M1810 M1970 Carry flag

floating-point value.
Only the 32-bit instructions DLOG and DLOGP are valid.

® Please refer to the additional remark below.

S;:: Device in which the base is stored; S,: Source device; D: Device in which

an operation result is stored

The logarithm of the value in S, with respect to the value in S; is calculated,

and the operation result is stored in D.

The values in S; and S, can only be positive values. D must be a 32-bit

register, and the values in S; and S, must be floating-point values.

31D232—>D=|—095152

If the absolute value of an oepration result is greater than the maximum

floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum

floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

When MO is ON, the values in (D1, DO) and (D3, D2) are converted into binary
floating-point values, and the conversion results are stored in (D11, D10) and

Example (D13, 9[])52) respectively. ( :

When M1 is ON, the logarithm of the binary floating-point value in (D13, D12)

with respect to the binary floating-point value in (D11, D10) is calculated, and

the operation result is stored in (D21, D20).

€ When M2 is ON, the binary floating-point value in (D21, D20) is converted into

a decimal floating-point value, and the conversion result is stored in (D31,

D30). (The value in D31 is the value in D30 to the power of 10.)

Explanation

*e 6 606 ¢ o o

*

MO
| DFLT DO D10
DFLT D2 D12
M1
— —— DLOG | D10 D12 D20
M2
—| ——DEBCD| D20 D30

. € Please refer to section 5.3 for more information about performing operations on
Additional floating-point values.

remark
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AP Square root of a binary floating-point Applicable model
ESOR O @ 10PM
D P value
v
Bit device Word device :16-bit instruction
X|Y]|M]|S F H [KnX|KnY [KnM|KnS| T C D Vv Y4 - - - -
S * ) :32-bit instruction (6 steps)
* : Continuity Pulse :
D EDESQR instruction EESQRE instruction __:
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
S is greater than or equal to 0. M1808 M1968 Zero flag
F represents a floating-point value. There is a decimal point in a M1793 M1953  Operation error flag
floating-point value. ® Please refer to the additional remark below.
Only the 32-bit instructions DESQR and DESQRP are valid.

€ S: Source device; D: Device in which a result is stored
w € The square root of the binary floating-point value in S is calculated, and the
result is stored in D.

€ If Sis a floating-point value, the instruction will be used to calculate the
floating-point value.

€ If an operation result is 0, a zero flag will be ON.

4 Ifthe value in S is not a positive value, an operation error will occur, the
instruciton will not be executed, an operation error flag will be ON, and the
error code HOE19 will appear.

€ When X0 is ON, the square root of the binary floating-point value in (D1, DO) is
calculated, and the result is stored in (D11, D10).

F——DESQR| DO D10
\/(Dl,DO) — (D11,D10)
Binary floating-point Binary floating-point
number number

€ When X2 is ON, the square root of F1234.0 is calculated, and the result is

stored in (D11, D10).
F———DESQR|F1234.0| D10

. € Please refer to section 5.3 for more information about performing operations on
Additional floating-point values.
remark
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API Applicable model
| POW Gy G @ Power of a floating-point value 10PM
D P
v
Bit device Word device :16-bit instruction
XY |[M]|S F H |KnX|KnY|KnM|KnS| T C D V Z _ - -
S: * * :32-bit instruction (9 steps)
* o : Continuity Pulse
S2 EDPOW instruction aPOWE instruction
D * ® Flags
* Note: Please refer to specifications for more information about device Ox 0100
ranges M1808 M1968  Zero flag
) . . . M1809 M1969 Borrow flag
Only the 32-bit instructions DPOW and DPOWP are valid. M1810 M1970 Carry flag
F represents a floating-point value. There is a decimal point in a M1793 M1953  Operation error flag
floating-point value. ® Please refer to the additional remark below.

S;: Device in which a base is stored; S,: Device in which a power is stored; D:
Explanation Device in which the operation result is stored

The binary floating-point value in S; is raised to the power of the value in S,,
and the operation result is stored in D.
D=POW[S+1, S;]**** %

€ The value in S; can only be a positive value, whereas the value in S, can be a
positive value or a negative value. D must be a 32-bit register, and the values
in S; and S, must be floating-point values.

€ Ifthe valuesin S; and S, are invalid, an operation error will occur, the
instruciton will not be executed, an operation error flag will be ON, and the
error code HOE19 will appear.

€ If the absolute value of an operation result is greater than the maximum
floating-point value available, a carry flag will be ON.

€ If the absolute value of an operation reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

€ If an operation result is 0, a zero flag will be ON.

€ When MO is ON, the values in (D1, D0O) and (D3, D2) are converted into binary
floating-point values, and the conversion results are stored in (D11, D10) and

Example (D13, %52) respectively. ( :
€ When M1 is ON, the binary floating-point value in (D11, D10) is raised to the

power of the binary floating-point value in (D13, D12), and the operation result
is stored in (D21, D20).

€ When M2 is ON, the binary floating-point value in (D21, D20) is converted into
a decimal floating-point value, and the conversion result is stored in (D31,
D30). (The value in D31 is the value in D30 to the power of 10.)

MO
| DFLT DO D10
DFLT D2 D12
M1
— ————— DPOW | D10 D12 D20
M2
— ———DEBCD| D20 D30

. € Please refer to section 5.3 for more information about performing operations
Additional on floating-point values.

remark
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API Applicable model
] Converting a binary floating-point
O @ h . - 10PM
D INT P value into a binary integer
v
Bit device Word device :16-bit instruction
X|Y|[M[S|K]|HIKXKYKWMKnS| T | C [ D |V | Z]:- - - -
S * :32-bit instruction (5 steps)
* EDINT Continuity DINTP Pulse
: instruction instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
Only the 32-bit instructions DINT and DINTP are valid. M1808 M1968  Zero flag

M1809 M1969 Borrow flag
M1810 M1970 Carry flag

® Please refer to the explanation below.

S: Source device; D: Conversion result
The binary floating-point value in S is converted into a binary value. The
integer part of the binary value is stored in D, and the fractional part of the
binary value is dropped.
The instruction is the opposite of APl 49 DFLT.
If a conversion result is 0, a zero flag will be ON.
If the fractional part of a conversion result is dropped, a borrow flag will be ON.
If a converesion result is not in the range of -2,147,483,648 to 2,147,483,647, a
carry flag will be ON.
€ When X1 is ON, the binary floating-point value in (D21, D20) is converted into
a binary value. The integer part of the binary value is stored in (D31, D30), and
the fractional part of the binary value is dropped.

X1

F——- DINT | D20 D30

L 2R 4

Explanation

L R 4

Example
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API Applicable model
—1 SIN O @ Sine of a binary floating-point value 10PM
D P v
Bit device Word device :16-bit instruction
X|Y|[M]|S H [KnX|KnY|[KnM|KnS| T | C [ D [V [ Z |
S ) :32-bit instruction (6 steps)
D * ‘psin  continuity 5o\ Pulse
H instruction instruction
* Note: 0°< Degree< 360° * Flags
Please refer to specifications for more information about device Ox 0100
ranges. M1808 M1968 Zero flag
F ts a floati int val Th . decimal point i M1760 M1920 Radian/Degree flag
represents a fioating-point value. There Is a decimai pointin a ® Please refer to the additional remark below.
floating-point value.
Only the 32-bit instructions DSIN and DSINP are valid.

*
Explanation

L 2R 2

Example 1

S: Source value; D: Sine value

Whether the source value in S is a radian or a degree depends on the state of
a radian/degree flag.

If a radian/degree flag is OFF, the source value in S is a radian.
Radian=Degree x 1t /180.

If a radian/degree flag is ON, the source value in S is a degree.
(0°< Degree< 360°)

If an operation result is 0, a zero flag will be ON.

The sine of the source value in S is stored in D.

The relation between radians and sine values is shown below.
R S: Radian
R: Sinevalue

A radian/degree flag is reset to OFF. The binary floating-point value in (D1, DO)
is a radian. When X0 is ON, the sine of the binary floating-point value in (D1,
DO) is stored in (D11, D10).

M1002
| RST |Radian/Degree flag
X0
K DSIN DO D10
Radian (Degree x n/180)
| D1 DO I Binary floating-point value
@ Sine value
D11 D10 Binary floating-point value
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L 2
Example 2

L 2
Example 3

. *
Additional

remark
5-110

A radian/degree flag is OFF. A degree is set by means of X0 or X1. After the

degree is converted into a radian, the sine of the radian will be calculated.
X0

— ——bmovpP| K30 p1o | (K30)—(D11,D10)

X1
— ——DMOVP| K60 D10 | (K60)—»(D11,D10)

M1000
— | DFLT D10 D14 | (D11,D10)y> (D15, D14) Binary floating-pointvalue

(1 1180)—>(D21, D20)
Binary floating-point value

DEDIV | F3.1415926 F180.0 D20

(D15,D14) Degree x( Tt /180) »
(D41,D40) Radian Binary floating-point value

DEMUL| D14 D20 D40

(D41,D40) Radian —> (D51,D50) Sine

Binary floating-point value
A radian/degree flag is set to ON. The value in (D1, DO) is a degree in the
range of 0° to 360°. When X0 is ON, the sine of the value in (D1, DO) is stored

in (D11, D10). The value in (D11, D10) is a binary floating-point value.
M1002

F—— SET [Radian/Degreeflag

DSIN D40 D50

X0

I DSIN DO D10
| D1 | DO | Degree
@ [ bu | pwo |2

Binary floating-point value

Please refer to section 5.3 for more information about performing operations on
floating-point values.
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API Applicable model
—1 COS ENCD) Cosine of a binary floating-point number 10PM
D P v
Bit device Word device :16-bit instruction
X|Y[M[S|F[HI[KnX[KnY[KnM[KnS[ T [C [D [V [ Z | :- - -
S * ) :32-bit instruction (6 steps)
D * ‘bcos  continuity  pongp  Pulse
- instruction instruction
* Note: 0°< Degree< 360° * Flags
Please refer to specifications for more information about device Ox 0100

M1808 M1968 Zero flag
M1760 M1920 Radian/Degree flag

® Please refer to the additional remark below.

ranges.

F represents a floating-point value. There is a decimal point in a
floating-point value.

Only the 32-bit instructions DCOS and DCOSP are valid.

€ S: Source value; D: Cosine value

EXp lanation € Whether the source value in S is a radian or a degree depends on the state of
a radian/degree flag.

If a radian/degree flag is OFF, the source value in S is a radian.
Radian=Degree x 1t /180.
€ If aradian/degree flag is ON, the source value in S is a degree.
(0°< Degree< 360°)
If an operation result is 0, a zero flag will be ON.

The cosine of the source value in S is stored in D.

The relation between radians and cosine values is shown below.
S: Radian
R: Cosine value

L 2R 2

€ Radian/Degree flag: If a radian/degree flag is OFF, the source value in S is a
radian. If a radian/degree flag is ON, the source value in S is a degree in the
range of 0° to 360°.

€ Avradian/degree flag is reset to OFF. The binary floating-point value in (D1, DO)
is a radian. When X0 is ON, the cosine of the binary floating-point value in (D1,

Example 1 DO) is stored in (D11, D10).
M1002
\ RST | Radian/Degree flag
X0
\ DCOS DO D10
Radian (Degree x ©/180)
D1 D . . .
0 Binary floating-point value
Cosine value
©D b 11 D10 Binary floating-point value
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Example 2

Additional
remark

5-112

€ Avradian/degree flag is set to ON. The value in (D1, DO) is a degree in the

range of 0° to 360°. When X0.0 is ON, the cosine of the value in (D1, DO) is
stored in (D11, D10). The value in (D11, D10) is a binary floating-point value.
M1002

X0
-~ DCOS DO D10

SET |Radian/Degree flag

) | D1 | DO | Degree

1L

(@™ | pu | pio |

Cosine
Binary floating-point value

€ Please refer to section 5.3 for more information about performing operations on

floating-point values.
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API Applicable model
—| TAN O @ Tangent of a binary floating-point value 10PM
D P
v
Bit device Word device :16-bit instruction
XY [M[S|F[HI[KnX[knY[KnM]KnS[ T [C [D [V [ Z | :- - -
S * ) :32-bit instruction (6 steps)
D * ‘pran  continuity  p,\p  Pulse
H instruction instruction
* Note: 0°< Degree< 360° * Flags
Please refer to specifications for more information about device Ox 0100
ranges. M1808 M1968 Zero flag

M1760 M1920 Radian/Degree flag

F represents a floating-point value. There is a decimal point in a o Please refer to the additional remark below.

floating-point value.
Only the 32-bit instructions DTAN and DTANP are valid.

€ S: Source value; D: Tangent value

EXp lanation € Whether the source value in S is a radian or a degree depends on the state of
a radian/degree flag.

If a radian/degree flag is OFF, the source value in S is a radian.
Radian=Degree x Tt /180.
€ If aradian/degree flag is ON, the source value in S is a degree.
(0°< Degree< 360°)
If an operation result is O, a zero flag will be ON.
The tangent of the source value in S is stored in D.
The relation between radians and tangent values is shown below.

L 2R 2

S: Radian
R:Tangentvalue

'
R N TE= 1S

€ Avradian/degree flag is reset to OFF. The binary floating-point value in (D1, D0)
is a radian. When X0 is ON, the tangent of the binary floating-point value in
Example 1 (D1, DO) is stored in (D11, D10).
M1002

| | RST | Radian/Degree flag

X0
— |

DTAN DO D10

Radian (Degree x ©/180)
D1 D
0 Binary floating-point value

Tangentvalue
@ D11 D10 Binary floating-pointvalue
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€ Avradian/degree flag is set to ON. The value in (D1, DO) is a degree in the
range of 0° to 360°. When X0 is ON, the tangent of the value in (D1, DO) is
stored in (D11, D10). The value in (D11, D10) is a binary floating-point value.
M1002

X0
|

Example 2

SET Radian/Degree flag

DTAN DO D10

D) | D1 | DO | Degree

1L

@ | pu | pio |

Tangent

Binary floating-point value

.. € Please refer to section 5.3 for more information about performing operations
Additional on floating-point values.

remark
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API Applicable model
—1 ASIN (@ NED) Arcsine of a binary floating-point value 10PM
D P v
Bit device Word device :16-bit instruction
X]Y[mM][s H [KnX[KnY[KnM[KnS| T T C [D [V [ Z | i- - - -
S * :32-bit instruction (6 steps)
D * pasiN  Continuity g agnp  Pulse
: instruction instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
Only the 32-bit instructions DASIN and DASINP are valid. M1808 M1968 Zero flag
F represents a floating-point value. There is a decimal point in a M1793 MI1953  Operation error flag
floating-point value. ® Please refer to the additional remark below.
€ S: Source value (binary floating-point value); D: Arcsine value
Explanation € Arcsine value=sin™
The relation between sine values and arcsine values is shown below.
K
S: Sine value
R: Arcsine value
2
-1,0 ‘ 0 ‘ 1,0 »S
2
€ The decimal floating-point value into which the sine value in S is converted can
only be in the range of -1.0 to +1.0. If it is not in the range, the instruction will
not be executed, an operation error flag will be ON, and the error code HOE19
will appear.
€ If a conversion result is 0, a zero flag will be ON.
€ When X0 is ON, the arcsine of the binary floating-point value in (D1, DO) is

Example

A

dditional
remark

stored in (D11, D10).
X0
—— DASIN DO D10

DO ‘ Binary floating-point value

Arcsine value

(Do ‘ D11 ‘ D10 ‘ Binary floating-point value
Please refer to section 5.3 for more information about performing operations on
floating-point values.

s | b1
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AP Arccosine of a binary floating-point Applicable model
ACOS EDRECD) 10PM
D P value
v
Bit device Word device :16-bit instruction
X|Y|M|S|F|HI[KX[KnYIKnM{KnS| T | C | D |V [ Z]:- - - -
S * ) :32-bit instruction (6 steps)
D * ‘pacos oMUYy g, cogp Pulse
: instruction " ___Instruction __:
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
Only the 32-bit instructions DACOS and DACOSP are valid. M1808 M1968 Zero flag
F represents a floating-point value. There is a decimal point in a M1793 M1953  Operation error flag
floating-point value. ® Please refer to the additional remark below.

€ S: Source value (binary floating-point value); D: Arccosine value

Explanation € Arccosine value=cos™

The relation between cosine values and arccosine values is shown below.
R

|

S: Cosinevalue
R:Arcconsine value

»S

1.0 1.0

€ The decimal floating-point value into which the cosine value in S is converted
can only be in the range of -1.0 to +1.0. If it is not in the range, the instruction
will not be executed, an operation error flag will be ON, and the error code
HOE19 will appear.

€ If a conversion result is 0, a zero flag will be ON.
€ When X0 is ON, the arccosine of the binary floating-point value in (D1, DO) is
stored in (D11, D10).
Example 0
——DACOS| DO D10
‘ D1 ‘ DO ‘ Binary floating-point value
Arccosine value
(Do ‘ D11 ‘ D10 ‘ Binary floating-pointvalue
. € Please refer to section 5.3 for more information about performing operations on
Additional floating-point values.

remark

5-116 DVP-10PM Application Manual



5 Applied Instructions and Basic Usage

AP Arctangent of a binary floating-point Applicable model
ATAN (EDRED) 10PM
D P value
v
Bit device Word device :16-bit instruction
XY [M[|S H |KnX|KnY|KnM|KnS| T | C | D | V | Z | i- - - -
S ) :32-bit instruction (6 steps)
D * ‘DATAN  Continuity b Pulse
: instruction instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
Only the 32-bit instrucitons DATAN and DATANP are valid. M1808 M1968 Zero flag
F represents a floating-point value. There is a decimal point in a ® Please refer to the additional remark below.
floating-point value.

L 2
Explanation €

L 2R 2

Example

Additional

remark

DVP-10PM Application Manual

S: Source value (binary floating-point value); D: Arctangent value
Arctangent value=tan™

The relation between tangent values and arctangent values is shown below.

R
A
S: Tangent value

R:Arctangent value

If a conversion result is 0, a zero flag will be ON.
When X0 is ON, the arctangent of the binary floating-point value in (D1, DO) is
stored in (D11, D10).
X0
}_

|

D10

DATAN DO

D1 ‘ DO ‘Binaryfloating—pointvalue

Arctangentvalue

(Do ‘ D11 ‘ D10 ‘ Binary floating-pointvalue
Please refer to section 5.3 for more information about performing operations
on floating-point values.
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AP Hyperbolic sine of a binary floating-point Applicable model
SINH ENCD) 10PM
D P value ~
Bit device Word device :16-bit instruction
X|Y|M|S|F|HI[KX[KnY|[KnM[KnS| T | C | D |V | Z | :- - - -
S * ) :32-bit instruction (6 steps)
D * DNy Continuity g p Pulse
H instruction instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
Only the 32-bit instructions DSINH and DSINHP are valid. M1808 M1968 Zero flag
F represents a floating-point value. There is a decimal point in a M1809  M1969 BO”OV]YI flag
floating-point value. M1810 MI1970  Cany flag
® Please refer to the additional remark below.

€ S: Source value (binary floating-point value); D: Hyperbolic sine value
Explanation € Hyperbolic sine value=(e*-e~)/2

€ When X0 is ON, the hyperbolic sine of the binary floating-point number in (D1,
DO) is stored in (D11, D10).

X0

F—— DSINH| DO D10

Example

‘ D1 ‘ DO ‘Binaryfloating-pointvalue

Hyperbolic sine value
@‘ D11 ‘ D10 ‘Binaryfloating—pointvalue

If the absolute value of a conversion result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of a conversion result is less than the minimum
floating-point value available, a borrow flag will be ON.

If a conversion result is 0, a zero flag will be ON.

Please refer to section 5.3 for more information about performing operations on
floating-point values.

* e o o

Additional
remark
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AP 3 B Hyperbolic cosine of a binary Applicable model
D COSH P floating-point value 105'\/'
Bit device Word device :16-bit instruction
X|Y|M|S|F|HI[KX[KnYIKnM[KnS| T | C | D |V [ Z]:- - - -
S * ) :32-bit instruction (6 steps)
D * ‘DcosH  continuity - 5o Pulse
; instruction 7”7 " instruction _:

* Note: Please refer to specifications for more information about device * Flags

ranges. Ox 0100

Onlyt the 32-hit instructions DCOSH and DCOSHP are valid. M1808 M1968 Zero flag

F represents a floating-point value. There is a decimal point in a M1809  M1969  Borrow flag

M1810 M1970 Carry flag

floating-point value. »
® Please refer to the additional remark below.

€ S: Source value (binary floating-point value); D: Hyperbolic cosine value
Explanation € Hyperbolic cosine value=(e*+e)/2

€ When X0 is ON, the hyperbolic cosine of the binary floating-point number in

Example (D%(,ODO) is stored in (D11, D10).
F——DCOSH| DO D10
‘ D1 ‘ DO ‘ Binary floating-point value
Hyperbolic cosine value
Do ‘ D11 ‘ D10 Binary floating-point value
€ If the absolute value of a conversion result is greater than the maximum
floating-point value available, a carry flag will be ON.
€ If the absolute value of a conversion result is less than the minimum
floating-point value available, a borrow flag will be ON.
€ If aconversion result is 0, a zero flag will be ON.
. € Please refer to section 5.3 for more information about performing operations on
Additional floating-point values.
remark
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AP 3 @ Hyperbolic tangent of a binary Applicable model
D TANH P floating-point value 10\/PM
Bit device Word device :16-bit instruction
X|Y|M|S|F|HI[KX[KnYIKnM{KnS| T | C | D |V [ Z]:- - - -
S * ) :32-bit instruction (6 steps)
D * ‘DTANH  continuity -y p Pulse
H instruction instruction
* Note: Please refer to specifications for more information about device * Flags
ranges. Ox 0100
Only the 32-bit instructions DTANH and DTANHP are valid. M1808 M1968 Zero flag
F represents a floating-point value. There is a decimal point in a M1809  M1969  Borrow flag

M1810 M1970 Carry flag

floating-point value. =
® Please refer to the additional remark below.

€ S: Source value (binary floating-point value); D: Hyperbolic tangent value
Explanation € Hyperbolic tangent value=(e®-e*®)/(e°+e”)

€ When X0 is ON, the hyperbolic tangent of the binary floating-point number in
(D1, DO) is stored in (D11, D10).

X0

F—— DTANH| DO D10

Example

‘ D1 ‘ DO ‘Binaryfloating—pointvalue

Hyperbolic tangentvalue
@‘ D11 ‘ D10 ‘Binaryfloating-pointvalue

If the absolute value of a conversion result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of a conversion result is less than the minimum
floating-point value available, a borrow flag will be ON.

If a conversion result is 0, a zero flag will be ON.

Please refer to section 5.3 for more information about performing operations
on floating-point values.

* e o o

Additional
remark
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API Applicable model
' |ADDR Gy G D Floating-point addition 10PM
D P v
Bit device Word device :16-bit instruction
XY |[M]|S H |KnX|KnY|KnM|KnS| T C D V Z _ - -
S1 ) :32-bit instruction (13 steps)
* : Continuity Pulse
S2 EDADDR instruction BADDRE instruction
D * ® Flags
* Note: Please refer to specifications for more information about device Ox 0100
ranges M1808 M1968  Zero flag
' - . ) M1809 M1969 Borrow flag
Only the 32-bit instructions DADDR and DADDRP are valid. M1810 M1970 Carry flag
® Please refer to the additional remark below.

Explanation

Example 1

Example 2

® & O S0

S;: Augend; S;: Addend; D: Sum

S; and S; can be floating-point values.

S; and S; can be floating-point values (e.g. F1.2), or data registers in which
floating-point values are stored.

If S; and S, are data registers in which floating-point values are stored, the
function of API 172 DAADR is the same as the function of APl 120 DEADD.
The floating-point value in S, is added to the floating-point value in S;, and the
sum is stored in D.

S; and S; can be the same register. If the instruction DAADR is used under the
circumstances, the value in the register is added to itself whenever the
conditional contact is ON in a scan cycle. Generally, the pulse instruction
DADDRRP is used.

If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON. If the absolute value of an
oepration reuslt is less than the minimum floating-point value available, a
borrow flag will be ON. If an operation result is 0, a zero flag will be ON.
When X0 is ON, the floating-point value F2.200E+0 is added to the
floating-point value F1.200E+0, and the sum F3.400E+0 is stored in (D11,
D10). (The floating-point value F1.2 is represented by the scientific notation
F1.200E+0 in a ladder diagram. The number of decimal places which are
displayed can be set by means of the View menu in WPLSoft.)

X0
——DADDR | F1.200E+0 [F2.200E+0| D10

When X0 is ON, the floating-point value in (D3, D2) is added to the
floating-point value in (D1, D0O), and the sum is stored in (D11, D10).

X0
—— DADDR DO D2 D10
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API Applicable model
- |ISUBR Gy Gy @ Floating-point subtraction 10PM
D P
v
Bit device Word device :16-bit instruction
X Y | M S F H |KnX|KnY|KnM[KnS| T C D \ YA — - - -
S1 ) :32-bit instruction (13 steps)
s2 * ‘Dsur  CoNiNUY g ppp  Pulse
: instruction instruction
D * ® Flags
* Note: Please refer to specifications for more information about device Ox 0100

M1808 M1968 Zero flag

ranges. o . ) M1809 M1969 Borrow flag
Only the 32-bit instructions DSUBR and DSUBRP are valid. M1810 M1970 Carry flag

® Please refer to the additional remark below.

Si: Minuend; S,: Subtrahend; D: Subtrahend

S; and S; can be floating-point values

S; and S; can be floating-point values (e.g. F1.2), or data registers in which

floating-point values are stored.

If S; and S, are data registers in which floating-point values are stored, the

function of API 172 DSUBR is the same as the function of APl 121 DESUB.

The floating-point value in S, is subtracted from the floating-point value in S,

and the difference is stored in D.

S; and S; can be the same register. If the instruction DSUBR is used under the

circumstances, the value in the register is subtracted from itself whenever the

conditional contact is ON in a scan cycle. Generally, the pulse instruction

DSUBRP is used.

€ If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON. If the absolute value of an
oepration reuslt is less than the minimum floating-point value available, a
borrow flag will be ON. If an operation result is 0, a zero flag will be ON.

€ When X0 is ON, the floating-point value F2.200E+0 is subtracted from the

floating-point value F1.200E+0, and the difference F-1.000E+0 is stored in

(D11, D10). (The floating-point value F1.2 is represented by the scientific

notation F1.200E+0 in a ladder diagram. The number of decimal places which

are displayed can be set by means of the View menu in WPLSoft.)

Explanation

* 6 O S0

Example 1

X0
— F——DSUBR | F1.200E+0 |F2.200E+0| D10

€ When X0 is ON, the floating-point value in (D3, D2) is subtracted from the
floating-point value in (D1, D0O), and the difference is stored in (D11, D10).

X0
— —— DSUBR| DO D2 D10

Example 2
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API Applicable model
' IMULR Gy G @ Floating-point multiplication 10PM
D P v
Bit device Word device :16-bit instruction
XY |[M]|S H |KnX|KnY|KnM|KnS| T C D \ Z _ - -
S1 ) :32-bit instruction (13 steps)
* : Continuity Pulse
S2 EDMULR instruction SMULRE instruction
D * ® Flags
* Note: Please refer to specifications for more information about device Ox 0100
ranges M1808 M1968  Zero flag
' - . ) M1809 M1969 Borrow flag
Only the 32-bit instructions DSUBR and DSUBRP are valid. M1810 M1970 Carry flag
® Please refer to the additional remark below.

Explanation

Example 1

Example 2

* OG0

S;: Multiplicand; S,: Multiplier; D: Product

S; and S; can be floating-point values.

S; and S; can be floating-point values (e.g. F1.2), or data registers in which
floating-point values are stored.

If S; and S, are data registers in which floating-point values are stored, the

function of APl 172 DMULR is the same as the function of APl 122 DEMUL. -

The floating-point value in S; is multiplied by the floating-point value in S,, and
the product is stored in D.

S; and S; can be the same register. If the instruction DSUBR is used under the
circumstances, the value in the register is multiplied by itself whenever the
conditional contact is ON in a scan cycle. Generally, the pulse instruction
DMULRRP is used.

If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON. If the absolute value of an
oepration reuslt is less than the minimum floating-point value available, a
borrow flag will be ON. If an operation result is 0, a zero flag will be ON.

When X0 is ON, the floating-point value F1.200E+0 is multiplied by the
floating-point value F2.200E+0, and the product F2.640E+0 is stored in (D11,
D10). (The floating-point value F1.2 is represented by the scientific notation
F1.200E+0 in a ladder diagram. The number of decimal places which are
displayed can be set by means of the View menu in WPLSoft.)

X0
F——DMULR | F1.200E+0 |F2.200E+0| D10

When X1 is ON, the floating-point value in (D1, DO) is multiplied by the
floating-point value in (D11, D10), and the product is stored in (D21, D20).
X1
F—— DMULR| DO D10 D20
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API

D

DIVR

P

Gy G D Floating-point division 10PM

Applicable model

v

Bit device

Word device :16-bit instruction

X

Y [ M

S

H [KnX|KnY|KnM[KnS| T | C | D |V | Z|:- - - -

S1

*

:32-bit instruction (13 steps)

S2

* ‘poivg  continuity 5y Pulse
H instruction instruction

D

*

® Flags

Note: Please refer to specifications for more information about device Ox 0100

ranges.

Only the 32-bit instructions DSUBR and DSUBRP are valid. M1810 M1970 Carry flag

M1808 M1968 Zero flag
M1809 M1969 Borrow flag

® Please refer to the additional remark below.

Explanation

Example 1

Example 2

5-124

® 6 O S0

S;: Dividend; S,: Divisor; D: Quotient

S; and S; can be floating-point values.

S; and S; can be floating-point values (e.g. F1.2), or data registers in which
floating-point values are stored.

If S; and S, are data registers in which floating-point values are stored, the
function of API 172 DDIVR is the same as the function of API 123 DEDIV.
The floating-point value in S; is divided by the floating-point value in S,, and
the product is stored in D.

S; and S; can be the same register. If the instruction DSUBR is used under the
circumstances, the value in the register is divided by itself whenever the
conditional contact is ON in a scan cycle. Generally, the pulse instruction
DDIVRP is used.

If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON. If the absolute value of an
oepration reuslt is less than the minimum floating-point value available, a
borrow flag will be ON. If an operation result is 0, a zero flag will be ON.
When X0 is ON, the floating-point value F1.200E is divided by the
floating-point value F2.200E+0, and the quotient FO.545E+0 is stored in (D11,
D10). (The floating-point value F1.2 is represented by the scientific notation
F1.200E+0 in a ladder diagram. The number of decimal places which are
displayed can be set by means of the View menu in WPLSoft.)

X0
1 DDIVR [ F1.200E+0 |F2.200E+0| D10

When X1 is ON, the floating-point value in (D1, DO) is divided by the
floating-point value in (D11, D10), and the quotient is stored in (D21, D20).
X1
—— DDIVR| DO D10 D20
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* Note: # represents &, |, or ™.
Please refer to specifications for more information about device

ranges.

API Applicable model
E LD # Gy G Logical operation 10PM
v
Bit device Word device :16-bit instruction (5 steps)
X Y][M]S]KJ]HIKX[KnY[KnM[KnS T C [ D[V ]Z]: Continuity ) }
ID# ; .
S * * ps * * * o N - * N : instruction
-32-bit instruction (7 steps)
* * * * * * * * * * * : . .
S2 DLD# Continuity ) )

instruction

® Flag: None

Explanation

Example

L
\ 4

LR B 2K 2

2
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Si: Source device 1; S,: Source device 2

The instruction is used to compare the value in S; with that in S,. If the
comparison result is not 0, the condition of the instruction is met. If the
comparison result is 0, the condition of the instruction is not met.

The instruction LD# can be connected to a busbar directly.

16-bit 32-bit
Al e instruction |instruction oh Chs
215 LD& DLD& S, & S, #0 S & S, =0
216 LD| DLD| S | S, #0 S, | S, =0
217 LD~ DLD” s, ~ S, #0 S A S, =0

&: Logical AND operation

|: Logical OR operation

A: Logical exclusive OR operation

If a 32-bit counter is used, the 32-bit insturciton DLD# must be used. If a 32-bit
counter and the 16-bit instruction LD# are used, a program error will occur, and
the ERROR LED indicator on the DVP-10PM series motion controller used will
blink. (C200~C255 are 32-bit counters.)

A logical AND operator takes the values in CO and C10, and performs the
logical AND operation on each pair of corresponding bits. If the operation result
is not 0, Y10 will be ON.

Alogical OR operator takes the values in D200 and D300, and performs the
logical OR operation on each pair of corresponding bits. If the operation result
is not 0 and X1 is ON, Y11 will be set to ON.

A logical operator XOR takes the values in C201 and C200, and performs the
logical exclusive OR operation on each pair of corresponding bits. If the
operation result is not 0, or if M3 is ON, M50 will be ON.

LDg | co C10 4.
X1
LD | | D200 | D300 —F——— SET | Y11
DLDA | C201 | C200 M50
M3
— |
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API Applicable model
' |AND # Gy G» Logical operation 10PM
D
v
Bit device Word device :16-bit instruction (5 steps)
X]YTM[S|KI[HIKX[KNY[KnM[KnS| T [ C [ D [V [ Z | ipnpse COntinuity .
: instruction
Sl * * * * * * * * * * *
:32-bit instruction (7 steps)
* * * * * * * * * * * H H
S2 ‘DAND # Continuity ) _

Please refer to specifications for more information about device

ranges.

* Note: # represents &, |, or ™.

instruction

® Flag: None

L 4
Explanation €
L 4
L 2
2
2
L 4
L 4
Example
L 4
4
5-126

S,: Source device 1; S,: Source device 2

The instruction is used to compare the value in S; with that in S,. If the
comparison result is not 0, the condition of the instruction is met. If the
comparison result is 0, the condition of the instruction is not met.

The instruction AND# is connected to a contact in series.

16-bit 32-bit
AN, instruction | instruction O S
218 AND& DAND& ST & S, #0 S, & S, 0
219 | AND| DAND]| S s | s #0 | s, | s, =0
220 AND? DAND? s, M~ S, #0 S A S, 0

&: Logical AND operation

|: Logical OR operation

A: Logical exclusive OR operation
If a 32-bit counter is used, the 32-bit instruction DAND# must be used. If a 32-bit
counter and the 16-bit instruction AND# are used, a program error will occur, and
the ERROR LED indicator on the DVP-10PM series motion controller used will
blink. (C200~C255 are 32-bit counters.)
When X0 is ON, a logical AND operator takes the values in CO and C10, and
performs the logical AND operation on each pair of corresponding bits. If the
operation result is not 0, Y10 will be set to ON.
When X1 is OFF, a logical OR operator takes the values in D10 and DO, and
performs the logical OR operation on each pair of corresponding bits. If the
operation result is not 0, Y1 will be set to ON.
When X2 is ON, a logical XOR operator takes the values in (D201, D200) and
(D101, D100), and performs the logical exclusive OR operation on each pair of
corresponding bits. If the operation result is not 0, or if M3 is ON, M50 will be

ON.

X0
— —

AND g

CO C10

X1

_M_

AND |

D10

DO

X2

— —

DANDA

SET Y11

D200 D100

M3
|

M50
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API Applicable model
E OR# | | G & Logical operation 10PM
v
Bit device Word device :16-bit instruction (5 steps)
X]Y[M]SIK[ H [KnX [ KnY [ KnM [KnS| T [ C [ D [ V | Z | iggs Continuity
Sl * * * * * * * * * * * E,,,,,,,,,,,,,Jﬂ,s,t,r,u?,t!Qﬂ,,,
:32-bit instruction (7 steps)
Sz o * * * o * * * | Continuity
. Note: # S & X DOR# jnstruction  ~ )
ote: represents &, |, or . * Flag: None
Please refer to specifications for more information about device ranges.

Explanation

Example

L
*

LR B 2K 2

L 2

Si: Source device 1; S,: Source device 2

The instruction is used to compare the value in S; with that in S,. If the
comparison result is not 0, the condition of the instruction is met. If the
comparison result is 0, the condition of the instruction is not met.

The instruction OR# is connected to a contact in parallel.

API No.|. 16-bit 1~ 32-bit ON OFF
Instruction | Instruction

221 | OR& DORE& s, & s, #0 | S, & s, =0

222 | OR| DOR| S s | s, #0 | s, | s, =0

223 | OR* DORA s, ~ s, #0 | s ~ s, =0

&: Logical AND operation

|: Logical OR operation

A: Logical exclusive OR operation

If a 32-bit counter is used, the 32-bit instruction DOR# must be used. If a 32-bit
counter and the 16-bit instruction OR# are used, a program error will occur, and
the ERROR LED indicator on the DVP-10PM series motion controller used will
blink. (C200~C255 are 32-bit counters.)

When X1 is ON, Y0 is ON. Besides, when a logical AND operator performs the
logical AND operation on each pair of corresponding bits in CO and C10, and
the operation result is not 0, YO is ON.

When X2 and M30 are ON, M60 is ON. When a logical OR operator performs
the logical OR operation on each pair of corresponding bits in the 32-bit
register (D11, D10) and the 32-bit register (D21, D20), and the operation result
is not 0, M60 is ON. Besides, when the logical XOR operator performs the
logical exclusive OR operation on each pair of corresponding bits in the 32-bit
counter C235 and the 32-bit register (D201, D200), and the operation result is
not 0, M60 is ON.
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X1
i <>
— OR g co cio H

X2  M30
— | | | M60
— DOR | D10 D20 |
— DOR ~| C235 | D200 H
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API Applicable model
B LDX Gy & Comparing values 10PM
v
Bit device Word device :16-bit instruction (5 steps)
X]YIM]S|K[HIKX[KnY[KnM[KnS| T [ C [ D [ V [ Z | {pyg  Continuity :
S, * * " " " % % % % * % : instruction
:32-bit instruction (7 steps)
82 * * * * * * * * * * * Continuity
DLD¥ . . - -
: instruction
* Note: X represents =, >, <, <> < ,0r

Please refer to specifications for more information about device

ranges.

® Flag: None

L 4
Explanation ¢

4
L 4
4
Example | ¢
4
5-128

S1: Source device 1; S,: Source device 2

The instruction is used to compare the value in S; with that in S,. Take the
instruction LD= for instance. If the comparison result is that the value in S; is
equal to that in S,, the condition of the instruction is met. If the comparison
result is that the value in S; is not equal to that in S,, the condition of the
instruction is not met.

The instruction LD can be connected to a busbar directly.

ARV, ins%ﬁf:ltgon ins?rztf:[ction i OFF
224 LD= DLD = Si1=S, Si£S;
225 LD > DLD > S1>S, Si£S;
226 LD < DLD < S1<S; Siz Sz
228 LD< > DLD< > Si7S; S$1=S;
229 LD< = DLD< = SIS, S1>S;
230 LD> = DLD> = S>S, S1<S,

If a 32-bit counter is used, the 32-bit insturciton DLD> must be used. If a 32-bit

counter and the 16-bit instruction LD> are used, ,a program error will occur,

and the ERROR LED indicator on the DVP-10PM series motion controller used
will blink. (C200~C255 are 32-bit counters.)

When the value in C10 is equal to K200, Y10 is ON.
When the value in D200 is greater than K-30, and X1 is ON, Y11 is set to ON.
When the value in C200 is less than K678,493, or when M3 is ON, M50 is ON.

—1 LD= K200 C10 Y10
X1
—1 LD> D200 K-30 —HF—— SET Y11
— DLD> | K678493| C200 M50
M3
—|
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API Applicable model
~|ANDX Gy G Comparing values 10PM
D
v
Bit device Word device :16-bit instruction (5 steps)
X[Y[M[STKI[HIKX[KY[KWM[KnS] T [ C [ D [V [ Z] ispx Continuity
: - instruction
Sl * * * * * * * * * * *
:32-bit instruction (7 steps)
* * * * * * * * * * * . P
S2 DAND Continuity

Please refer to specifications for more information about device

ranges.

* Note: X represents =, >, <, <> < ,0r2

instruction

® Flag: None

*

Explanation ¢

Example

L R R 4

Si: Source device 1; S,: Source device 2

The instructions are used to compare the value in S; with that in S,. Take the
instruction AND= for instance. If the comparison result is that the value in S; is
equal to that in S,, the condition of the instruction is met. If the comparison
result is that the value in S; is not equal to that in S,, the condition of the
instruction is not met.

The instruction ANDX is connected to a contact in series.

A o ins%?l;télttion ins::’rzd?:ltgon e OFF
232 AND = DAND = S1=S; Si#S;
233 AND > DAND > S:>S, Si= S,
234 AND < DAND < S1<S; Sz S;
236 AND < > DAND < > S1#S; S1=S;
237 AND < = DAND < = SIS, S1>S;
238 AND > = DAND > = S>'S, S1<S,

If a 32-bit counter is used, the 32-bit insturciton DAND>< must be used. If a

32-bit counter and the 16-bit instruction AND>X are used, ,a program error will
occur, and the ERROR LED indicator on the DVP-10PM series motion
controller used will blink. (C200~C255 are 32-bit counters.)

When X0 is ON and the present value in C10 is equal to K200, Y10 is ON.
When X1 is OFF and the value in DO is not equal to K-10, Y11 is set to ON.

When X2 is ON and the value in (D11, D10) is less than 678,493, or when M3
is ON, M50 is ON.

X0
1 aND= | k200 | c10

X1
—4+—— AND<>| K-10 DO SET Y11

X2
— —— DAND> | K678493| D10 M50

M3
|
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API Applicable model
240~ I ORX Gy G» Comparing values 10PM
246 v
Bit device Word device {16-bit instruction (5 steps)
XY [M[S[K]HIKX[KnY[KnM[KnS[ T [ C [ D [V | Z | inorx Continuity
Sy fol IR ) I o B I IR o IR B lnstructlon
-32-bit instruction (7 steps)
SZ * * * * * * * * * * * Continuity

EDORX” instruction ] ~

* Note: X represents =, >, <, <> < ,0r . Flag: None

Please refer to specifications for more information about device
ranges.

€ S;: Source device 1; S,: Source device 2
Exp lanation € Theinstructions are used to compare the value in S; with that in S,. Take the
instruction OR= for instance. If the comparison result is that the value in S; is
equal to that in S,, the condition of the instruction is met. If the comparison
result is that the value in S; is not equal to that in S,, the condition of the
instruction is not met.

€ The instruction OR> is connected to a contact in parallel.

RN, ins%g;?[tion ins:irzl;?[tion O OFF
240 OR= DOR = S1=S; Si#S;
241 OR > DOR > S:1>S; SIS,
242 OR< DOR < S:<S; Sz S,
244 OR< > DOR< > S.#S, S.=S,
245 OR< = DOR< = Si£S; S;1>S;
246 OR> = DOR > = Sz S, S:1<S;

€ If a 32-bit counter is used, the 32-bit insturciton DOR>X must be used. If a

32-bit counter and the 16-bit instruction OR>X are used, ,a program error will

occur, and the ERROR LED indicator on the DVP-10PM series motion
controller used will blink. (C200~C255 are 32-bit counters.)

When X1 is ON, or when the present value in C10 is equal to K200, YO is ON.

When X2 and M30 are ON, or when the value in (D101, D100) is greater than
or equal to K100,000, M60 is ON.

B G

L 2K 2

Example

— OR= K200 C10
X2  M30

— | { | J M60

— DORx | D100 | K100000
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API Interchanging the high byte in a Applicable model
< |ISWAP D) device with the low byte in the 10PM
D P device v
Bit device Word device :16-bit instruction (5 steps)
X[YIM[S[K]HIKX[KnY[KnMKnS| T [ C [ D[V [Z]igyap Continuty o, \pp Pulse
S sl el ol =1 =1 - INFEINE instruction instruction

:32-bit instruction (7 steps)

® Note: The instruction supports V devices and Z devices. (If the 16-bit : Continuity Pulse
; ian i i ; IDSWAP . , DSWAPP . .
instruction is used, Z devices can not be used. If the 32-bit : instruction instruction
instruction is used, V devices can not be used.) * Flag: None
Please refer to specifications for more information about device
ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in
the decimal numeral system, e.g. K1X0 (octal humeral system),
K4SY?20 (octal numeral system), K1IMO (decimal numeral system),
and K4S16 (decimal numeral system).

€ S: Source device
Explanation € When the 16-bit instruction is executed, the high eight bits in S are
interchanged with the low eight bits in S.
When the 32-bit instruction is executed, the high eight bits in S are
interchanged with the low eight bits in S, and the high eight bits in S+1 are
interchanged with the low eight bits in S+1.
€ Generally, the pulse instructions SWAPP and DSWAPP are used.
€ When X0 is ON, the high byte in DO is interchanged with the low byte in DO.
Example 1 X0
| | SWAPP | DO
DO
High eight bits | Low eight bits
€ When X0 is ON, the high eight bits in D11 are interchanged with the low eight
Example 2 bits in D11, and the high eight bits in D10 are interchanged with the low eight
bits in D10.
X0
1| DSWAP | D10

D11 D10

High eight bits| Low eight bits| |High eight bits | Low eight bits

o ~_
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API Applicable model
D RAND P Gy G Random value 10PM
v
Bit device Word device {16-bit instruction (5 steps)
X YIM]STK]HIKXKY[KnMKnS] T [ C [ D[V ][ Z] iganp COntinuity o\ op Pulse
S r |l x e el e T e el % el <1 - | " instruction instruction  :
1 —
:32-bit instruction (7 steps)
Sz Sl I I (I I I I (R Continuity Pulse
D " N N " . N . . :DRAND instruction ERANDE instruction

® Flag: None

* Note: The instruction supports V devices and Z devices. (If the 16-bit
instruction is used, Z devices can not be used. If the 32-bit
instruction is used, V devices can not be used.)

Please refer to specifications for more information about device
ranges.

If KnX/KnY/KnM/KnS is used, it is suggested that X/devices/Y
devices/M device numbers/S device numbers should start from a
number which is a multiple of 16 in the octal numeral system or in
the decimal numeral system, e.g. K1X0 (octal numeral system),
K4SY?20 (octal numeral system), K1IMO (decimal numeral system),
and K4S16 (decimal numeral system).

€ S;: Minimum random value; S,: Maximum random value; D: Result

EXxp lanation € 16-bitinstruction: The value in S; and the value in S, are in the range of KO to
K32,767.
32-bit instruction: The value in S; and the value in S, are in the range of KO to
K2,147,483,647.

€ The value in S; must be less than the value in S,. If the value in S; is greater
than the value in S,, an operation error will occur.
When X0 is ON, the instruction RAND is used to generate a random value in
the range of the value in DO to the value in D10, and the random value is

Exam pIe stored in D20.
X0
F—— RAND DO D10 D20
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API Applicable model
SCAL P Gy G Gy D Scale 10PM
v
Bit device Word device :16-bit instruction (9 steps)
Xly|Im]s H [KnX[KnY][KnM[KnS[ T [ c [ D]V ][ Z]: Continuity Pulse
S . . ESCAL instruction SCALR instruction
1
-:32-bit instruction (7 steps)
S * * P R R R
Ss3 * * ® Flag: None
D *

Note: Please refer to specifications for more information about device

ranges.

Explanation

Example 1

LR R 2K 2

S;: Source device; S,: Slope (Unit: 0.001); Ss: Offset; D: Destination device
The values in Sy, S,, and S; must be in the range of -32767 to 32767.
Equation: D=(S:%S,)+1000+S;

To obtain the value in S;, users have to use the slope equation below, round
the result to the nearest integer, and get a 16-bit integer. To obtain the value in
S3, the users have to use the offset equation below, round the result to the
nearest integer, and get a 16-bit integer.

Slope equation: S;=[(Maximum destination value—Minimum destination
value)+(Maximum source value—Minimum source value)]x1,000

Offset equation: S;= Minimum destination value—Minimum source
valuexS,+1,000

Output curve

Destination value
A

Maximum destination value
Y TEIELEEE R

f H '
o + . ® »> Source value
Minimum source value ; S1 "Maximum source value

’..._.._.._..4
Minimum destination value

€ Suppose the values in Sy, S,, and S; are 500, 168, and -4 respectively. When

X0 is ON, the instruction SCAL is executed, and a scale is stored in DO.

¢ Equation: DO=(500x168)+1000+(-4)=80

X0
’—H SCAL | k500 | K168 | K-4 DO
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Example 2

Additional
remark

5-134

Destination value
A

D

> Slope=168
Offset=-4 ‘

3 ‘ » Source value
0 S1=500

Suppose the values in S;, S,, and Sz are 500, -168, and 534 respectively.
When X10 is ON, the instruction SCAL is executed, and a scale value is stored
in D10.

Equation: D10=(500%-168)+1000+534=450

X10
’—II SCAL | K500 | K-168| K534 | D10

Destination value
A

H Slope=-168

Offset=534 i

» Source value

0 S1=500

Only when a slope and an offset are known can the instruction SCAL be used.
If a slope and an offset are unknown, it is suggested that users should use the
instruction SCLP.

The value in S; must be in the range of —32,768 to 32,767 (The actual value in
S, must be in the range of —32,768 to 32,767.) If the value in S; is not in the
range, please use the instruction SCLP instead.

If users use the slop equation above, the maximum source value must be
greater than the minimum source value, and the maximum destination value do
not have to be greater than the minimum destination value.

If the value in D is greater than 32,767, the value stored in D will be 32,767. If
the value in D is less than -32,768, the value stored in D will be -32,768.
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API Applicable model
E SCLP P Gy Gy ™ Parameter scale 10PM
v
Bit device Word device :16-bit instruction (7 steps)
X Y[M]s H [KnX[KnY[KnM[KnS[ T [C [ D [V [ Z | Continuity Pulse
S N . ESCLP instruction SCLPR instruction
1
:32-bit instruction (13 steps)
* * H .
S ipscLp continuity o pp Pulse
s * % : instruction instruction
3 * Flag: M1162
D *
* Note: Please refer to specifications for more information about device
ranges.

Explanation

DVP-10PM Application Manual

*
*

L 2R 2

L 2R 4

Si: Source device; S,: Parameter (Unit: 0.001); D: Destination device
16-bit instruction: The setting of S, is described below.

DS Parameter Setting range
number

S, Maximum source value -32768~32767

S,+1 Minimum source value -32768~32767

S,+2 Maximum destination value |-32768~32767

S,+3 Minimum destination value |-32768~32767

If the 16-bit instruction is used, S, will occupy four consecutive devices.
32-bit instruction: The setting of S, is decribed below.

Device Setting range
Parameter : :
number Integer Floating-point value
S,, S,+1 | Maximum source value
S,+2, S,+3| Minimum source value -2,147,483,648~ | 32-bit floating-point
S,+4, S,+5| Maximum destination value | 2,147,483,647 values available
S,+6, S,+7 | Minimum destination value

If the 32-bit instruction is used, S, will occupy eight consecutive devices.

Equation: D=[(S;—Minimum source value)x(Maximum destination
value—Minimum destination value)]+(Maximum source value—Minimum source
value)+Minimum destination value

Relation between the source value in S; and the destination value in D:
y=kx+b

y=Destination value (D)

k=Slope=(Maximum destination value—Minimum destination value)+(Maximum
source value—Minimum source value)

x=Source value (S,)

b=0ffset =Minimum destination value—Minimum source valuexSlope

After the parameters above are substituted for y, k, x, and b in the equation
y=kx+b, the equation below will be obtained.

y=kx+b=D=kS;+b=SlopexS; + Offset = SlopexS; + Minimum destination

value—Minimum source valuexSlope=Slopex(S;—Minimum source value) +
Minimum destination value =(S;—Minimum source value)x(Maximum
destination value—Minimum destination value)+(Maximum source
value—Minimum source value) + Minimum destination value

If the value in S; is greater than the maximum source value, the value in S; will
be equal to the maximum source value. If the value in S; is less than the
minimum source value, the value in S; will be equal to the minimum source
value. After input values and parameters are set, an output curve will be gotten.
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*
Example 1
*
*
Example 2
*
5-136

Destination value

Maximum destination value

Source value
' Maximum source value

Minimum source value | Sq

Minimum destination value

Suppose the value in S; is 500, the maximum source value in DO is 3,000, the
minimum source value in D1 is 200, the maximum destination value in D2 is
500, and the minimum destination value in D3 is 30. When X0 is ON, the
instruction SCLP is executed, and a scale is stored in D10.

Equation: D10=[(500-200)%(500-30)]+(3,000-200)+30=80.35

80.35 is rounded to the nearest integer, and becomes 80. 80 is stored in D10.

X0
Y MOV | K3000| Do

MOV | K200 D1

MOV | K500 D2

MOV K30 D3

— | SCLP | k500| DO D10

Destination value
A

Maximum destination |---- - omm oo in i o
value=500

[
Minimum destination Leessu
value=30 { S13500
! d : » Source value
0 [Minimum Maximum
source value=200 source value=3000

Suppose the value in S; is 500, the maximum source value in DO is 3,000, the
minimum source value in D1 is 200, the maximum destination value in D2 is
30, and the minimum destination value in D3 is 500. When X0 is ON, the
instruction SCLP is executed, and a scale is stored in D10.

Eequation: D10=[(500-200)x(30-500)]+(3,000-200)+500=449.64

449.64 is rounded to the nearest integer, and becomes 450. 450 is stored in
D10.
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—)l(ﬁ MOV | K3000| DO
MOV | K200 D1
MOV | K30 D2
MOV | K500 D3
X0
— | SCLP | K500| DO D10

Destination value

Minimum destination

value=500
D s e

Maximum destination
value=30

» Source value
0 [ Minimum Maximum
source value=200 source value=3000

2 Suppose S; is D100, the value in D100 is F500, the maximum source value in
DO is F3000, the minimum source value in D2 is F200, the maximum
destination value in D4 is F500, and the minimum destination value in D6 is
F30. When X0 is ON, M1162 is set to ON, the instruction DSCLP is executed,
and a scale is stored in D10.

2 Equation: D10=[(F500-F200)x(F500-F30)]+(F3000-F200)+F30=F80.35
F80.35 is rounded to the nearest integer, and becomes F80. F80 is stored in

D10.
X0
{4} SET | M1162
DMOVR| F500 | D100
DMOVR| F3000 | DO
DMOVR| F200 D2
DMOVR| F500 D4
DMOVR| F30 D6
X0
— | DSCLP| D100 DO D10
o 16-bit instruction: The value in S; is in the range of the minimum source value
Additional and the maximum source value, i.e. the value in S; is in the range of -32,768 to
remark 32,767. If the value in S; exceeds the minimum source value/the maximum
source value, the minimum source value/the maximum source value will be
used.

L 4 32-bit instruction: The integer in S; is in the range of the minimum source value
and the maximum source value, i.e. the integer in S; is in the range of
-2,147,483,648 to 2,147,483,647. If the integer in S; exceeds the minimum
source value/the maximum source value, the minimum source value/the
maximum source value will be used.

L 4 32-bit instruction: The floating-point value in S; is in the range of the minimum
source value and the maximum source value, i.e. the floating-point value in S;
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is a 32-bit floating-point value available. If the floating-point value in S; exceeds
the minimum source value/the maximum source value, the minimum source
value/the maximum source value will be used.

L 4 If users use the instruction, the maximum source value must be greater than
the minimum source value, and the maximum destination value does not have
to be greater than the minimum destination value.
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API Applicable model
| CIN D) Negated conditional jump 10PM
P v
Bit device Word device :16-bit instruction (3 steps)

X]Y[M[S[K[HIknx[knY[KnM[KnS| T I C [ D[V ][ Z] icn Continuity  ~; 5 Pulse
* Note: The operand S can be a pointer. 5 Instruction instruction
S is in the rage of PO~P255. :32-bit instruction
A pointer can not be modified by a V device or a Z device. i '

® Flag: None

S: Pointer

If the conditional contact connected to CJN is ON, the next address will be
executed. If the conditional contact connected to CJN is not ON, the address to
which S points will be executed.

€ If some part of the main program 0100 does not need to be executed, users
can use CJN or CJINP to shorten the scan time. Besides, if a dual output is
used, users can use CJ or CJP.

€ If the program specified by a pointer is prior to the instruction CJN, a watchdog
timer error will occur, and the main program 0100 will not be executed. Please
use the instruction carefully.

€ The instruction CIN can specify the same pointer repeatedly. The pointer
specified by CIN can not be the same as the pointer specified by CALL,
otherwise an error will occur.

€ When the instruction CIN/CJINP in a program is executed, the actions of the
devices in the program are as follows.

1. The states of the Y devices, the states of the M devices, and the states of
the S devices in the program remain the same as those before the
execution of the jump.

2. The 10 millisecond timers in the program stop counting.

3. The general counters in the program stop counting, and the general applied
instructions in the program are not executed.

4. If the instructions which are used to reset the timers in the program are
driven before the jump is executed, the timers will still be reset during the
execution of the jump.

€ When X0 is OFF, the execution of the program jumps from address 0 to
Exam pIe address N (P1), and the addresses between address 0 and address N are
skipped.
€ When XO0is ON, the execution of the program starts from address 0, and the
instruction CJN is not executed.
(Negated conditional jump)

L 4
Explanation

X1 D

N

X2

G
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API Applicable model
1 JMP D) Unconditional jump 10PM
v
Bit device ‘ Word device :16-bit instruction (3 steps)

X[ Y[M]s]|K]HIKnx[KnY[Knm[KnS[ T Cc D]V ] Z EJMP Continuity
* Note: The operand S can be a pointer. : instruction

S is in the rage of PO~P255. M
The instruction does not need to be driven by a contact. i - - -
A pointer can not be modified by a V device or a Z device. ¢ Flag: None

The function of JMP is similar to the function of CJ. CJ must be driven by a
Explanation contact whereas JMP does not have to be driven by a contact.

The pulse instruction JMPP is not supported.

€ After address 0 is scanned, address N will be executed whether there is a
Examp le conditional contact before the instruction JMP (and whether the conditional

contact is ON or OFF), and the addresses between address 0 and address N
(P1) will be skipped.

(Unconditional jump)

. 0 JMP P1

>N P1
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API Applicable model
.~ |BRET Returning to a busbar 10PM
v
Bit device Word device :16-bit instruction (1 step)

X]TYIM]S[KIJ]HIKX[KnY[KnM[KnS| T [ C [D [V [ Z | igggr  Continuity

® Note: There is no operand. instruction
The instruction does not need to be driven by a contact.

:32-bit instruction

® Flag: None

€ The instruction BRET does not have to be driven by a contact.

Exp lanation €  After the instruction BRET is executed, the instructions which should be driven
by a conditional contact will seem to be connected to a busbar, and will be
executed.

€ Inthe general program shown below, the instructions are executed only when
X0 is ON.

X0
} MOV | K500 | D10

Example

CJ P10

€  After the instruction BRET is added, the instructions which should be driven by
a contact will seem to be connected to a busbar, and will be executed.

BRET

MOV | K500 D10

CJ P10
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API . . . Applicable model
_— Converting a 16-bit value into a
MMOV P e @ 32-bit value 10PM
v
Bit device Word device {16-bit instruction (5 steps)
X|Y|[M][s H [KnX[KnY[KnM[KnS| T [ C [ D [V [ Z | iymoy Continuity \,oyp Pulse
S s o e e[ e e[ o] x|+ |+ | e instudton - nstuclion
:32-bit instruction
D * * * * * * * * :

* Note: Please refer to specifications for more information about device

ranges.

® Flag: None

L 4
Explanation ¢

*

Example

5-142

S: Source device (16-bit device); D: Destination device (32-bit device)

The value in the 16-bit device S is transferred to the 32-bit device D. The sign
bit in S is duplicated, and stored in D.

When X23 is ON, the value in D4 is transferred to D6 and D7.
X23

F—— MMOV D4 D6
T b15 bo
770 > s, > [1]o[o[1|1[ofo]1[o[1|1]1]o]o]0|1| D4
‘1 > sign.” —

-\ b ——
.......................

[1]a]a]afafa]a[a]a]a]a]a]a]a]a]2|2]0]o]2][2]o[o]2]o]1]1]1]0]0]o]:| D7, DE
b31 b16 b15 bo

Bit 15 is D4 is transferred to bit 15~ bit 31 in (D7, D6). The value in (D7, D6)
becomes a negative value. (The value in D4 is also a negative value.)

‘ S~
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API . . . Applicable model
_— Converting a 32-bit value into a
RMOV P O @ 16-bit value 10PM
v
Bit device Word device :16-bit instruction (5 steps)
X Y[M]S[KJ]HIKXIKN'Y[KnM[KnS| T [ C [ D [V [ Z | igyoy Continuity oy, p  Pulse
S * % % * * * * % * % % : instruction instruction
:32-bit instruction
D * * * * * * * * H _ _ _ _
* Note: Please refer to specifications for more information about device . Flag: None
ranges.

€ S: Source device (32-bit device); D: Destination device (16-bit device)
Exp lanation € Datainthe 32-bit device S is transferred to the 16-bit device D. The sign bit in

S is retained.
€ When X24 is ON, data in D6 and D7 is transferred to DA4.
Exampl X24
ampie —— RMOV D6 D4

b31 b16b15 bo
l]a]a[a[a]e]e]a]a]a]a]a]a]a]2]2l2]o]o[1[1]o]o]2]0]1|1|1]0]0]o]1| D7, DE
— e

¢

|1]ofo]1]1[o[o]2]o[1]1]1]0[o[o]1]| D4

b15 b0
When X24 is ON, bit 31 in D7 is transferred to bit 15 in D4, bit O~bit 14 in D6
are transferred, and bit 15~bit 30 in D6 and D7 are not transferred.
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5.7 Motion Control Function Block Table

Type Name Description Page No.
Absp lute single-speed Starting absolute single-speed motion 5-152
motion
Relgtlve single-speed Starting relative single-speed motion 5-156
motion
Absolute two-speed motion|Starting absolute two-speed motion 5-160
Relative two-speed motion |Starting relative two-speed motion 5-163
Inse_rtmg single-speed Inserting single-speed motion 5-166
motion
Inserting two-speed motion|Inserting two-speed motion 5-170
JOG motion Starting JOG motion 5-173

Uniaxial Manual pulse generator Enabling a manual pulse generator mode | 5-176
motion ~ |mode

control Electronic gear motion Starting electronic gear motion 5-179
function  Returning home Starting motion of returning home 5-181

blocks Stopping uniaxial motion  |[Stopping the motion of the axis specified 5-183
Parameter setting 1 Setting motion parameters 5-186
Parameter setting 2 Setting motion parameters 5-187
Reading the present Reading the present position/speed of an 5.189
position/speed of an axis |axis
State of an axis Reading and clearing thg present 5.191

erroneous state of an axis
Sett_lng the present Setting the present position of an axis 5-193
position of an axis
Settlng th? polarities of Setting the polarities of input terminals 5-194
input terminals
o Multiaxial absolute linear |Starting multiaxial absolute linear 5.196
Multiaxial - |interpolation interpolation
motion . - . — —
Multiaxial relative linear Starting multiaxial relative linear
control : . ; . 5-197
function interpolation interpolation

blocks ~ Stopping multiaxial linear |y om0 muttiaxial linear interpolation 5-200
interpolation
High-speed counter Starting a high-speed counter 5-203
High-speed timer Starting a high-speed timer 5-206

] Setting _h|gh-speed Starting high-speed comparison 5-209
Other motion |[cOmparison
control Resetting high-speed . . .
function  comparison Resetting high-speed comparison 5-211

blocks  [Setting high-speed capture |Starting high-speed capture 5-215
High-speed masking Starting high-speed masking 5-218
Setting an interrupt Setting _the trigger for an interrupt 5.220

subroutine
5-144
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5.8 Introduction of the Pins in a Motion Control Function Block

5.8.1 Definitions of Input Pins/Output Pins

Common input pins and output pins in motion control function blocks are listed below. The pins listed
below do not appear in a single motion control function block. For example, a motion control function
block only has one input pin, that is, it has either the Execute input pin or the Enable input pin.

Input pin
Name Description Format Setting value
Execute Starting the motion control function block BOOL True/False
Enable Starting the motion control function block BOOL True/False
Output pin
Name Description Format Setting value
. . . There is a transition in the Done output pin’s
Done The execution of the function block is BOOL signal from low to high when the execution of
complete. . ; :
motion control function block is complete.
There is a transition in the Valid output pin’s
valid | An output value is valid. BooL | Signalfrom low to high when there is a
transition in the Enable input pin’s signal from
low to high.
There is a transition in the Busy output pin’s
The motion control function block is signal from low to high when there is a
Busy . BOOL L . S
being executed. transition in the Execute input pin’s signal from
low to high.
The execution of the motion control T_here is a transition in the Aborted output pin's
; g signal from low to high when the execution of
Aborted | function block is interrupted by a BOOL . . i
the motion control function block is interrupted
command.
by a command.
There is a transition in the Error output pin’s
Error An error occurs in a function block. BOOL signal from low to high when an error occurs in
the motion control function block.

A motion control function block has either the Execute input pin or the Enable input pin. The Execute input
pin/The Enable input pin in a motion control function block is used to start the motion control function
block. A motion control function block generally has the Busy output pin and the Done output pin. The
Busy output pin and the Done output pin in a function block indicate the state of the motion control
function block. If the execution of motion control function block is to be interrupted by another motion
control function block, the Aborted output pin will be added to the motion control function block. Besides,
the Error output pin in a motion control function block is used to indicate that an error occurs in the motion
control function block when the motion control function block is executed.

A motion control function block has not only the Execute input pin/the Enable input pin, but also
value/state input pins. The characteristics of the value/state input pins are described below.

® Use of input values

B |f the input pin that a motion control function block has is the Execute input pin, values are used
when there is a transition in the Execute input pin’s signal from low to high. If a new value is
created, it becomes valid when the Execute input pin is triggered again.

B If the input pin that a motion control function block has is the Enable input pin, values are used
when there is a transition in the Enable input pin’s signal from low to high. Compared with the
Execute input pin, the Enable input pin is used more often when a value used is updated
repeatedly.

® An input value exceeds a range.

After a motion control function block is started, the input values which are not in ranges allowed will be
limited, or result in an error occurring in the motion control function block. If an error occurring in a
motion control function block results in an error occurring in an axis, the motion control function block
is applied incorrectly. Users should prevent incorrect values from being generated in an applied
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program.
® Output pins are mutually exclusive.

B [f the input pin that a motion control function block has is the Execute input pin, only the Busy
output pin, the Done output pin, the Aborted output pin, or the Error output pin can be set to True.
If the Execute input pin is set to True, the Busy output pin, the Done output pin, the Aborted output
pin, or the Error output pin must be set to True.

B If the input pin that a motion control function block has is the Enable input pin, the Valid output pin
and the Error output pin are mutually exclusive, and only the Valid output pin or the Error output
pin can be set to True.

® Time when output data/states are valid

m [f the input pin that a motion control function block has is the Execute input pin, the Done output
pin, the Error output pin, the Aborted output pin, and data output are reset when there is a
transition in the Execute input pin’s signal from high to low, but the execution of the function block
does not stop when there is a transition in the Execute input pin’s signal from high to low. Even if
the Execute input pin in a motion control function block is reset before the execution of the motion
control function block is complete, output states will still be generated and retained for one cycle. If
a motion control function block is started again before the execution of the motion control function
block is complete, the motion control function block will not give feedback to the Done output pin
and the Aborted output pin, and an error will occur.

m [f the input pin that a motion control function block has is the Enable input pin, the Valid output pin,
the Busy output pin, and the Error output pin are reset when there is a transition in the Enable
input pin’s signal from high to low.

® Characteristic of the Done output pin

The Done output pin in a motion control function block will be set to True after the motion control

function block is executed successfully.

® Characteristic of the Busy output pin

B If the input pin that a motion control function block has is the Execute input pin, the motion control
function block uses the Busy output pin to indicate that the execution of the motion control function
block is not complete, and new output states (values) are expected to be generated. The Busy
output pin is set to True when there is a transition in the Execute input pin’s signal from low to high.
When the Done output pin, the Aborted output pin, and the Error output pin are set to True, the
Busy output pin are reset.

B If the input pin that a motion control function block has is the Enable input pin, the motion control
function block uses the Busy output pin to indicate that the execution of the motion control function
block is not complete, and new output states (values) are expected to be generated. The Busy
output pin in a motion control function block is set to True when there is a transition in the Enable
input pin’s signal from low to high, and is set to True when the motion control function block is
executed. When the Busy output pin is set to True, output states (values) still change.

® Characteristic of the Aborted output pin

The Aborted output pin in a motion control function block is set to True when the execution of the
motion control function block is interrupted by a command.

® Relation between the Enable input pin and the Valid output pin
If the input pin that a motion control function block has is the Enable input pin, the motion control
function block uses the Busy output pin to indicate whether output data/states are valid. The Valid
output pin is set to True only when the Enable input pin is set to true or output data/state are valid. If
an error occurs in a motion control function block, output data/states will not be valid, and the Valid
output pin will be set to False. The Valid output pin in a motion control function block will not be reset
until the error occurring in the motion control function block is eliminated, and output data/states
become valid.
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5.8.2 Timing Diagram for Input/Output Pins

Situation 1 Situation 2 Situation 3

Execute

Busy

Done

Error

Aborted

Situation 1: The execution of the motion control function block is interrupted.
Situation 2: An error occurs in the motion control function block.
Situation 3: The execution of the motion control function block is complete normally.

4 Situation 1 Situation 2
Enable —l —l
susy || |
walid Iﬁ)hm_ +(11"_ ,
Error

(1) It may take some time.

Situation 1: The motion control function block is executed normally.
Situation 2: An error occurs in the motion control function block.
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5.8.3 Introducing the Use of PMSoft

The use of the motion control function blocks in PMSoft is introduced below.

(1)

(2)

5-148

system nfomation

=G Project

- |l Programs
Jo o100

-3 Ox
+ "% P
EIE I

E] Monitor Tab
+- s Chart

¥ Device Com

] DYP_FPHMC

+ PEP Setting
Systern Information
| Libaries
—| @ Delta Libraries
+- [ T_DVP10PM

 Sunbols Allocation
uﬁ Symbals Information
EP Clobal Symbols

B& Instroction k

[] CAM Chart | 1] mport Funetion Blocks...

Add Iotion Contral Function Blocks. .

New Folder

l

Click Add Motion Control Function Blocks
The Add Function Block window appears.

Add Fanction Block
Selecte Function Blocks

Function Block Info

—

Right-click Function Blocks in the system information area in PMSoft.

Hew POTT..

LE| [rport Function Blocks...

£dd Motion Control Function Blocks. .

Mew Folder

... on the context menu.

(%]

—-@5 Function Blocks
+- (@ T_DVFLOPM

|
:;

i}
=N

III'S'I
I

p

AxisStop
MetionOhserve
AxisStatus
AxisSeting]

Aarie Va1

0000000000
Y R Y YU e ey yr|

e

Selectall | | Deseloct |

Users can select motion control function blocks in the Add Function Block window. If the users
click Select All, all the motion control function blocks in the Add Function Block window will be
selected. After users select motion control function blocks, they have to click OK.
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(3) After the users click OK, the motion control function blocks selected in the Add Function Block
window will be automatically added to Function Blocks in the system information area.

stera Information
= CE‘g Project
Zw Swmhalz Allocation

uﬁ; Swmbols Information
£V Global Symbols

Function Blocks
=t T_DVP10PM
& Global Symbals
v ) Singledsis
(3 Multidods
7 Others
i Instruction
B Monitor Tables
+ -E Chart
¥ Device Comments
il DVE_FPMC
[~| CAM Chart
¥ i) PEP Setting

St Informnation
| Libraries oR x|
—|- i@ Delea Libraries
+-[F T_DYP10PM

® The folders added to Function Blocks are shown below.

+- 0 Bingledixis
+ 7R Multid s
+ 77y Others

® Definitions of the folders

B SingleAxis: Uniaxial motion (Uniaxial point-to-point motion and electronic gear
synchronization)

B MultiAxis: Multi-axis motion (multi-axis linear interpolation)

B Others: Other functions (measuring time, high-speed comparison, high-speed capture, and
setting interrupts)

(4) After the users drag motion control function blocks in folder, they can use them.

0 Informnation oox Local Symbols

@ (3labal Symbols ~ Class... Identifiers Address Type... Initial Comment...
=l Il Prograns VAR

- é 8)1(00‘(10) 3 WAR T_AhsSegl!_ 1N T_AhsSeql

g P = -

g1 ooooi | |-
=gy Fonction Blacks

=@ T_DVELO0PM T_AhsSegl_T1

£ Global Symbals T A
=[P Singledads > -

777 —phxis Daoned—777
T_Rellegl 777 —fExecute Eusyd—777
T_Ahsfegd 777 —fPosition Aborted}—777
T_Relfeg2 777 —fWelacity Enar}—i77

Eno

T_Tifegd ooonz| |-

EERERIREIRIRIREIRERERE]
[ 1 1 1 1 11

,,
.
e
5
g

= + | 00003 |-
< *

Swstern Informnation
| Libraries oa x|
—|- g Delka Libraries
+-I7g T_DWPLOPM

T
a
-
4
F

3
i

H

2
1

oooo4 |-
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5.9 Delta-defined Parameter Table

Delta-defined parameters are for input pins in Delta motion control function blocks. Users can directly use
Delta-defined parameters to operate motion control function blocks without having to know the
descriptions of the input pins in the motion control function blocks. Delta-defined parameters are

described below.

Name Type |Value| Motion control function block Description
TRUE BOOL | True All motion control function blocks Input p!n
FALSE BOOL | False Input pin
mcRising BOOL | True | T_TrSeg2, T_TrSegl, Transition in DOG'’s signal from low to high
mcFalling BOOL |False | T_HomeReturn Transition in DOG's signal from high to low
mcPositive BOOL | True Returning home in the positive direction
. T_HomeReturn . . . s
mcNegative BOOL |False| — Returning home in the negative direction
mcSCurve _ BOOL | True T AxisSetting2 Speed curve: S curve .
mcTrapezoid BOOL | False Speed curve: Trapezoid curve
mcNC BOOL | True . Normally-closed contact
T_InputPolatiry
mcNO BOOL | False Normally-open contact
mcUp_Up BOOL | True A high-speed timer becomes active when its
T HTmr signal goes from low to high.
- A high-speed timer becomes active when its
mcUp_Down BOOL | False . .
signal goes from high to low.
mcCmpSet BOOL | True An output is set when the condition of a
comparison is met.
T_Compare A tput is reset when the condition of a
mcCmpRst BOOL | False h output s |
comparison is met.
mcMotor WORD| O Motor unit
mcMachine WORD | 1 T_AxisSetting2 Mechanical unit,
mcComp WORD | 2 Compound unit
mcUD WORD| O Counting up/down
mcPD WORD| 1 Pulses+Directions
mcAB WORD | 2 | T_AxisSetting2, T_HCnt A/B-phase pulses
MCAAR WORD | 3 Four times the frequency of A/B-phase
pulses
IntTimer WORD | 0 An interrupt signal is triggered by a time
interval.
IntX00 WORD| 1 The source of an interrupt signal is XO0.
IntX01 WORD | 2 The source of an interrupt signal is X1.
IntX02 WORD | 3 The source of an interrupt signal is X2.
IntX03 WORD | 4 The source of an interrupt signal is X3.
IntX04 WORD| 5 T int ¢ The source of an interrupt signal is X4.
IntX05 WORD | 6 —nterrup The source of an interrupt signal is X5.
IntX06 WORD | 7 The source of an interrupt signal is X6.
IntX07 WORD | 8 The source of an interrupt signal is X7.
IntStart0 WORD| 1 The source of an interrupt signal is StartO.
IntStop0 WORD | 2 The source of an interrupt signal is StopO.
IntStartl WORD | 3 The source of an interrupt signal is Start1.
IntStopl WORD| 4 The source of an interrupt signal is Stop1.
mcCmpAXxisl WORD | 0 The. source of a comparison is the present
position of the first axis.
. The source of a comparison is the present
meCmpAxis2 WORD | 1 T_Compare position of the second axis.
mcCmpAXis3 WORD | 2 The_ source ofa comparison is the present
position of the third axis.
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Name Type |Value| Motion control function block Description
meCmpAxisd | WORD | 3 positon of the fourth s, L
mcCmpC200 WORD | 4 The source of a comparison is the value of

C200.

mcCmpC204 WORD | 5 'g;%:ource of a comparison is the value of
mcCmpC208 WORD | 6 'g;%;ource of a comparison is the value of
mcCmpC212 WORD | 7 '(I;I;eizs.ource of a comparison is the value of
mcCmpCLRO |WORD| 0 |T_Compare The device used for a comparison is CLRO.
mcCmpCLR1 WORD | 1 The device used for a comparison is CLR1.
mcCmpYO WORD| 0 The device used for a comparison is YO.
mcCmpY1l WORD | 1 The device used for a comparison is Y1.
mcCmpY2 WORD | 2 The device used for a comparison is Y2.
mcCmpY3 WORD | 3 The device used for a comparison is Y3.
mcCmpRstC200 WORD | 4 The device used for a comparison is C200.
mcCmpRstC204 | WORD | 5 The device used for a comparison is C204.
mcCmpRstC208 | WORD | 6 The device used for a comparison is C208.
mcCmpRstC212 | WORD | 7 The device used for a comparison is C212.
mcCapAxisl WORD | 0 -(I)—Pteh Zc;ili;(;z )c:ifs f:apture is the present position
mcCapAxis2 WORD | 1 -(I;Pti Zoslgggn%f ;:)f(iig%ure is the present position
mcCapAxis3 WORD | 2 '(I)'?teh Z?Eirrije ac;:‘i ;apture is the present position
mcCapAxisa WORD | 3 '(I)'fhteh Z?‘(u)[ucr(tahoe]: )::i:pture is the present position
mcCapC200 WORD | 4 The source of capture is the value of C200.
mcCapC204 WORD | 5 The source of capture is the value of C204.
mcCapC208 WORD | 9 The source of capture is the value of C208.
mcCapC212 WORD| 7 The source of capture is the value of C212.
mcCapPGO WORD| O The source of a capture signal is PGO.
mcCapMPGBO |WORD | 1 The source of a capture signal is MPGBO.
mcCapMPGAO |WORD | 2 The source of a capture signal is MPGAO.
McCapLSNO WORD | 3 The source of a capture signal is LSNO.
McCapLSPO WORD | 4 T Capture The source of a capture signal is LSPO.
McCapDOGO0 WORD| 5 The source of a capture signal is DOGO.
mcCapStop0 WORD | 6 The source of a capture signal is Stop0.
mcCapStart0 WORD | 7 The source of a capture signal is StartO.
mcCapPG1 WORD | 8 The source of a capture signal is PG1.
mcCapMPGB1 |WORD | 9 The source of a capture signal is MPGBL1.
mcCapMPGA1 | WORD | 10 The source of a capture signal is MPGAL.
mcCapLSN1 WORD | 11 The source of a capture signal is LSN1.
mcCapLSP1 WORD | 12 The source of a capture signal is LSP1.
McCapDOG1 WORD | 13 The source of a capture signal is DOG1.
mcCapStopl WORD | 14 The source of a capture signal is Stop1.
mcCapStartl WORD | 15 The source of a capture signal is Start1.
mcXO0 WORD| O The source of a capture signal is XO.
mcX1 WORD| 1 The source of a capture signal is X1.
mcX2 WORD | 2 The source of a capture signal is X2.
mcX3 WORD| 3 The source of a capture signal is X3.
mcX4 WORD | 4 The source of a capture signal is X4.
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Name Type |Value| Motion control function block Description
mcX5 WORD | 5 The source of a capture signal is X5.
mcX6 WORD | 6 The source of a capture signal is X6.
mcX7 WORD | 7 The source of a capture signal is X7.
mcX10 WORD | 8 |T_Capture The source of a capture signal is X10.
mcX11 WORD | 9 The source of a capture signal is X11.
mcX12 WORD | 10 The source of a capture signal is X12.
mcX13 WORD | 11 The source of a capture signal is X13.

5.10 Uniaxial Motion Control Function Blocks

5.10.1 Absolute Single-speed Motion

En T _ahsiegl

A xls
Exemite
Faosition
Velocity

Ena

Done
Busy
Aborted

Error

1. Motion control function block
The motion control function block T_AbsSegl is used to start absolute single-speed motion. After
absolute single-speed motion is started, the speed of the absolute single-speed motion will increase
from the Vpas set to the velocity set. The speed of the absolute single-speed motion will not decrease
from the velocity set to the Vgias set until the present command position of the axis specified is near
the target position set. Users can set the Vbias input pin, the Vmax input pin, the Tacc input pin, and
the Tdec input pin in the motion control function block T_AxisSettingl. The number of pulses is a unit
for the Position input pin, and the number of pulses per second is a unit for the Velocity input pin. The
users can change the unit used by means of the motion control function block T_AxisSetting2.

A
Speed

TACC

TDEC

L >

Velocity

» Position

Execute )

Start position

2. Input pins/Output pins

Target pdsition

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
. . . The value of the Axis input pin is valid
AXxis Motion axis WORD DVP10PMOOM: when there is a transition in the Execute
number K1~K6 ) L )
input pin’s signal from low to high.
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Input pin
g Data . . . .
Name Function type Setting value Time when a value is valid
Motion is
started when
there is a
Execute transition in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
The value of the Position input pin is

Position Absolute DWORD K-2,147,483,648~ valid when there is a transition in the

position K2,147,483,647 Execute input pin’s signal from low to
high.
K1~ When the motion control function block

Velocity Target speed DWORD is executed, the value of the Velocity

K2,147,483,647 input pin is updated repeatedly.
Output pin
Time when there is
] Data a transition in an Time when there is a transition in an
MGt R type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to low
The execution Done output pin’s when there is a transition in the
of the motion signal when Execute input pin’s signal from high
Done control function BOOL motion is to low.
block is complete. e |f the Execute input pin is set to
complete. False when motion is complete, the
Done output pin will be set to False
in the next cycle.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
signal from low to Done output pin’s signal from low to
high when there is high.
The motion atransitioninthe | e There is a transition in the Busy
BUS control function BOOL E_xecu'_[e Input output pin’s signal from high to low
y block is being pin’s signal from when there is a transition in the Error
executed. low to high. output pin’s signal from low to high.
® There is a transition in the Busy
output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
® The execution of ® There is a transition in the Aborted
the motion control output pin’s signal from high to low
The execution function block is when there is a transition in the
of the motion interrupted by a Execute input pin’s signal from high
control function command. to low.

Aborted block is BOOL e |f the Execute input pin is set to
interrupted by a False when the execution of the
command. motion control function block is

interrupted, the Aborted output pin
will be set to False in the next cycle.
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Output pin
Time when there is
: Data a transition in an Time when there is a transition in an
Name Function S T .
type output pin’s signal output pin’s signal from high to low
from low to high
® |nput values are ® There is a transition in the Error
A incorrect. output pin’s signal from high to low
inntﬁg%roc:ﬁ)cnurs ® The axis specified when there is a transition in the
Error . BOOL is in motion before Execute input pin’s signal from high
control function .
the motion control to low.
block. . .
function block is
executed.

The number of pulses is a unit for the Position input pin, and the number of pulses per second is a unit
for the Velocity input pin. Users can change the unit used by means of the motion control function
block T_AxisSetting2.

3. Troubleshooting

Error Troubleshooting
The values of input pins in the motion control Check whether the values of the input pins are in the
function block are incorrect. ranges allowed.

Make sure that other uniaxial motion control function
The motion control function block conflicts with other | blocks are not started or the execution of other
motion control function blocks. uniaxial motion control function blocks is complete
before the motion control function block is started.

4. Example
Purposes:
@ After the first single-speed motion is complete, the second single-speed motion will be executed.
® The second single-speed motion is executed before the execution of the first single-speed motion

is complete.

The motion control function block named FIRST is set so that the first axis moves at a speed of 2,000
pulses per second, and moves for 10,000 pulses. The motion control function block named SECOND
is set so that the first axis moves at a speed of 3,000 pulses per second, and moves for 15,000

pulses.
MI1000 FIRST Donel Exmute2
— | m T_ihsSegl - | | {3}
1 xis Done -Dionel Test
Excute] —|Exemte Busy [—FBusyl I I
10000 —Position Aborted|- Ahorted]
2000 Velacity EmarFivorl
M1000 SECOND
.. — ey
— | - T_dbsSezl g
1 —dis Done -Dione2
Excute? |Exemte Brusy |- Fsy2
25000 —{Position Aborted|- Ahorted?
3000 Velacity Enar-Firor2

® After the first single-speed motion is complete, the second single-speed motion will be executed.
Steps:
(a) Set Executel to True.

(b) Wait for a transition in Done2'’s signal from low to high or a transition in Error2’s signal from
low to high.
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® The second single-speed motion is executed before the execution of the first single-speed motion
is complete.
Steps:
(a) Set Executel to True.
(b) Set Test to ON when Busyl is set to True.
(c) Wait for a transition in Done2’s signal from low to high or a transition in Error2’s signal from
low to high.
Timing diagram:

First The second motion The second motion can
b follows the first motion. notinterrupt the first motion.
1
Executel 'y
0 77 t
1
Iy
Busyl ; 7/ t
Donel 1 Yy t
0 ¥4 i
Second
1|
Test /L | N
0 I t
1|
Execute2 77
g 7/ t
Busy2 1 /[
0 7/ "t
1|
Done2 /L t
0 I
1|
Error2 //
) 0 I/ t
Motion
3000
Velocity / \
2000
'y
o 7/ t
Position °°% /
25000
10000
//
0 77 t

® After the first single-speed motion is complete, the second single-speed motion will be executed.
After the execution of the motion control function block named FIRST is complete, the motion
control function block named SECOND will be executed. The first axis moves for 25,000 pulses.

® The second single-speed motion is executed before the execution of the first single-speed motion
is complete.
When Error2 is set to True, the first axis moves for 10,000 pulses. The motion control function
block named SECOND is invalid.

5. Module which is supported
The motion control function block T_AbsSeg1l supports DVP10PMOOM.
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5.10.2 Relative Single-speed Motion

i T_Relfegl Ena
Axis Done
Exemte Busy
Distanice Ahorted
Velocity Enror

1. Motion control function block
The motion control function block T_RelSegl is used to start relative single-speed motion. After
relative single-speed motion is started, the speed of the relative single-speed motion will increase from
the Vpas set to the velocity set. The speed of the relative single-speed motion will not decrease from
the velocity set to the Vpas set until the distance for which the relative single-speed motion moves is
the distance set. Users can set the Vbias input pin, the Vmax input pin, the Tacc input pin, and the
Tdec input pin in the motion control function block T_AxisSettingl. The number of pulses is a unit for
the Distance input pin, and the number of pulses per second is a unit for the Velocity input pin. Users
can change the unit used by means of the motion control function block T_AxisSetting2.

SpeedA Tacc ! Toec

k >

Velocity
i »Position
Execute J |
Start position Target distance
2. Input pins/Output pins
Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
Motion axis The value of the Axis input pin is valid
AXis WORD K1~K6 when there is a transition in the Execute
number . L )
input pin’s signal from low to high.
Motion is
started when
there is a
Execute tran3|t|0n_ in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
The value of the Distance input pin is
. Relative K-2,147,483,648~ valid when there is a transition in the
Distance distance DWORD K2,147,483,647 Execute input pin’s signal from low to
high.
When the motion control function block
Velocity Target speed DWORD | K1~K2,147,483,647 | is executed, the value of the Velocity
input pin is updated repeatedly.
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Output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S R :
type output pin’s signal output pin’s signal from high to low
from low to high
Thereis a * There is a transition in the Done
transition in the output pin’s signal from high to low
The execution Done output pin’s when there is a transition in the
of the motion signal when Execute input pin’s signal from high
Done control function BOOL mation is to low.
block is complete. * If the Execute input pin is set to
complete. False when motion is complete, the
Done output pin will be set to False
in the next cycle.
Thereis a * There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
signal from low to Done output pin’s signal from low to
high when there is high.
The motion atransitioninthe | « There is a transition in the Busy
Bus contro_l fun_ction BOOL E_X?CUFe Input output pin’s signal from high to low
y block is being pin’s signal from when there is a transition in the Error
executed. low to high. output pin’s signal from low to high.
* There is a transition in the Busy
output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
The execution of * There is a transition in the Aborted
the motion control output pin’s signal from high to low
The execution function block is when there is a transition in the
of the motion interrupted by a Execute input pin’s signal from high
Aborted contrql function BOOL command. to low. . o
block is * |f the Execute input pin is set to
interrupted by a False when the execution of the
command. motion control function block is
interrupted, the Aborted output pin
will be set to False in the next cycle.
Input values are ¢ There is a transition in the Error
incorrect. output pin’s signal from high to low
An error occurs The axis specified when there is a transition in the
Error in the motion BOOL is in motion before Execute input pin’s signal from high
control function :
block the motion control to low.
' function block is
executed.

The number of pulses is a unit for the Distance input pin, and the number of pulses per second is a
unit for the Velocity input pin. Users can change the unit used by means of the motion control function

block T_AxisSetting2.
3. Troubleshooting

Error

Troubleshooting

block are incorrect.

The values of input pins in the motion control function

Check whether the values of the input pins are in the
ranges allowed.

motion control function blocks.

The motion control function block conflicts with other

Make sure that other uniaxial motion control function
blocks are not started or the execution of other
uniaxial motion control function blocks is complete
before the motion control function block is started.
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4. Example
Purposes:
® After the first single-speed motion is complete, the second single-speed motion will be executed.
® The second single-speed motion is executed before the execution of the first single-speed motion

is complete.

The motion control function block named FIRST is set so that the first axis moves at a speed of 2,000
pulses per second, and moves for 10,000 pulses. The motion control function block named SECOND
is set so that the first axis moves at a speed of 3,000 pulses per second, and moves for 15,000

pulses.

hI1000

1 |

mI1000

FIEST Dionel Excuted
- T FelSesl o | | { 3
1hxis Diome Dione1 Test
Exctel qExecte Busy [-Eusyl I I
10000 —qDistanee Aborted-ahartedl
2000 Velaeity Emorl-Erorl
SECOND
En T_Falfazl Eno :_____________14
14 Done -Diome
Excute2 {Exemta Busy|-Busy2
15000 —Distance Aborted- A borted?
3000 Velaeity Erorf-Erpor?

@ After the first single-speed motion is complete, the second single-speed motion will be executed.

5-158

Steps:

(a) Set Executel to True.
(b) Wait for a transition in Done2’s signal from low to high or a transition in Error2’s signal from low

to high.

The second single-speed motion is executed before the execution of the first single-speed motion

is complete.
Steps:

(a) Set Executel to True.
(b) Set Test to ON when Busyl1 is set to true.
(c) Wait for a transition in Done2’s signal from low to high or a transition in Error2’s signal from low

to high.
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Timing diagram:

First The second motion The second motion can
b follows the first motion. notinterruptthe first motion.
1
Executel /L
o 77 t
1
Iy
Busyl 0l I I t
1|
Donel Iy t
0 Iy -
Second
1|
Test /L | .
0 I t
il |
Execute2 'y
0 7/ t
Busy2 1 'y
0 7/ "t
1|
Done2 Iy t
0 //
il |
Error2 Iy
) 0 ¥ t
Motion
3000
Velocity / \
2000
Iy
0 ! t
Position ***" /
25000
10000
'y ¢
i I I

® After the first single-speed motion is complete, the second single-speed motion will be executed.
When the motion control function block named FIRST is executed, the first axis moves for 10,000
pulses. After the execution of the motion control function block named FIRST is complete, the
motion control function block named SECOND will be executed. When the motion control function
block named SECOND is executed, the first axis moves for 15,000 pulses.

® The second single-speed motion is executed before the execution of the first single-speed motion
is complete.
When Error2 is set to True, the first axis moves for 10,000 pulses. The motion control function
block named SECOND is invalid.

5. Module which is supported
The motion control function block T_RelSegl supports DVP10PMOOM.
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5.10.3 Absolute Two-speed Motion

1. Motion control function block

Fn T_AbsiegZ Eno
Al Done
Exemute Brasy
Positionl Abarted
Velocityl Error]
Position

Velocityz

The motion control function block T_AbsSeg?2 is used to start absolute two-speed motion. After
absolute two-speed motion is started, the speed of the absolute two-speed motion will increase from
the Vgias set to the V (I) set. The speed of the absolute two-speed motion will not increase/decrease
from the V (1) set to the V (II) set until the present command position of the axis specified is near the P
() set. The speed of the absolute two-speed motion will not decrease from the V (II) set to the Vgjas
set until the present command position of the axis specified is near the P (Il) set. The P (I) set must be
between the present command position of the axis specified and the P (ll) set. Users can set the
Vbias input pin, the Vmax input pin, the Tacc input pin, and the Tdec input pin in the motion control
function block T_AxisSettingl. The number of pulses is a unit for the Positionl input pin/the Position2
input pin, and the number of pulses per second is a unit for the Velocityl input pin/the Velocity2 input
pin. The users can change the unit used by means of the motion control function block
T_AxisSetting2.

Speed,

Tacc

Toec

I » Position
Execute ) Positon 1 Positon 2
2. Input pins/Output pins
Input pin
Name Function g,%t: Setting value Time when a value is valid
Motion axis The value of the Axis input pin is valid
Axis number WORD K1~K6 when there is a transition in the Execute
input pin’s signal from low to high.
Motion is
started when
there is a
Execute tran5|tlon in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
Absolute The value of the Positionl input pin is
. - K-2,147,483,648~ valid when there is a transition in the
Positionl | position of the DWORD . - o7,

. . K2,147,483,647 Execute input pin’s signal from low to
first motion high
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Input pin
8 Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Velocityl input pin is
Velocityl Targgt speeq of DWORD | K1~K2,147,483,647 valid whgn therg i’s a.transition in the
the first motion Execute input pin’s signal from low to
high.
K-2,147,483,648~
K2,147,483,647
(If the value of the
Positionl input pin is
greater than 0, the
value of the Position2
input pin must be
Absolute grtgattheé LZTSeogfiﬂléal The value of the Position2 input pin is
Position? osition of the DWORD o ; - valid whe_n therg is a_transmon in the
P ; Positionl input pin. If | £yecyte input pin's signal from low to
second motion the value of the high.
Position1 input pin is
less than or equal to
0, the value of the
Position2 input pin
must be less than or
equal to the value of
the Positionl input
pin.)
Target speed of valid when there i a transiton i the.
Velocity2 | the second DWORD | K1~K2,147,483,647 . - >
motion E.xecute input pin’s signal from low to
high.
Output pin
Time when there is
' Data a transition in an Time when there is a transition in an
NEN AL type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to low
The execution Done output pin’s when there is a transition in the
of the motion signal when Execute input pin’s signal from high
Done control function BOOL motion is to low.
block is complete. e |f the Execute input pin is set to
complete. False when motion is complete, the
Done output pin will be set to False
in the next cycle.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
signal from low to Done output pin’s signal from low to
high when there is high.
The motion atransitioninthe | e There is a transition in the Busy
BUS control function BOOL E_xecu'_[e Input output pin’s signal from high to low
y block is being pin’s signal from when there is a transition in the Error
executed. low to high. output pin’s signal from low to high.
® There is a transition in the Busy
output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
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Output pin
Time when there is
: Data a transition in an Time when there is a transition in an
Name Function S T .
type output pin’s signal output pin’s signal from high to low
from low to high
® The execution of ® There is a transition in the Aborted
the motion control output pin’s signal from high to low
The execution function block is when there is a transition in the
of the motion interrupted by a Execute input pin’s signal from high
i . low.
Aborted contro_l function BOOL command to low. . -
block is If the Execute input pin is set to
interrupted by a False when the execution of the
command. motion control function block is
interrupted, the Aborted output pin
will be set to False in the next cycle.
® Input values are There is a transition in the Error
A incorrect. output pin’s signal from high to low
innt:érgoﬁﬁjcnurs ® The axis specified when there is a transition in the
Error . BOOL is in motion before Execute input pin’s signal from high
control function :
the motion control to low.
block. . .
function block is
executed.

The number of pulses is a unit for the Positionl input pin/the Position2 input pin, and the number of
pulses per second is a unit for the Velocityl input pin/the Velocity2 input pin. Users can change the
unit used by means of the motion control function block T_AxisSetting2.

3. Troubleshooting

Error

The values of input pins in the motion control
function block are incorrect.

Troubleshooting

Check whether the values of the input pins are in the
ranges allowed.

Make sure that other uniaxial motion control function
blocks are not started or the execution of other
uniaxial motion control function blocks is complete
before the motion control function block is started.

The motion control function block conflicts with other
motion control function blocks.

4. Example
Purposes:
® The motion control function block T_AbsSeg?2 is used to start absolute two-speed motion of an
axis.

The first motion is set so that the first axis moves at a speed of 2,000 pulses per second, and moves

for 10,000 pulses. The second motion is set so that the first axis moves at a speed of 3,000 pulses per

second, and moves for 15,000 pulses.

M1000 T_AbsSeg2_Ul
| | T_AbsSes2

L En Enc

1 —{&is
Exmite—Exemte
10000 —FPositionl
2000 Velozityl
25000 —Position?
000 Veloeity2

Done-Dione
Busy|-Eusy
Aborted - iborted
Eror-Fior
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1
Execute

Busy 1 t

0

1

Done

0

MOt'On 3000 \ t

Velocity 2000 /
t

0

25000
Position
10000 /
n t

0

After the motion control function block is started, the first axis moves for 10,000 pulses at a speed of
2,000 pulses per second, and moves for 15,000 pulses at a speed of 3,000 pulses per second.

5. Module which is supported
The motion control function block T_AbsSeg2 supports DVP10PMOOM.

5.10.4 Relative Two-speed Motion

En T_Relfegl Eno
dyis Done
Exemte By
Distancel Aborted
Walooityl Ernor
Distancel

Walooityl

1. Motion control function block
The motion control function block T_RelSeg?2 is used to start relative two-speed motion. After relative
two-speed motion is started, the speed of the relative two-speed motion will increase from the Vgjas
set to the V (I) set. The speed of the relative two-speed motion will not increase/decrease from the V (1)
set to the V (lI) set until the number of pulses output is near the value of the Distancel input pin. The
speed of the relative two-speed motion will not decrease from the V (ll) set to the Vpgas set until the
number of pulses output is near the value of the Distance2 input pin. Users can set the Vbias input pin,
the Vmax input pin, the Tacc input pin, and the Tdec input pin in the motion control function block
T_AxisSettingl. The number of pulses is a unit for the Distancel input pin/the Distance2 input pin, and
the number of pulses per second is a unit for the Velocityl input pin/the Velocity2 input pin. Users can
change the unit used by means of the motion control function block T_AxisSetting2.
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Speed,

TDEC

! » Position
Execute _T Distance 1 Distance 2
2. Input pins/Output pins
Input pin
] Data ] . . .
Name Function type Setting value Time when a value is valid
Motion axis The value of the Axis input pin is valid
Axis WORD K1~K6 when there is a transition in the Execute
number . S )
input pin’s signal from low to high.
Motion is
started when
there is a
Execute transition in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
Relative The value of the Distancel input pin is
. distance for K-2,147,483,648~ valid when there is a transition in the
Distancel which the first DWORD K2,147,483,647 Execute input pin’s signal from low to
motion moves high.
The value of the Velocityl input pin is
Velocityl Targ_et spee_d of DWORD | K1~K2,147,483,647 valid Whgn therc_e |,s a_transmon in the
the first motion Execute input pin’s signal from low to
high.
K-2,147,483,648~
K2,147,483,647
(If the value of the
Distancel input pin is
. a positive value, the
;iltztr:\(/:i for _ value of the The value of the Distance2 input pin is
Distance2 | which the DWORD Distance2 input pin | | 31ig when there is a transition in the
, must be a positive | gxacyte input pin’s signal from low to
second motion value. If the value of high.
moves the Distancel input
pin is a negative
value, the value of
the Distance?2 input
pin must be a
negative value.)
The value of the Velocity2 input pin is
Target speed of ; : L
Velocity2 | the second DWORD | K1-K2,147,483,647 | Yalidwhenthere s a transition in the
; Execute input pin’s signal from low to
motion high
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Output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S R :
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to low
The execution Done output pin’s when there is a transition in the
of the motion signal when Execute input pin’s signal from high
Done control function BOOL motion is to low.
block is complete. ® |f the Execute input pin is set to
complete. False when motion is complete, the
Done output pin will be set to False
in the next cycle.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
signal from low to Done output pin’s signal from low to
high when there is high.
The motion atransitioninthe | e There is a transition in the Busy
BuS control function BOOL Execute input output pin’s signal from high to low
y block is being pin’s signal from when there is a transition in the Error
executed. low to high. output pin’s signal from low to high.
® There is a transition in the Busy
output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
® The execution of ® There is a transition in the Aborted
the motion control output pin’s signal from high to low
The execution function block is when there is a transition in the
of the motion interrupted by a Execute input pin’s signal from high
Aborted control function BOOL command. to low. . o
block is e |f the Execute input pin is set to
interrupted by a False when the execution of the
command. motion control function block is
interrupted, the Aborted output pin
will be set to False in the next cycle.
® |nput values are ® There is a transition in the Error
incorrect. output pin’s signal from high to low
An error occurs ® The axis specified when there is a transition in the
Error in the motion BOOL is in motion before Execute input pin’s signal from high
control function .
block the motion control to low.
' function block is
executed.

The number of pulses is a unit for the Distancel input pin/the Distance2 input pin, and the number of
pulses per second is a unit for the Velocityl input pin/the Velocity2 input pin. Users can change the
unit used by means of the motion control function block T_AxisSetting2.

3. Troubleshooting

Error

Troubleshooting

block are incorrect.

The values of input pins in the motion control function

Check whether the values of the input pins are in the
ranges allowed.

motion control function blocks.

The motion control function block conflicts with other

Make sure that other uniaxial motion control function
blocks are not started or the execution of other
uniaxial motion control function blocks is complete
before the motion control function block is started.
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4. Example
Purpose:
® The motion control function block T_AbsSeg?2 is used to start relative two-speed motion of an axis.

The first motion is set so that the first axis moves at a speed of 2,000 pulses per second, and moves
for 10,000 pulses. The second motion is set so that the first axis moves at a speed of 3,000 pulses per
second, and moves for 15,000 pulses.

M1000 T_EelSegZ 171
|
_I ! En T_Felfeg2 Enc
1 —dxis Dane-Dope
Excute —Execute Busy|-Eusy
10000 —Distancel Aborted- ahorted
2000 —Veloeityl Eror-Fryor
15000 —Distance?
s000—Veloeity2
Execute t
0
Busy t
0
Done
0
Motion 3000 \ t

Velocity 2000 /

0 t

_#«”/’//,///”

/ t

25000
Position

10000

o]
After the motion control function block is started, the first axis moves for 10,000 pulses at a speed of
2,000 pulses per second, and moves for 15,000 pulses at a speed of 3,000 pulses per second.
5. Module which is supported
The motion control function block T_RelSeg2 supports DVP10PMOOM.

5.10.5 Inserting Single-speed Motion

T T _Triegl Eno
s Done
Exemte By
DozEdze Aborted
Distance Ermror
Velocity

1. Motion control function block

The motion control function block T_TrSeg1 is used to insert single-speed motion. The speed of
motion increases from the Vgas set to the velocity set. After DOG'’s signal goes from low to high or
from high to low, the DVP-10PM series motion controller used will continue sending pulses. The speed
of the motion will not decrease from the velocity set to the Vgias set until the number of pulses output is
near the value of the Distance input pin. Users can set the Vbias input pin, the Vmax input pin, the
Tacc input pin, and the Tdec input pin in the motion control function block T_AxisSettingl. The number
of pulses is a unit for the Distance input pin, and the number of pulses per second is a unit for the
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Velocity input pin. The users can change the unit used by means of the motion control function block
T_AxisSetting2. If the value of the DogEdge input pin is mcRising, motion will be triggered by a
transition in DOG’s signal from low to high. If the value of the DogEdge input pin is mcFalling, motion

will be triggered by a transition in DOG'’s signal from high to low.

Speeda -

Tacc

Toec

Distance

Execute A

2. Input pins/Output pins

» Position

D% Target Distance

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
Motion axis The value of the Axis input pin is valid
Axis WORD K1~K6 when there is a transition in the Execute
number . S -
input pin’s signal from low to high.
Motion is
started when
there is a
Execute tranS|t|on in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
Translltlop In The value of the DogEdge input pin is
DOG's signal C ; : L
mcRising (True)/ valid when there is a transition in the
DogEdge | from low to BOOL . . in's sianal f |
high or from mcFalling (False) Execute input pin’s signal from low to
hi high.
igh to low
Distance for
which motion
moves after a The value of the Distance input pin is
Distance transition in DWORD K-2,147,483,648~ valid when there is a transition in the
DOG's signal K2,147,483,647 Execute input pin’s signal from low to
from low to high.
high or from
high to low
The value of the Velocity input pin is
Velocity | Targetspeed | DWORD & K1-K2,147,483,647 | Y3lldwhen there is a transition in the
Execute input pin’s signal from low to
high.
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Output pin
Time when there is
: Data atransition in an Time when there is a transition in an
Name Function R T .
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to low
The execution Done output pin’s when there is a transition in the
of the motion signal when Execute input pin’s signal from high
Done control function BOOL motion is to low.
block is complete. If the Execute input pin is set to
complete. False when motion is complete, the
Done output pin will be set to False
in the next cycle.
There is a There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
signal from low to Done output pin’s signal from low to
high when there is high.
The motion a transition in the There is a transition in the Busy
Bus control function BOOL Execute input output pin’s signal from high to low
Y block is being pin’s signal from when there is a transition in the Error
executed. low to high. output pin’s signal from low to high.
There is a transition in the Busy
output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
The execution of There is a transition in the Aborted
the motion control output pin’s signal from high to low
The execution function block is when there is a transition in the
of the motion interrupted by a Execute input pin’s signal from high
Aborted control function BOOL command. to low. _ o
block is If the Execute input pin is set to
interrupted by a False when the execution of the
command. motion control function block is
interrupted, the Aborted output pin
will be set to False in the next cycle.
Input values are There is a transition in the Error
incorrect. output pin’s signal from high to low
An error occurs The axis specified when there is a transition in the
Error in the motion BOOL is in motion before Execute input pin’s signal from high
control function .
block the motion control to low.
' function block is
executed.

The number of pulses is a unit for the Distance input pin, and the number of pulses per second is a
unit for the Velocity input pin. Users can change the unit used by means of the motion control function
block T_AxisSetting2. If the value of the DogEdge input pin is mcRising, motion will be triggered by a
transition in DOG'’s signal from low to high. If the value of the DogEdge input pin is mcFalling, motion

will be triggered by a transition in DOG’s signal from high to low.

3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion control function
block are incorrect.

Check whether the values of the input pins are in the
ranges allowed.

The motion control function block conflicts with other
motion control function blocks.

Make sure that other uniaxial motion control function
blocks are not started or the execution of other
uniaxial motion control function blocks is complete
before the motion control function block is started.
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4. Examples
Example 1:
® The motion control function block T_TrSegl is used to insert single-speed motion which is
triggered by a transition in DOG'’s signal from high to low.
The motion control function block named T_TrSegl_ Ul is set so that the first axis moves at a speed
of 3,000 pulses per second, and will move for 5,000 pulses after a transition in DOG'’s signal from high
to low. After the first axis moves for 5,000 pulses, Done will be set to True.

MI1000 T TrSegl Tl
] 1|
1 1 o T_Trhegl Fno
1—&xis Done -Tiane
Fumite—Exemte Busy-Fnisyr
meFalling—{DosEdze Aborted|— Abarted
so00—Dstance Emor-Fivor
=000—Velocity

Execute

w
—

1 :
Busy . = > t

0

Done 1|
Motion o : : >

3000
Velocity

Position
(Falling Edge Trigger)

Dog

Example2:

® The motion control function block T_TrSeg1l is used to insert single-speed motion which is
triggered by a transition in DOG'’s signal from low to high.

The motion control function block named T_TrSegl_UL1 is set so that the first axis moves at a speed

of 3,000 pulses per second, and will move for 5,000 pulses after a transition in DOG’s signhal from low

to high. After the first axis moves for 5,000 pulses, Done will be set to True.

w1000 T TrSegl Ul
1 |
1 1 En T_Trhezl Ena
1{dxis DaoneDione
ExemiteJExecute Busy-Fusy
meFising—|DeogEdze Aborted - sborted
sn00—Dastance Emor-Fivor
sn00—Velocity
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1
Execute » I
0 : H

1
Busy

v
p—

1
Done
0

Motion
3000

Velocity

5000

Position
(Falling Edge Trigger)

k J
—

Dog

v
—

5. Module which is supported
The motion control function block T_TrSeg1 supports DVP10PMOOM.

5.10.6 Inserting Two-speed Motion

o T_Triegd Ena
Azis Done
Execate Busy
Velocityl Ahaorted
DiogEdze Ermor
Distance

Velocitys

1. Motion control function block
The motion control function block T_TrSeg2 is used to insert two-speed motion. The speed of motion
increases from the Vpjas set to the V (1) set. After DOG'’s signal goes from low to high or from high to
low, the speed of the motion will increase/decrease from the V (1) set to the V (ll) set. The motion will
not stop until the number of pulses output is near the value of the Distance input pin. Users can set
the Vbias input pin, the Vmax input pin, the Tacc input pin, and the Tdec input pin in the motion control
function block T_AxisSettingl. The number of pulses is a unit for the Distance input pin, and the
number of pulses per second is a unit for the Velocityl input pin/the Velocity2 input pin. The users can
change the unit used by means of the motion control function block T_AxisSetting2. If the value of the
DogEdge input pin is mcRising, motion will be triggered by a transition in DOG’s signal from low to
high. If the value of the DogEdge input pin is mcFalling, motion will be triggered by a transition in
DOG’s signal from high to low.
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A
Speed

TACC

TDEC

» Position

ExecuteA

Target Distance

2. Input pins/Output pins
Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
Motion axis The value of the Axis input pin is valid
AXis WORD K1~K6 when there is a transition in the Execute
number . S )
input pin’s signal from low to high.
Motion is
started when
there is a
Execute tEransmon_ in the BOOL True/False -
xecute input
pin’s signal
from low to
high.
Trans’mo.n in The value of the DogEdge input pin is
DOG’s signal o ; ; LT
. mcRising (True)/ valid when there is a transition in the
DogEdge | from low to high BOOL Falli Fal Execute input pin’s signal from low to
or from high to mcFalling (False) high putp 9
low gn.
Target speed
befor'e' a. The value of the Velocityl input pin is
transition in valid when there is a transition in the
Velocityl DOG's signal DWORD K1~K2,147,483,647 . S
. Execute input pin’s signal from low to
from low to high high
or from high to gn-
low
Distance for
which motion
moves after a The value of the Distance input pin is
Distance transition in DWORD K-2,147,483,648~ valid when there is a transition in the
DOG's signal K2,147,483,647 Execute input pin’s signal from low to
from low to high high.
or from high to
low
Target speed
after a The value of the Velocity2 input pin is
transition in valid when there is a transition in the
Velocity2 DOG's signal DWORD K1~K2,147,483,647 . S
. Execute input pin’s signal from low to
from low to high high
or from high to gn-
low
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Output pin
Time when there is
: Data atransition in an Time when there is a transition in an
Name Function R T .
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to low
The execution Done output pin’s when there is a transition in the
of the motion signal when Execute input pin’s signal from high
Done control function BOOL motion is to low.
block is complete. If the Execute input pin is set to
complete. False when motion is complete, the
Done output pin will be set to False
in the next cycle.
There is a There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
signal from low to Done output pin’s signal from low to
high when there is high.
The motion a transition in the There is a transition in the Busy
Bus control function BOOL Execute input output pin’s signal from high to low
Y block is being pin’s signal from when there is a transition in the Error
executed. low to high. output pin’s signal from low to high.
There is a transition in the Busy
output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
The execution of There is a transition in the Aborted
the motion control output pin’s signal from high to low
The execution function block is when there is a transition in the
of the motion interrupted by a Execute input pin’s signal from high
Aborted control function BOOL command. to low. _ o
block is If the Execute input pin is set to
interrupted by a False when the execution of the
command. motion control function block is
interrupted, the Aborted output pin
will be set to False in the next cycle.
Input values are There is a transition in the Error
incorrect. output pin’s signal from high to low
An error occurs The axis specified when there is a transition in the
Error in the motion BOOL is in motion before Execute input pin’s signal from high
control function .
block the motion control to low.
' function block is
executed.

The number of pulses is a unit for the Distance input pin, and the number of pulses per second is a
unit for the Velocityl input pin/the Velocity2 input pin. Users can change the unit used by means of the
motion control function block T_AxisSetting2. If the value of the DogEdge input pin is mcRising,
motion will be triggered by a transition in DOG'’s signal from low to high. If the value of the DogEdge
input pin is mcFalling, motion will be triggered by a transition in DOG’s signal from high to low.

3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion control function
block are incorrect.

Check whether the values of the input pins are in the
ranges allowed.

The motion control function block conflicts with other
motion control function blocks.

Make sure that other uniaxial motion control function
blocks are not started or the execution of other
uniaxial motion control function blocks is complete
before the motion control function block is started.
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4. Example
The motion control function block T_TrSeg?2 is used to insert two-speed motion which is triggered by a
transition in DOG’s signal from low to high.
The motion control function block named T_TrSeg2_UL1 is set so that the first axis moves at a speed
of 3,000 pulses per second, and will move for 2,000 pulses at a speed of 1,000 pulses per second
after a transition in DOG'’s signal from low to high.

M1000 T_TrSegl Ul
I |
I En T_Trlegd Eno
1 —d=is Done-Tione
Eixmte {Exemte Busy-Eusy
000 —{Velocityl Lborted - iborted
meFRising—{DogEdze Eror-Eror
2000 Dstance
1000—¥elootys

Execute

Busy

Done
0

Motion

Velocity /

1000
0

Position 2000
(Rising Edge Trigger)

Dog

After the first axis moves for 2,000 pulses, Done will be set to True.
5. Module which is supported
The motion control function block T_TrSeg2 supports DVP10PMOOM.

5.10.7 JOG Motion

En T Jog Eno
A aeis Brasy
PositiveEnable Ahorted
HezativeEnahls Error]
Velooity

1. Motion control function block
The motion control function block T_Jog is used to start JOG motion. The value of the Axis input pin
indicates an axis number, and the value of the Velocity input pin indicates the speed of JOG motion. If
the PositiveEnable input pin is set to True, positive JOG motion will be started. If the NegativeEnable
input pin is set to True, negative JOG motion will be started. The number of pulses per second is a
unit for the Velocity input pin. Users can change the unit used by means of the motion control function
block T_AxisSetting2.
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Velocity
A

A
> E yy V max
V06
i TVBIAS
5 : A Y 5 Position
fe— fe—
Tacc Toec
2. Input pins/Output pins
Input pin
] Data ] . . .
Name Function type Setting value Time when a value is valid
Motion The value of the Axis input pin is valid
Axis axis WORD K1~K6 when there is a transition in the Execute
number input pin’s signal from low to high.
@ |f the PositiveEnable input pin and the
NegativeEnable input pin are set to
True simultaneously, positive JOG
motion will be enabled, and the
. NegativeEnable input pin will be reset
Enq?lmg to False.
PositiveEnable S)gs(lawe BOOL True/False @ If the PositiveEnable input pin is set to
motion True after the NegativeEnable input
pin is set to True, the NegativeEnable
input pin will be reset to False, the
negative JOG motion will stop, and
the positive JOG motion will be
enabled.
@ |f the PositiveEnable input pin and the
NegativeEnable input pin are set to
True simultaneously, positive JOG
motion will be enabled, and the
Enabling NegativeEnable input pin will be reset
NegativeEnable negative BOOL True/False to False.
JOG @ |f the NegativeEnable input pin is set
motion to True after the PositiveEnable input
pin is set to True, the PositiveEnable
input pin will be reset to False, the
positive JOG motion will stop, and the
negative JOG motion will be enabled.
Target When the motion control function plock
Velocity speed DWORD | K1~K2,147,483,647 | is executed, the value of the Velocity
input pin is updated repeatedly.
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Output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S R :
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when motion stops.
signal from low to | @ There is a transition in the Busy
high when there is output pin’s signal from high to low
The motion a transition in the when there is a transition in the Error
Busy control function | o~ PositiveEnable output pin’s signal from low to high.
block is being input pin’s signal ® There is a transition in the Busy
executed. from low to high or output pin’s signal from high to low
when there is a when there is a transition in the
transition in the Aborted output pin’s signal from low
NegativeEnable to high.
input pin’s signal
from low to high.
® The execution of ® There is a transition in the Aborted
the motion control output pin’s signal from high to low
function block is when there is a transition in the
. interrupted by a PositiveEnable input pin’s signal
The execution commgnd. from high to low OF; wf?en there is a
of the motion transition in the NegativeEnable
Aborted g?ntlr(ql function BOOL input pin’s signal from high to low.
in?ecrruls e |f the PositiveEnable input pin and
pted by a )
command. the NegatlveEnque are set to _False
when the execution of the motion
control function block is interrupted,
the Aborted output pin will be set to
False in the next cycle.
® Input values are ® There is a transition in the Error
incorrect. output pin’s signal from high to low
Antr(]error ct>pcurs e The axis specified when there is a transition in the
Error Icnont(reoln}lcjrllgtrilon BOOL is in motion before PositiveEnable input pin’s signal
the motion control from high to low or when there is a
block. function block is transition in the NegativeEnable
executed. input pin’s signal from high to low.

The number of pulses per second is a unit for the Velocity input pin. Users can change the unit used
by means of the motion control function block T_AxisSetting2.

3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
Make sure that other uniaxial motion control function
The motion control function block conflicts with other | blocks are not started or the execution of other
motion control function blocks. uniaxial motion control function blocks is complete
before the motion control function block is started.
4. Example

The motion control function block T_Jog is used to start JOG motion. Positive JOG motion is enabled

by EnableP, and negative JOG motion is enabled by EnableN.

The first axis moves at a speed of 10,000 pulses per second. If EnableP is set to 1, the first axis will
move in the positive direction. If EnableN is set to 1, the first axis will move in the negative direction.
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M1000 T Jog_Ul
| 1
1 En T Jog Eno
1{&xis Busy|-Fusy
EnahleP —{FositiveEnable Aborted- A horted
Enahlel] <HegativeEnable Emor-Fior
10000 ¥elocity
S
EnableP 1 | R
0 : : wt
EnableN 1 :
0 7t
Busy 1 R
0 7t
Motion

Velocity 10000

10000

When EnableP is set to 1, the first axis moves at a speed of 10,000 pulses per second in the positive
direction. When EnableN is set to 1, the first axis moves at a speed of 10,000 pulses per second in the
negative direction. When EnableP and EnableN are not set to 1, the first axis stops moving.

Module which is supported

The motion control function block T_Jog supports DVP10PMOOM.

5.10.8 Manual Pulse Generator Mode

o T_MP= Eno
iz Valid
Enable Busy
Feset Ahorted
FatioFuam Exror
FatioDien InputPulses

InputFreq

Motion control function block

The motion control function block T_MPG is used to enable a manual pulse generator mode. The
value of the Axis input pin indicates an axis number. The motion of the axis specified follows the
operation of a manual pulse generator. The relation between the position of the axis specified and the
input pulses generated by the manual pulse generator used is determined by the RatioNum input pin
and the RatioDen input pin. The speed at which the manual pulse generator used responds depends
on the value of the Tacc input pin and the value of the Tdec input pin. Users can set the Tacc input pin
and the Tdec input pin in the motion control function block T_AxisSetting1l.

Servodrive

@ Aphase B I I

B phase [T 1111,
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Frequency of input pulses X

= Frequency of output pulses

RatioNum
RatioDen

FP
Rl

RP i,

Servo motor

]

]
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The input terminals which can be connected to a manual pulse generator are shown below.

10+ | x11+ | xl2+ | x13+ |
[ x10- | xa1- || x12- | xas-

@ | o [ 246 | +2av| xo [ x2 | x4 | x6 |
o [sis [ xi | x3 | x5 | xz

DVP-10PM

(AC Power IN, DC Signal IN)

[ vo | vi [ v2 [ v3 [vior |viee [ vio+ | vise | viae [ vas+ | vier | vi7+ |

[ co | ct [ ca| c3 [vio- [y | vie- | vas- | via- | vis- | vie- | vir-

The terminals in the red frame are for the first axis~the sixth axis.
2. Input pins/Output pins

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
Motion axis The value of the Axis input pin is valid
Axis WORD K1~K6 when there is a transition in the Enable
number . S )
input pin’s signal from low to high.
Manual pulse
Enable generator BOOL True/False -
mode
Resetting the The value of the Reset input pin is valid
Reset manual pulse BOOL True/False when there is a transition in the Enable
generator used input pin’s signal from low to high.
Numerator of When the motion control function block
RatioNum | an electronic DWORD K0~K32,767 is executed, the value of the RatioNum
gear ratio input pin is updated repeatedly.
Denominator of When the motion control function block
RatioDen | an electronic DWORD K1~K32,767 is executed, the value of the RatioDen
gear ratio input pin is updated repeatedly.
State output pin
Time when there is
Name Eunction Data atransi_tio,n ir_l an Time whc_en’the_re is atrans_ition in an
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to low
Valid output pin’s when motion stops.
The execution signal from lowto | e There is a transition in the Valid
of the motion high Wh?” there IS output pin’s _S|gnal fro_rr_1 hlgh to low
Valid control function BOOL a transition in t_h? when there is a transition in the Error
block is E_nabllef lnpult pin’s output pin’s signal from low to high.
complete. signal from low t0 | e There s a transition in the Valid
high. output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
® The execution of ® There is a transition in the Busy
the motion control output pin’s signal from high to low
function block is when there is a transition in the
The motion interrupted by a Enable input pin’s signal from high to
control function command. low.
Busy block is being BOOL e |f the Enable input pin is set to False
executed. when the execution of the motion
control function block is interrupted,
the Aborted output pin will be set to
False in the next cycle.
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State output pin
Time when there is
: Data a transition in an Time when there is a transition in an
Name Function R T .
type output pin’s signal output pin’s signal from high to low
from low to high
The execution ® The execution of ® There is a transition in the Aborted
of the motion the motion control output pin’s signal from high to low
Aborted control function BOOL function block is when there is a transition in the
block is interrupted by a Enable input pin’s signal from high to
interrupted by a command. low.
command.
® |nput values are ® There is a transition in the Error
AR EITOr 0CCUrS incorrect. output pin’s .signal frqm high to low
i th i ® The axis specified when there is a transition in the
Error in the mo lon BOOL is in motion before Enable input pin’s signal from high to
control function ; low
block. the motlon con_trol .
function block is
executed.
Value output pin
Name Function ?yegg Output range Update
Number of
gglr?eerzted by K2 147 483.648 When thte (rjn(i';:on clontrofl Iﬁnction block
-2,147,483,648~ is executed, the value of the
InputPulses ';)hueisrganual DWORD K2,147,483,647 InputPulses output pin is updated
repeatedly.
generator
used
Frequency of
pulses
generated by When the motion control function block
InputFreq the manual DWORD | K0~K2,147,483,647 | is executed, the value of the InputFreq
pulses output pin is updated repeatedly.
generator
used
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
Make sure that other uniaxial motion control function
The motion control function block conflicts with other | blocks are not started or the execution of other
motion control function blocks. uniaxial motion control function blocks is complete
before the motion control function block is started.

4. Module which is supported

The motion control function block T_MPG supports DVP10PMOOM.
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5.10.9 Electronic Gear Motion

1. Motion control function block

En T_Gearln Eno
Axis WValid
Enable Busy
Feset Aborted
RatialMum Error
RatiaDen InputPulses

InputFreq

The value of the RatioNum input pin is the numerator of an electronic gear ratio. The value of the
RatioDen input pin is the denominator of an electronic gear ration. The Reset input pin is used to clear
the number of input pulses. The speed at which the electronic gear used responds does not depend
on the value of the Tacc input pin and the value of the Tdec input pin. The electronic gear used
operates in accordance with the source of input. The input terminals for electronic gear motion are the
same as the input terminals which can be connected to a manual pulse generator.

2. Input pins/Output pins

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
Slave axis The value of the Axis input pin is valid
AXis WORD K1~K6 when there is a transition in the Enable
number ; S )
input pin’s signal from low to high.
Enabling
Enable electronic gear BOOL True/False -
motion
Resetting the The value of the Reset input pin is valid
Reset InputPulses BOOL True/False when there is a transition in the Enable
output pin input pin’s signal from low to high.
Numerator of an When the motion control function block
RatioNum | electronic gear DWORD K-32,767~K32,767 | is executed, the value of the RatioNum
ratio input pin is updated repeatedly.
Denominator of When the motion control function block
RatioDen | an electronic DWORD K1~K32,767 is executed, the value of the RatioDen
gear ratio input pin is updated repeatedly.
State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S L .
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to low
Valid output pin’s when motion stops.
signal from low to | e There is a transition in the Valid
high Wh?” there is output pin’s signal from high to low
valid An output value BOOL a transition in the when there is a transition in the Error
is valid. Enable input pin’s output pin’s signal from low to high.
signal from lowto | e There is a transition in the Valid
high. output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
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State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S T .
type output pin’s signal output pin’s signal from high to low
from low to high
® The execution of ® There is a transition in the Busy
the motion control output pin’s signal from high to low
function block is when there is a transition in the
The motion interrupted by a Enable input pin’s signal from high to
control function command. low.
Bus . . BOOL . o
y block is being e |f the Enable input pin is set to False
executed. when the execution of the motion
control function block is interrupted,
the Aborted output pin will be set to
False in the next cycle.
The exgcutlon of The exe_cut|on of ® There is a transition in the Aborted
the motion the motion control L ;
. . . output pin’s signal from high to low
control function function block is . s
Aborted . BOOL X when there is a transition in the
block is interrupted by a . L .
) Enable input pin’s signal from high to
interrupted by a command. low.
command. '
Input values are ® There is a transition in the Error
A incorrect. output pin’s signal from high to low
inntr?ércr:o?icocnurs The axis specified when there is a transition in the
Error . BOOL is in motion before Enable input pin’s signal from high to
control function .
the motion control low.
block. . .
function block is
executed.
Value output pin
Name Function tDyapL;[Z Output range Update
When the motion control function block
InputPulses Number of DWORD K-2,147,483,648~ is executed, the value of the
P input pulses K2,147,483,647 InputPulses output pin is updated
repeatedly.
Frequency of When the motion control function block
InputFreq rreq y DWORD | KO0~K2,147,483,647 | is executed, the value of the InputFreq
input pulses S
output pin is updated repeatedly.
Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
Make sure that other uniaxial motion control function
The motion control function block conflicts with other | blocks are not started or the execution of other
motion control function blocks. uniaxial motion control function blocks is complete
before the motion control function block is started.

4. Module which is supported

The motion control function block T_Gearln supports DVP10PMOOM.
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5.10.10 Returning Home

1.

2.

En T_HomeFebun Eno
Axis Done
Exemite Busy|
Diiraction Abhorted
DogEdze Error]
HomePosition

VET

Kimod

Signal M

Distance P

Motion control function block

The motion control function block T-HomeReturn is used to start motion of returning home. The value
of the Axis input pin indicates an axis number, and the value of the Direction input pin indicates
whether the axis specified returns home in the positive direction or in the negative direction. The value
of the VRT input pin indicates the speed at which the axis specified returns home. The value of the
DogEdge input pin indicates whether motion is triggered by a transition in DOG'’s signal from low to
high or from high to low. The value of the VCR input pin indicates the speed to which the speed of the
axis specified decreases. The value of the Signal_N input pin is the number of zero pulses. The value
of the Distance_P is the number of supplementary pulses needed. After motion of returning home is
complete, the value of the HomePosition input pin will be taken as the present position of the axis
specified. Motion of returning home is shown below.

Direction in which the axis

specified returns home DO‘G
<4+

Limit switch Limit switch

LSN LSP

A Qi]/ }
Home

Position (1): Position [1] is at the right side of the home and DOG, and DOG is OFF.
Position (2)*: Position [2] is at the right side of the home, and DOG is ON.

*. Position (2) does not support the fifth axis and the sixth axis.

Input pins/Output pins

Input pin

Data

Setting value Time when a value is valid
type

Name Function

Motion axis The value of the Axis input pin is valid
Axis WORD K1~K6 when there is a transition in the Execute
number . L ;

input pin’s signal from low to high.

Motion is
started when
there is a
Execute transition in BOOL True/False -
the Execute
input pin’s
signal from
low to high.
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Input pin
: Data . . . .
Name Function type Setting value Time when a value is valid
Direction in
which the The value of the Direction input pin is
- axis mcNegative (False)/ | valid when there is a transition in the
Direction o BOOL .. : S o
specified mcPositive (True) Execute input pin’s signal from low to
returns high.
home
Transition in
DOG’s The value of the DogEdge input pin is
signal from mcFalling (False)/ valid when there is a transition in the
DogEdge low to high BOOL mcRising (True) Execute input pin’s signal from low to
or from high high.
to low
The value of the HomePosition input pin
” Home K-2,147,483,648~ | is valid when there is a transition in the
HomePosition position DWORD K2,147,483,647 Execute input pin’s signal from low to
high.
Speed at
\;V)Zg:h the The value of the VRT input pin is valid
VRT - DWORD K1~K1000000 when there is a transition in the Execute
specified ; L _
input pin’s signal from low to high.
returns
home
Speed to
\ghel(:; tgfthe The value of the VCR input pin is valid
VCR agis DWORD K1~VRT when there is a transition in the Execute
specified input pin’s signal form low to high.
decreases
The value of the Signal_N input pin is
Signal N Number of WORD KO~K32,767 valid when there is a transition in the
zero pulses Execute input pin’s signal from low to
high.
The value of the Distance_P input pin is
Number of valid when there is a transition in the
Distance P | supplementa | WORD K-32768~K32,767 . Y
Execute input pin’s signal from low to
ry pulses ;
high.
State output pin
Time when there is
: Data atransition in an Time when there is a transition in an
Name Function R S .
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to low
Th i Done output pin’s when there is a transition in the
ftehexecij_ lon signal from low to Execute input pin’s signal from high
Done gontreolr?gnlgtri]on BOOL high when motion to low.
block is of returning home | e |f the Execute input pin is set to
is complete. False when the execution of the
complete. i ) )
motion control function block is
complete, the Done output pin will be
set to False in the next cycle.
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State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S A .
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
signal from low to Done output pin’s signal from low to
high when there is high.
The motion atransitioninthe | e There is a transition in the Busy
BUS control function BOOL Execute input output pin’s signal from high to low
y block is being pin’s signal from when there is a transition in the Error
executed. low to high. output pin’s signal from low to high.
® There is a transition in the Busy
output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
® The execution of ® There is a transition in the Aborted
the motion control output pin’s signal from high to low
The execution function block is when there is a transition in the
of the motion interrupted by a Execute input pin’s signal from high
Aborted contrql function BOOL command. to low. . o
block is ® |f the Execute input pin is set to
interrupted by a False when the execution of the
command. motion control function block is
interrupted, the Aborted output pin
will be set to False in the next cycle.
® |nput values are ® There is a transition in the Error
incorrect. output pin’s signal from high to low
An error occurs e The axis specified when there is a transition in the
Error in the mot|oq BOOL is in motion before Execute input pin’s signal from high
control function :
block the motion control to low.
' function block is
executed.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
Make sure that other uniaxial motion control function
The motion control function block conflicts with other | blocks are not started or the execution of other
motion control function blocks. uniaxial motion control function blocks is complete
before the motion control function block is started.

4. Module which is supported
The motion control function block T-HomeReturn supports DVP10PMOOM.

5.10.11 Stopping Uniaxial Motion

1. Motion control function block

o T_hxisStop Ene
bls Done
Execute Busy

Error]

The motion control function block T_AxisStop is used to stop the motion of the axis specified. The
value of the Axis input pin indicates an axis number.
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2. Input pins/Output pins

Input pin
: Data q . . .
Name Function type Setting value Time when a value is valid
_ Motion axis The value of the Axis_i_npu_t pin is valid
AXis WORD K1~K6 when there is a transition in the Execute
number . S )
input pin’s signal from low to high.
Motion is
started when
there is a
Execute transmon_ in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
NETE AU type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to low
. Done output pin’s when there is a transition in the
The execution signal from low to Execute input pin’s signal from high
D of tr;e Irr;otlotr_\ BOOL high when motion to low.
one g?onclr(ois unetion of returning home | e |f the Execute input pin is set to
is complete. False when the execution of the
complete. i . :
motion control function block is
complete, the Done output pin will be
set to False in the next cycle.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
signal from low to Done output pin’s signal from low to
high when there is high.
The motion atransitioninthe | e There is a transition in the Busy
BuS control function BOOL E_X?CU'FG input output pin’s signal from high to low
y block is being pin’s signal from when there is a transition in the Error
executed. low to high. output pin’s signal from low to high.
® There is a transition in the Busy
output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
® |nput values are
AN erTor oceurs . llt]r?:rrr:c;ti.on of the ® There is.a transition in thg Error
in the motion axis specified is output pin’s .S|gnal frqm hlgh to low
Error control function BOOL ot uniaxial when there is a transition in the
block . Execute input pin’s signal from high
. motion, gear to low.
motion, or cam
motion.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
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Troubleshooting

Make sure that other uniaxial motion control function
blocks are not started or the execution of other
uniaxial motion control function blocks is complete
before the motion control function block is started.

Error

The motion control function block conflicts with other
motion control function blocks.

Example

The single-speed motion of an axis is started, and then the motion control function block T_AxisStop is
used to stop the motion.

The motion control function block named First is used to start single-speed motion. It is set so that the
first axis moves for 50,000 pulses at a speed of 10,000 per second. The motion control function block

named Second is used to stop the motion of the first axis.

MI1000 First Secomd
| | gy T_Relegl oo gy T huistop  goo
14 DoneDonel 14 Daone FDone2
Execte] {Execute Busy|-Eusyl Exemate? {Execute Busy|-Eusy2
50000 —Distance Aborted-abortedl Exrorf-Frer2
10000 elocity Ervor-Enarl
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The motion control function block named First is started. Before Done 1 is set to True, Execute2 is
used to start the motion control function block named Second.

Sequence of one
complete motion

. Second Stop can
First interrupt First motion

Executel " ] |

Busy1

Daonel

Erraord

Ahortedl
Second

Execute?

Busy2

Daone

Motion

EL ] i ]
Welocity

Puaosition

0 [ t

After the motion control function block named First is started, the first axis will move at a speed of
10,000 pulses per second. After the motion control function block named Second is started, Aborted1
will be set to True, Busyl will be set to False, and the first axis will stop moving. When the motion
control function block named Second is used to stop the motion of the first axis, no motion can be
started. If any motion is started, an error will occur.
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5. Module which is supported
The motion control function block T_AxisStop supports DVP10PMOOM.

5.10.12 Parameter Setting |

1. Motion control function block

En

Lowis

Winas
Vhias
Tace
Tdec

Exemte

T_AxisSettingl

The motion control function block T_AxisSettingl is used to set motion parameters. The value of the
AXxis input pin indicates an axis number. Users can set the maximum speed of the axis specified, the
start-up speed of the axis specified, the time it takes for the start-up speed of the axis specified to
increase to its maximum speed, and the time it takes for the maximum speed of the axis specified to
decrease to its start-up speed. The setting of the Unit input pin in the motion control function block
T_AxisSetting2 determines the unit for the Vmax input pin and the unit for the Vbias input pin.

2. Input pins/Output pins

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
Motion axis The value of the Axis input pin is valid
AXis WORD K1~K6 when there is a transition in the Execute
number . L )
input pin’s signal from low to high.
Motion is
started when
there is a
Execute transmon_ in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
Maximum The value of the Vmax input pin is valid
Vmax DWORD K1~K2,147,483,647 | when there is a transition in the Execute
speed . L i
input pin’s signal from low tot high.
The value of the Vbias input pin is valid
Vbias Start-up speed DWORD | K0~K2,147,483,647 | when there is a transition in the Execute
input pin’s signal from low to high.
Acceleration The value of the Tacc input pin is valid
Tacc . . WORD K0~K32,767 when there is a transition in the Execute
time (Unit: ms) . R .
input pin’s signal from low to high.
Deceleration The value of the Tdec input pin is valid
Tdec ; ” WORD K0~K32,767 when there is a transition in the Execute
time (Unit: ms) . L .
input pin’s signal from low to high.
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State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S R :
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to low
. Done output pin’s when there is a transition in the
The execution signal from low to Execute input pin’s signal from high
of the motion high when motion to low.

Done control function BOOL of returning home | e |f the Execute input pin is set to
block is is complete. False when the execution of the
complete. motion control function block is

complete, the Done output pin will be
set to False in the next cycle. -
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
signal from low to Done output pin’s signal from low to
high when there is high.
The motion atransitioninthe | e There is a transition in the Busy
BUS control function BOOL E.xecu'.[e Input output pin’s signal from high to low
y block is being pin’s signal from when there is a transition in the Error
executed. low to high. output pin’s signal from low to high.
® There is a transition in the Busy
output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from low
to high.
® |nput values are ® There is a transition in the Error
An error occurs . . ;
in the motion incorrect. output pin s'S|gnaI frqm h|gh to low

Error . BOOL when there is a transition in the
control function . in's sianal f hiah
block. Execute input pin’s signal from hig

to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.

4. Module which is supported
The motion control function block T_AxisSettingl supports DVP10PMOOM.

5.10.13 Parameter Setting 11

1. Motion control function block

o) T _AzxisSetting? Ena
Bels Dane
Exemite Busy
Ve Error
Catput T ype

Tt

PulseRew

DistanceReaw

The motion control function block T_AxisSetting2 is used to set motion parameters. The value of the
Axis input pin indicates an axis number. Users can set the velocity curve of the axis specified, an
output type, and a unit. The setting of a unit requires the number of pulses it takes for a motor to rotate
once and the distance for which the axis specified moves when the motor rotates once.
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There are three types of units. They are motor units, compound units, and mechanical units. The
setting of a unit requires the number of pulses it takes for a motor to rotate once (the value of the
PulseRev input pin) and the distance for which the axis specified moves when the motor rotates once
(the value of the DistanceRev input pin). The units for positions and speeds are as shown below.

Motor unit Compound unit |Mechanical unit
pulse pm pm
Position pulse mdeg mdeg
pulse 10 inches 10 inches
pulse/second | centimeter/minute | pulse/second
Speed | pulse/second |10 degrees/minute | pulse/second
pulse/second inch/minute pulse/second
2. Input pins/Output pins
Input pin
; Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input pin is valid
Axis Motion axis WORD K1~K6 when there is a_tr?n§|t|on in the
number Execute input pin’s signal from low to
high.
Motion is
started when
there is a
Execute transition in BOOL True/False -
the Execute
input pin’s
signal from low
to high.
_ The value of the Vcurve input pin is
Veure Velocity curve BOOL mcTrapezoid: False | valid whe_n there_: |,s a transition in the
mcSCurve: True Execute input pin’s signal from low to
high.
mcUD: 0 The value of the OutputType input pin
mcPD: 1 is valid when there is a transition in
OutputType | Output type WORD MCcAB: 2 the Execute input pin’s signal from
Mc4AB: 3 low to high.
mcMotor: O The value of the Unit input pin is valid
Unit Unit WORD mcMachine: 1| When there is a transition in the
Execute input pin’s signal from low to
mcComp: 2 hiah
gh.
Number of The value of the PulseRev input pin is
PulseRev pulses it takes WORD K1~K2,147,483,647 valid when there is a transition in the
for a motor to Execute input pin’s signal from low to
rotate once high.
Distance for
which the axis The value of the DistanceRev input
DistanceRev specified WORD K1~K2,147,483,647 | Pnis valid when there is a transition
moves when in the Execute input pin’s signal from
the motor used low to high.
rotates once
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State output pin
Time when there is
. Data atransition in an | Time when there is a transition in an
Name Function S A .
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to low
Th i ¢ Done output pin’s when there is a transition in the
h € exte_cu lon o signal from low to Execute input pin’s signal from
Done coitrpo? ;Sgction BOOL high when motion high to low.
block is of returning home | e f the Execute input pin is set to
comol is complete. False when the execution of the
plete. i ; :
motion control function block is
complete, the Done output pin will
be set to False in the next cycle.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
signal from low to Done output pin’s signal from low
high when there is to high.
The motion atransitioninthe | e There is a transition in the Busy
control function Execute input output pin’s signal from high to low
Busy A BOOL pin’s signal from when there is a transition in the
block is being low to high A
ow to high. Error output pin’s signal from low
executed. .
to high.
® There is a transition in the Busy
output pin’s signal from high to low
when there is a transition in the
Aborted output pin’s signal from
low to high.
. ® |nput values are ® There is a transition in the Error
An error occurs in : S ;
the motion incorrect. output pin s_S|gnaI fro_m hlgh to low
Error . BOOL when there is a transition in the
control function : S
Execute input pin’s signal from
block. ;
high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.

4. Module which is supported

The motion control function block T_AxisSetting2 supports DVP10PMOOM.

5.10.14 Reading the Present Position/Speed of an Axis

1. Motion control function block

En

Lris

Enable

T_MotionChserve Eno

Valid
Busy
Ermror
Pasition
Velocity

The motion control function block T_MotionObserve is used to read the present position/speed of an
axis. The value of the Axis input pin indicates an axis number. After the motion control function block is
started, users can read the present position of the axis specified through the Position output pin, and
the speed of the axis specified through the Velocity output pin.
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2. Input pins/Output pins

Input pin
] Data ] . . .
Name Function type Setting value Time when a value is valid
Motion axis The value of the Axis input pin is valid
Axis WORD K1~K6 when there is a transition in the Enable
number . S )
input pin’s signal from low to high.
Enable Manual pulse BOOL True/False -
generator mode
State output pin
Time when there is
. Data atransition in an Time when there is a transition in an
Name Function S S .
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to low
The execution of Valid output pin’s when there is a transition in the
the motion signal from low to Enable input pin’s signal from high to
Valid control function BOOL high Whl?n there is low.
block is atransitioninthe | e There is a transition in the Valid
complete. Enable input pin’s output pin’s signal from high to low
signal from low to when there is a transition in the Error
high. input pin’s signal from low to high.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
h i Busy output pin’s when there is a transition in the
etmlof|on . signal from low to Enable input pin’s signal from high to
Busy (t;(l)oncliois Ere]icnlon BOOL high when there is low.
executed 9 atransitioninthe | e There is a transition in the Busy
' Enable input pin’s output pin’s signal from high to low
signal from low to when there is a transition in the Error
high. output pin’s signal from low to high.
® |nput values are ® There is a transition in the Error
An error occurs . . :
in the motion incorrect. output pin s.S|gnaI frqm hlgh to low
Error . BOOL when there is a transition in the
control function : o .
Enable input pin’s signal from high to
block.
low.
Value output pin
Name Function tDyapL;[Z Output range Update
Present When the motion control function block is
. " K-2,147,483,648~ o
Position | position DWORD K2 147 483 647 executed, the value of the Position output
(Pulse unit) RS pin is updated repeatedly.
Present When the motion control function block is
Velocity | speed (Pulse | DWORD | K0~K2,147,483,647 | executed, the value of the Velocity output
unit) pin is updated repeatedly.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.

4. Module which is supported
The motion control function block T_MotionObserve supports DVP10PMOOM.
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5.10.15 State of an Axis

En T _AxisStatus Exo
Lxis Valid
Enable Busy|
ClearError Error
Mode

AxnisReady

AxisErrar

AxuEncD

1. Motion control function block
The motion control function block is T_AxisStatus is used to read and clear the present erroneous
state of an axis. The value of the Axis input pin indicates an axis number. Users can clear the present
erroneous state of the axis specified by means of the ClearError input pin. The value of the
AxisErrorID output pin indicates the present erroneous state of the axis specified.

2. Input pins/Output pins

Input pin
] Data ' . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input pin is valid
Axis Motion axis WORD K1~K6 when there is a_lt’ran_sition in the
number Enable input pin’s signal from low to
high.
Reading the
present
Enable erroneous state BOOL True/False -
of the axis
specified.
The erroneous
state of the axis
specified is
cleared when The value of the ClearError input pin
ClearError | thereis a BOOL True/False is valid when the motion control
transition in the function block is executed.
ClearError input
pin’s signal from
low to high.
State output pin
Time when there is
Name Function Data atransif[i(?n ir_] an Time whe_:n,thgre is atrans_ition in an
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to low
Valid output pin’s when there is a transition in the
signal from low to Enable input pin’s signal from high
. An output value high when there is to low.
valid s valid. BOOL atransitioninthe | e There is a transition in the Valid
Enable input pin’s output pin’s signal from high to low
signal from low to when there is a transition in the
high. Error output pin’s signal from low
to high.
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State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
NEUE ST type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
The motion signal from low to Enable input pin’s signal from high
Busy contro_l fun_ction BOOL high Wh_en there is to Iow.- -
block is being atransitioninthe | e There is a transition in the Busy
executed. Enable input pin’'s output pin’s signal from high to low
signal from low to when there is a transition in the
high. Error output pin’s signal from low
to high.
. ® Input values are ® There is a transition in the Error
,tbr\]r; enr]root:oonccurs n incorrect. output pin’s signal from high to low
Error . BOOL when there is a transition in the
control function . - .
block. Enable input pin’s signal from high
to low.
Value output pin
Name Function g?: Output range Update
When the motion control function
Mode | Mode of motion | WORD HO-H32x (1) | Plockis executed, the value of the
Mode output pin is updated
repeatedly.
When the motion control function
AxisReady Rgady fIa_g_ for the BOOL True/Ealse blqck is executed, the_value of the
axis specified AxisReady output pin is updated
repeatedly.
When the motion control function
AxisError | Axis error flag BOOL True/False blqck IS executed,.th.e value of the
AxisError output pin is updated
repeatedly.
When the motion control function
AxisErrorID | Error code WORD HO0002~HCA4FF bIO.Ck is executed, thg yalue of the
AxisErrorID output pin is updated
repeatedly.
*1: Value of the Mode output pin
Value Definition
HO Idle
H100 | Uniaxial motion is being stopped.
H101 | Absolute single-speed motion
H102 | Relative single-speed motion
H103 | Absolute two-speed motion
H104 | Relative two-speed motion
H105 | Inserting single-speed motion
H106 | Inserting two-speed motion
H107 | JOG motion
H108 | Manual pulse generator mode
H109 | Motion of returning home
H10A | Electronic gear motion
H300 | Multiaxial interpolation is being stopped.
H31x | Multiaxial absolute linear interpolation
H32x | Multiaxial relative linear interpolation
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Please refer to appendix A in chapter 9 for more information about error codes.
3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion control function
block are incorrect.

Check whether the values of the input pins are in the
ranges allowed.

4. Module which is supported
The motion control function block is T_AxisStatus supports DVP10PMOOM.

5.10.16 Setting the Present Position of an Axis

1. Motion control function block

The motion control function block T_SetPosition is used to set the present position of an axis. The
value of the Axis input pin indicates an axis number. Users can set the present position of the axis
specified by means of the Position input pin. Note: To prevent errors from occurring, please avoid
using the motion control function block to set the present position of the master axis involved in cam
motion or gear motion.

2. Input pins/Output pins

Fn T _SetPosition Fno
xcls Done
Exemite Busy
Position Ermor

Input pin
] Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input pin is valid
Axis Motion axis WORD K1~K6 when there is a_trfins_ltlon in the
number Execute input pin’s signal from low to
high.
Motion is started
when there is a
Execute tran5|t|oq in the BOOL True/False -
Execute input
pin’s signal from
low to high.
Present position The value of the Position input pin is
. P K-2,147,483,648~ valid when there is a transition in the
Position of the axis DWORD . - o,
P K2,147,483,647 Execute input pin’s signal from low to
specified hi
igh.
State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S R :
type output pin’s signal | output pin’s signal from high to low
from low to high
The execution of ® The writing of a ® There is a transition in the Done
the motion position is output pin’s signal from high to low
Done control function BOOL complete. when there is a transition in the
block is Execute input pin’s signal from
complete. high to low.

DVP-10PM Application Manual

5-193



5 Applied Instructions and Basic Usage

State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S L .
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to low
Busy output pin’s when there is a transition in the
The motion signal from low to Done output pin’s signal from low
control function high when there is to high.
BUSy block is being BOOL a transition in the ® There is a transition in the Busy
executed. Execute input output pin’s signal from high to low
pin's signal from when there is a transition in the
low to high. Error output pin’s signal from low
to high.
. ® Input values are ® There is a transition in the Error
An error occurs in . . ;
the motion incorrect. output pin s_S|gnaI fro_m hlgh to low
Error . BOOL when there is a transition in the
control function . S
Execute input pin’s signal from
block. ;
high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.

4. Module which is supported
The motion control function block T_SetPosition supports DVP10PMOOM.

5.10.17 Setting the Polarities of Input Terminals

1. Motion control function block

The motion control function block T_InputPolarity is used to set the polarities of the input terminals on
the DVP-10PM series motion controller used. Users can set the polarities of the input terminals on the

DVP-10PM series motion controller used by means of input pins.

2. Input pins/Output pins

i T_InputPolar~ o
Enahble Walid
H0_Dagl Dozl _X0
X1_P0 P=0_X1
X2 _Dogl Dogl X2
X3 _Pel Psl_E3
X4 _Dogd Dozl X4
K5 _Pgd P2 5
HE_Dogd Dogs_Ee
K7 _Pea P53 XY
H10_mpgh mpgh_X10
K11 _mpeE mpgB_X11
H12_Dogd Dogd _X12
H13_Dogh Dogh_X13

Busy

Input pin
: Data . . . .
Name Function type Setting value Time when a value is valid
Manual pulse
Enable generator BOOL True/False -
mode
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Input pin
8 Data . . . .
Name Function type Setting value Time when a value is valid
X0_Dog0 Polarity BOOL
X1 Pg0 Polarity BOOL
X2 Dogl Polarity BOOL
X3_Pgl Polarity BOOL
X4 Dog2 Polarity BOOL ) )
X5_Pg2 Polarity BOOL mcNO: Ealse When the motion control funct_lon blopk
: NC- T is executed, the values of the input pins
X6_Dog3 Polarity BOOL mcNC: True are updated repeatedly.
X7_Pg3 Polarity BOOL
X10_mpgA Polarity BOOL
X11_mpgB Polarity BOOL
X12 Dog4 Polarity BOOL
X13_Dog5 Polarity BOOL
State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S = -
type output pin’s signal output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to low
The execution Valid output pin’s when there is a transition in the
of the motion signal from low to Enable input pin’s signal from high to
Valid control function BOOL high when there is low.
block is a transition in the
complete. Enable input pin’s
signal from low to
high.
Thereis a ® There is a transition in the Busy
transition in the output pin’s signal from high to low
. Busy output pin’s when there is a transition in the
The motion s : L .
. signal from low to Enable input pin’s signal from high to
control function . X
Busy : : BOOL high when there is low.
block is being L
a transition in the
executed. . .
Enable input pin’s
signal from low to
high.
Dog0_XO0 Polarity BOOL When input pins ® \When input pins are set to True, and
Pg0_ X1 Polarity BOOL are set to True, the input terminals are ON, there are
Dogl__XZ Polarity BOOL and 'Fhe input tr_ansitions in these output pins’
Pal X3 Polarit BOOL terminals are OFF, signals from high to low.
9l 1ty there are e When input pins are set to False,
Dog2_X4 Polar!ty BOOL transitions in and the input terminals are OFF,
Pg2_X5 Polarity BOOL these output pins’ there are transitions in these output
Dog3_X6 Polarity BOOL signals from low to pins’ signals from high to low.
Pg3_X7 Polarity BOOL high. _ ) ® There are transitions in these output
mpgA_X10 Polarity BOOL X‘rlgzr;t":gulztaﬁ'sls {)ri]nS’ S_ignf:;ls frqtm hightr]o ICEJW vt\)llhen
. , ere is a transition in the Enable
mpgB_X11 Polar!ty BOOL and the input input pin’s signal from high to low.
Dog4_X12 Polarity BOOL terminals are ON,
there are
transitions in
Dog5_X13 Polarity BOOL these output pins’
signals from low to
high.
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3. Troubleshooting

Error Troubleshooting

The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.

4. Module which is supported
The motion control function block T_InputPolarity supports DVP10PMOOM.

5.11 Multiaxial Motion Control Function Blocks

5.11.1 Multiaxial Absolute Linear Interpolation

o) T_absMaovelLinear Fno
A xesiGronp Dione
Exemte Busy
Position Error
Veloeity Ahorted

1. Motion control function block
The motion control function block T_AbsMovelLinear is used to start multiaxial absolute linear
interpolation. Users can set the axes which execute interpolation by means of the AxesGroup input pin,
set the target positions of the axes specified by means of the Position input pin, and set the speed of
the axes specified by means of the Velocity input pin.

2. Input pins/Output pins

Input pin
Name Function Data type Setting value Time when a value is valid
L1_1_1_1_1
0: Not setting axes . .
Axes which n: Adding the ri” axis 1\ iel & e o
AxesGroup | execute WORDI[6] | (nis inthe range of 1 >va en there IS a transitio
; . the Execute input pin’s signal from
interpolation to 6.) ;
i low to high.
(The first cell must be
set.)
Motion is
started when
there is a
Execute transition in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
The value of the Position input pin is
. . Lo valid when there is a transition in the
Position Target positions | DWORDI6] K-2,147,483,648~ . - o
Execute input pin’s signal from low to
K2,147,483,647 high.
The value of the Velocity input pin is
Velocity Speed of DWORD K1~K2,147,483,647 valid when there Is a transition in the
interpolation Execute input pin’s signal from low to
high.
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State output pin

Time when there is
a transition in an

Time when there is a transition in an

NS A PR output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to
. Done output low when there is a transition in
The execution L i S
. pin’s signal from the Execute input pin’s signal
of the motion low to high when from high to low
Done control function BOOL gn 9 '
. the execution of
block is )
the motion
complete. .
control function
block is
complete.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to
Busy output low when there is a transition in
The motion pin’s signal from the Error output pin’s signal from
control function low to high when low to high.
Bus . ) BOOL ; . e
y block is being there_ Isa ® There is a transition in the Busy
executed. transition in the output pin’s signal from high to
Execute input low when there is a transition in
pin’s signal from the Done output pin’s signal from
low to high. low to high.
® Inputvaluesare | ® There is a transition in the Error
An error occurs . L :
. . incorrect. output pin’s signal from high to
in the motion : 2
Error . BOOL low when there is a transition in
control function i A
the Execute input pin’s signal
block. .
from high to low.
The execution ® The execution of | ® There is a transition in the
of the motion the motion Aborted output pin’s signal from
Aborted contrql function BOOL contrql function high to Iov_v when there is a
block is block is transition in the Execute input
interrupted by a interrupted by a pin’s signal from high to low.
command. command.

3. Troubleshooting

Error

Troubleshooting

block are incorrect.

The values of input pins in the motion control function

Check whether the values of the input pins are in the
ranges allowed.

motion control function blocks.

The motion control function block conflicts with other

Make sure that other uniaxial motion control function
blocks are not started or the execution of other
uniaxial motion control function blocks is complete
before the motion control function block is started.

4. Module which is supported

The motion control function block T_AbsMoveLinear supports DVP10PMOOM.

5.11.2 Multiaxial Relative Linear Interpolation

1. Motion control function block

En T_EelMovelimear Eno
& esGroup Done
Exemite Busy
Diistance Error
Velocity Aborted

The motion control function block T_RelMovelLinear is used to start multiaxial relative linear
interpolation. Users can set the axes which execute interpolation by means of the AxesGroup input pin,
set the distances for which the axes specified move by means of the Distance input pin, and set the
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speed of the axes specified by means of the Velocity input pin.
2. Input pins/Output pins

Input pin
Name Function Data type Setting value Time when a value is valid
L1_1_1_1_1
0: Not setting axes . .
. ) . "9 thx .| The value of the AxesGroup input pin
Axes which n: Adding the n™axis | is'\ajig when there is a transition in
AxesGroup | execute WORDI[6] | (nis inthe range of 1 >va en there IS a transitio
) . the Execute input pin’s signal from
interpolation t0 6.) ;
i low to high.
(The first cell must be
set.)
Motion is
started when
there is a
Execute transition in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
Distances for Lo L ihen there 1 a wransiton i the
Distance | which the axes | DWORDI6] K-2,147,483,648~ ; S
o Execute input pin’s signal from low to
specified move K2,147,483,647 high.
The value of the Velocity input pin is
Velocity Speed of DWORD K1~K2,147,483,647 valid when there Is a transition in the
interpolation Execute input pin’s signal from low to
high.
State output pin
Time when there is
Name Eunction Data type atran5|_t|9n inan  Time whc_en1the_re is a transition in an
output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to
The execution D_O?e output low when thgre is a_tr’ans_ltlon in
. pin’s signal from the Execute input pin’s signal
of the motion low to high when from high to low
Done control function BOOL gn 9 '
: the execution of
block is )
complete the motion _
' control function
block is
complete.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to
Busy output low when there is a transition in
The motion pin’s signal from the Error output pin’s signal from
control function low to high when low to high.
B g ; BOOL : . L
usy block is being therel isa ® There is a transition in the Busy
executed. transition in the output pin’s signal from high to
Execute input low when there is a transition in
pin’s signal from the Done output pin’s signal from
low to high. low to high.
® Inputvaluesare | ® There is a transition in the Error
An error occurs . . :
. . incorrect. output pin’s signal from high to
in the motion . 2
Error . BOOL low when there is a transition in
control function . S
the Execute input pin’s signal
block. )
from high to low.

5-198

DVP-10PM Application Manual




5 Applied Instructions and Basic Usage

State output pin

Time when there is
. atransition in an Time when there is a transition in an
Name Function Data type S Y :
output pin’s signal | output pin’s signal from high to low
from low to high
The execution ® The execution of | ® There is a transition in the
of the motion the motion Aborted output pin’s signal from
Aborted contrql function BOOL contrql function high to Iov_v when there is a
block is block is transition in the Execute input
interrupted by a interrupted by a pin’s signal from high to low.
command. command.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.

Make sure that other uniaxial motion control function
The motion control function block conflicts with other | blocks are not started or the execution of other
motion control function blocks. uniaxial motion control function blocks is complete
before the motion control function block is started.

4. Example
Purpose:

® The motion control function block T_AbsMoveLinear and the motion control function block
T_RelMovelLinear are used to start the absolute linear interpolation executed by the axes specified
and the relative linear interpolation executed by the axes specified.

Local Symbaols

Class.. |dentifiers Address Type... Initial Comment...
VAR Group WORD[E] [OE]
VAR Group? WORDI[E]  [0(B)]
VAR Position DWWioRDIE] [006)Y]
VAR Distance DWORDIE] [006)Y]
M1002
| oy . goupl (] |
—|M0v k2 groupl[1] |
—mov 13 soupl2] |
—omov k15000 position(d] |
—omov k3o position(1] |

—|DM0V k-15000 position[2] |

M1002

—] | [mov K4 gowp2(] |
—{mov ks goup2(l] |
—mov s goupal2] |
—{oMov k1000 distance[0] |
—omov k10000 distance[1] |

—|DMOV k-10000 distance[2] |
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M1000 T_AhsMoveLinear U1 T_RelboveLinear Ul

— iy T_sbMovelin gy 6 T_BelMovelin g
Group ] & xeGroup Done |-niz Zromp2—{AxeGroup Done 111
111 Exemte Busv 15 110—Exemte Busy 1112
position—{Fosition Aborted-pa4 distanme —Distance Aborted|-1115
10000 Velocity Emcr|-15 s0000—Velocity Emcrf-114
M1o00 T_MotionOhserve_U1 T_MotionOhserve_ 112 T_MotionOhserve_U3
— iy T MotionChm gy 6 T_MotionOham g i T_MotionChen gl ——————
1hxis Valid|-1430 adxis Validf-1140 Shxis Valid|-1150
M1000~Enable Brsy =131 M1000~{Enable Busy 141 M1000~Enable Busy =151
Erorp-m52 Erorf-n42 Ervorp-p52
Position|-10 Positionf-Da Positionf-Dig
Velocity|-D2 Velocity-Dig Velacity-D10
M1o00 T_MotionOhserve_U4 T_Motion Ohserve_ TS T_MotionOhserve_Us
— T T MotionOh~ gy o T_MotionChee o q T MotionChen g ———
4—hxis Valid|-1as0 sdxis Valid-p170 H—hxis Valid|-naz0
11000~Enable Busy|-M&1 M1000~{Enable Busy 71 M1000~Enable Busy 181
Enor|-mMez Emorf-m72 Enor|-paz
Pasition|-n) 2 Position|-D1 6 Pasition|-n20
Velocityl-Di1 4 Velocity-D1 5 Velocity |02z

Create the two identifiers Groupl and Group?2 in the local symbol table in O100. Groupl is an
array composed of 6 words. Group2 is an array composed of 6 words.

Create the two identifiers Position and Distance in the local symbol table in ©100. Position is an
array composed of 6 double words. Distance is an array composed of 6 double words.

When the program is executed, the array indicated by Groupl is set to [1, 2, 3, 0, O, 0]. The first
axis, the second axis, and the third axis are used to execute linear interpolation.

When the program is executed, the array indicated by Group2 is set to [4, 5, 6, O, 0, 0]. The fourth
axis, the fifth axis, and the sixth axis are used to execute linear interpolation.

When the program is executed, the array indicated by Position is set to [15000, 30000, -15000, 0,
0, 0]. [15000, 30000, -15000, 0, 0, 0] indicates the target positions of the absolute linear
interpolation executed by the first axis, the second axis, and the third axis.

When the program is executed, the array indicated by Distance is set to [1000, 10000, -10000, 0, 0,
0]. [1000, 10000, -10000, 0, 0, 0] indicates the distances for which the fourth axis, the fifith axis,
and the sixth axis move when the fourth axis, the fifith axis, and the sixth axis execute relative
linear interpolation.

After M1 is set to ON, the multiaxial absolute linear interpolation set will be started.

After M10 is set to ON, the multiaxial absolute linear interpolation set will be started.

Users can use the motion control function block T_MotionObserve to check whether the positions
of the axes which execute the linear interpolation set are correct.

5. Module which is supported
The motion control function block T_RelMoveLinear supports DVP10PMOOM.

5.11.3 Stopping Multiaxial Linear Interpolation

T T _Groupitop Eno
Execute Done
s Crronp Busy

Exor

1. Motion control function block

The motion control function block T_GroupStop is used to stop multiaxial linear interpolation. Users
can set the axes which execute interpolation by means of the AxesGroup input pin.
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2. Input pins/Output pins

Input pin
] Data ] : . .
Name Function type Setting value Time when a value is valid
Linear
interpolation is
stopped when
Execute there. ISa BOOL True/False -
transition in the
Execute input
pin’s signal from
low to high.
[_1_1_1_!_1
. 0: No.t setting ﬁxes. The value of the AxesGroup input pin
Axes which n: Adding the n™ axis | o'\ -1 when there is a transition i
AxesGroup | execute WORDI6] | (nis in the range of 1 IS valld when there IS a transition in
. . the Execute input pin’s signal from
interpolation to 6.) ;
_ low to high.
(The first cell must be
set.)
State output pin
Time when there is
e Ry Data atransmc’)n inan  Time Whgn’thgre is atransition in an
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Done
transition in the output pin’s signal from high to
. Done output low when there is a transition in
The execution of L . A
. pin’s signal from the Execute input pin’s signal
the motion low to high when from high to low.
Done control function BOOL gn 9 '
: the execution of
block is )
the motion
complete. .
control function
block is
complete.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to
Busy output low when there is a transition in
The motion pin’s signal from the Error output pin’s signal from
control function low to high when low to high.
Bus . ) BOOL : . L
y block is being there_ Isa ® There is a transition in the Busy
executed. transition in the output pin’s signal from high to
Execute input low when there is a transition in
pin’s signal from the Done output pin’s signal from
low to high. low to high.
. ® Inputvaluesare | ® There is a transition in the Error
An error occurs in . ST ;
the motion incorrect. output pin’s S|gnal from h!gh tq
Error . BOOL low when there is a transition in
control function . AN
the Execute input pin’s signal
block. .
from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.

4. Example
Purpose:

® The motion control function block T_AbsMoveLinear and the motion control function block
T_RelMoveLinear are used to start the absolute linear interpolation executed by the axes specified
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and the relative linear interpolation executed by the axes specified.

Local Symhols
Class... Identifiers Address Type... Initial Camment...
WAR Group WORD[E]
WAR Position CWoR D8]
M1002
— | mov Kl goupl ] |
—{mov w2 goupl(1] |
—Mov k3 soupl2] |
—Mov k4 gowplE |
—{uov s roupl[4] |
—{mov ¥ goupl[s] |
—[Dmov  kisooo position(D] |
—[omov  k3oooo position(1] |
—[pmov kom0 position(2] |
—[omov  kloooo position(3] |
—[DMOV k10000 positionf4] |
L [omMov  k1S000  position(s] |
M1000 T_AhsMoveLinear_U1 T_GroupStop_Ul
En T dbsMoveli~ oo len T _GrowStop s
Group ] AxeGroup Done-1az2 Group] HAxesGroup Done|-1111
11 {Exemte Busy 113 M10—{Exemits Busypi12
position{Position Ahorted}-p14 Error|-115
10000~ Felozity Enor}-15
M1000 T_Motion Ohserve_TT1 T_MotionOhzerve U2 T_MotionOhzerve_U3
— En T MotionObs g lgn T MotiomObse g lgn T MotionObsm g
1axis Walidl-ni=0 2-4xis Valid-ng40 F—dzxis Valid |-ni 50
M1000—Ensble Busy 131 M1000-{Ensble Busy 141 M1000-{Ensble Busy-Ms1
Eror|-n3z Enor|-n42 Error|-psz
Positionf-nin Positionf-Da Position|-Dig
Veloeityl-D2 Velocityf-Dg Welaeity D10
M1000 T_Motion Ohserve T4 T_MotionChserve_US T_MotionObserve_Ub
Gy T_MotionObs g len T MotiomDbs~ oo lgn T MotionDbs g
4—dxis Valdl-nis0 S Pttt Validl-n170 s Vahd|-nis0
M1000-Ensble Busy|-Ma1 M1000-{Ensble Busy|-M71 M1000-{Enable Busy-Ms1
Enorf-mez Enorf-n172 Error|-Maz
Posttion|-D1 2 Posttion|-T1 6 Position|-020
Velocity|-D1 4 Velocity-Di1 5 VelocityDzz

® Create the identifier Groupl in the local symbol table in O100. Groupl is an array composed of 6

words.

® Create the identifier Position in the local symbol table in O100. Position is an array composed of 6

double words.

® \When the program is executed, the array indicated by Groupl is setto [1, 2, 3, 4, 5, 6]. The first
axis, the second axis, the third axis, the fourth axis, the fifth axis, and the sixth axis are used to
execute linear interpolation.
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® When the program is executed, the array indicated by Position is set to [15000, 30000, 1000,
10000, -10000, -15000]. [15000, 30000, 1000, 10000, -10000, -15000] indicates the target
positions of the absolute linear interpolation executed by the first axis, the second axis, the third
axis, the fourth axis, the fifth axis, and the sixth axis.

® After M1 is set to ON, the multiaxial absolute linear interpolation set will be started.

® Set M10 to ON when M1 is ON. When the multiaxial absolute linear interpolation set is stopped,
the Aborted output pin the the motion control function block T_AbsMoveLinear is True, and the
Done output pin in the motion control function block T_GroupStop is True.
5. Module which is supported

The motion control function block T_GroupStop supports DVP10PMOOM.

5.12 Other Motion Control Function Blocks

5.12.1 High-speed Counter

o T_HCnt Eno
Charnmel Vahd
Enahle Busy
ExtFstEN Error
InputType CountWVahie
[nitialVahie

1. Motion control function block

The motion control function block T_HCnt is used to start a high-speed counter. The value of the
Channel input pin indicates a counter number, and the value of the InputType input pin indicates an
input pulse type. The ExtRstEN input pin is used to set an external reset switch. The value of the
InitialValue input pin is the initial value in the counter specified, and the value of the CountValue output
pin is the value in the counter specified.

The input terminals for the high-speed counters in a DVP-10PM series motion controller are shown
below.

T o | 246 | +24v| X0 X4 X6 | xdo+ 1+ Lxa2+ B xis+1 |
L N e tss Pt Exs s b og oo | o (bag B

DVP-10PM
(ACPowerIN,DC Signal IN)

[ vo [ vt | va [ va [vioe [yire [ vaoe | va3+ | vade | 15 | Y6+ | Y17+ |
[ co [ et | c2 | c3 [vio- [vu- | via [vas | via- | vis- | vie- | vi7
X0 and X1 are for high-speed counter 0; X2 and X3 are for high-speed counter 1; X4 and X5 are for

high-speed counter 2; X6 and X7 are for high-speed counter 3; X10+, X10-, X11+, and X11- are for
high-speed counter 4; X12+, X12-, X13+, and X13- are for high-speed counter 5.

2. Input pins/Output pins

Input pin
: Data . . . :
Name Function type Setting value Time when a value is valid
The value of the Channel input pin is
Channel Counter number WORD 0~5 (*1) valid When the're, is a transition in the
Enable input pin’s signal from low to
high.
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Input pin
: Data . . . .
Name Function type Setting value Time when a value is valid
The motion
control function
block is enabled
Enable When ;her.e 'S a BOOL True/False -
transition in the
Enable input pin’s
signal from low to
high.
mcUD: 0 When the motion control function
mcPD: 1 block is executed, the value of the
InputType | Input pulse type WORD MCAB: 2 InputType input pin is updated
mCc4AB: 3 repeatedly.
The value of the ExtRSstEN input pin is
ExtRSIEN External reset BOOL True/False (*2) valid when there is a transition in the
switch Enable input pin’s signal from low to
high.
The value of the InitialValue input pin
InitialValue Initial value in the DWORD KO~2.147,483,647 | 1S valid when there is a transition in
counter specified the Enable input pin’s signal from low
to high.
State output pin
Time when there is
. Data atransition in an | Time when there is a transition in an
Name Function S S .
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to
Valid output pin’s low when there is a transition in
signal from low the Enable input pin’s signal from
Valid An ogtput value BOOL to hlgh when high to low.
is valid. there is a
transition in the
Enable input
pin’s signal from
low to high.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to
Busy output low when there is a transition in
The motion pin’s signal from the Error output pin’s signal from
control function low to high when low to high.
Bus . ; BOOL : _ L
usy block is being there is a ® There is a transition in the Busy
executed. transition in the output pin’s signal from high to
Enable input low when there is a transition in
pin’s signal from the Enable input pin’s signal from
low to high. high to low.
A . ® Inputvaluesare | ® There is a transition in the Error
thn e”otT oceurs in incorrect. output pin’s signal from high to
Error € tmcl) flon i BOOL ® The source low when there is a transition in
g?onclio unction specified has the Enable input pin’s signal from
' been occupied. high to low.
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Value output pin
Name Function ?y?: Output range Time when a value is valid
value in the When the Valid output pin is set to
CountValue o DWORD K0~2,147,483,647 True, the value of the CountValue
counter specified -
output pin is updated repeatedly.
*1: Value of the Channel input pin *2: External terminals for resetting the high-speed
Value Definition counters in a DVP-10PM series motion

0 C200 controller

1 C204 Counter number | Reset terminal

2 C208 0 X10

3 c212 1 X11

4 C216 2 X12

5 C220 3 X13

4 X0
5 X1
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
The counter specified has been used. Use another counter, or stop the counter which has
been used.
4. Example
Purpose:

® The first axis sends pulses to high-speed counter 4. Users can check whether the number of
pulses output is the same as the number of pulses input. The external wiring required is shown
below.

1 Ui

AR
= BT L S
[=E ] P 22t

Y10+ is connected to X10+.
Y10- is connected to X10.-
Y11+ is connected to X11+.
Y11- is connected to X11-.

= 7THAERACR

o
ik B LE ELEER

L Bniwda 20

L= v =C==_ = | =gy =Eey = =]
Y mim

LB LE EBEER

CVF- LOF MO0M | B ab 2 Eaite

O goomOrC OO

CAC I o)
- 717 Yl
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M1000 T_AxisSetting? U2 T AhsSegl UL
— 5 T_AxisSettin g ™ T_fbsSegl  ggn
1 —{dnis Done 110 1 A nis Domne 113
1M1002—Execute Busy |11 M20—Execute Busw|-114
FALSE—Vourve Ervorf-ma2 Pos—Position Abortedl-1a5
med B—{Cutput Type VEL{Velocity Emorl-ms
O—{ Tzt
] <PulseRev
1 DistanceFew
1000 T HCni_T1 T MotionObserve 171
— T HCnt g gy T_MotionCb s
4—{Channel Validb-n125 1 —{dxis Validb-1d30
W21 —{Enable Busy|-pi24 M1000—{Enable Busy|-1i31
22— ExternalFst Emorl-1125 Emor-1i=2
med E—{InputType ConntVahie -1i0 Position|-n2
O—{lratialVabie VelocitybDd

The pulses output by the first axis are A/B-phase pulses.
After M21 is set to ON, high-speed counter 4 will be started.
The value of POS is 30,000, and the value of VEL is 10,000.
After M20 is set to ON, the absolute single-speed motion set will be started.
Compare the value in DO (the value in high-speed counter 4) with the value in D2 when M3 is ON.
5. Module which is supported
The motion control function block T_HCnt supports DVP10PMOOM.

5.12.2 High-speed Timer

En T_HTH'II EI'I.D
Channel Vahd
Enable Busy
Trizzerblode Error

TimerVahe

1. Motion control function block

The motion control function block T_HTmr is used to start a high-speed timer. The value of the
Channel input pin indicates a timer number, the value of the TriggerMode indicates a mode of
triggering the measurement of time, and the value of the TimerValue output pin the value in the timer
specified. 0.01 ps is a unit. The high-speed timer numbers available are the same as the high-speed
counter numbers available.

2. Input pins/Output pins

Input pin
g Data 3 . : .
Name Function type Setting value Time when a value is valid
The value of the Channel input pin is
Channel Timer number WORD 0~5 (1) valid when the_re, is a transition in the
Enable input pin’s signal from low to
high.
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Input pin
: Data . . . .
Name Function type Setting value Time when a value is valid
The motion
control function
block is
enabled when
Enable therel ISa BOOL True/False -
transition in the
Enable input
pin’s signal
from low to
high.
Mode of When the motion control function
. triggering the mcUp_Down: False | block is executed, the value of the
TriggerMode measurement BOOL mcUp_Up: True TriggerMode input pin is updated
of timer repeatedly.
State output pin
Time when there is
: Data atransition in an Time when there is a transition in an
Name Function S = -
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to
Valid output pin’s low when there is a transition in
signal from low the Enable input pin’s signal from
valid An ogtput value BOOL to hlgh when high to low.
is valid. there is a
transition in the
Enable input
pin’s signal from
low to high.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to
Busy output low when there is a transition in
The motion pin’s signal from the Error output pin’s signal from
control function low to high when low to high.
Bus . ; BOOL . . e
usy block is being there is a ® There is a transition in the Busy
executed. transition in the output pin’s signal from high to
Enable input low when there is a transition in
pin’s signal from the Enable input pin’s signal from
low to high. high to low.
A ® Inputvaluesare | ® There is a transition in the Error
. ntﬁrror c:pcurs incorrect. output pin’s signal from high to
Error n te ln;o 'O,? BOOL ® The source low when there is a transition in
(t:)?onclio unction specified has the Enable input pin’s signal from
' been occupied. high to low.
Value output pin
. Data . . .
Name Function type Output range Time when a value is valid
When the motion control function
block is executed, the value of the
TimeValue | Valueinthe DWORD KO~2.147,483.647 TimerValue output pin is updated
timer specified repeatedly. If there is no trigger, the
value in the timer specified will remain
unchanged.
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*1: Value of the Channel input pin

Value Definition Terminal
0 C200 X10
1 C204 X11
2 C208 X12
3 C212 X13
4 C216 X0
5 C220 X1
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
The timer specified has been used. llJJSs(;adf.:mother timer, or stop the timer which has been
4. Example
Purpose:

@ Users can use the motion control function block T_InputPolarity to simulate the state of the
terminal for a high-speed timer.

1000 T_HTmr U1 T_InpuiPolarity_U1
| | & T HTmr gy gy TlnpatPolan  goo
53 —Channel Validl-pi101 10 —Enable Valid-1113
M100—{Enable Busy-ni102 M1E0_Dogh Dogh_E0F-n114
me TP _Diar- | Triggerlode Emrorp103 M2+E1_Fel Pel _ElFmis
TimerVale |10 MEsqE2_Dogl Dogl _H2b-n1s
Ma—E3_Pel Pel _E3Fm17
M5E4_Dog2 Dog2_Hd4l-ni1s
Me—{£5_Fg2 Pg2_ESpkmie
M7qE6_Dog3 Dog3_Eal-nizo
Me—{E7_Fg3 Pg3_E7n121
MAE10_mpeh mpgh_E10-p122
M104E1]l_mpgh mpgE_E111-n123
M11—E12_Dogd Dogd_E12F-p124
M12—E13_Dogs Dogh_X13F-m25
Busy |26

After MO is set to ON, the motion control function block T_InputPolarity will be started.
After M100 is set to ON, high-speed timer 3 will be started.

Set M12 to ON.

Set M12 to OFF.

The value of the TimerValue input pin indicates the time it takes for M12 to be turned from ON to
OFF. If the value of the TimerValue input pin is multiplied by 0.01, the product gotten will be the
number of microseconds.
5. Module which is supported

The motion control function block T_HTmr supports DVP10PMOOM.
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5.12.3 Setting High-speed Comparison

o) T_Compare Fn
Zhanmnel Wahd
Enahble Busy
Sorce Error
CmpMode

ChatputDevice

Chatpathlode

CmpWahe

1. Motion control function block
The motion control function block T_Compare is used to start high-speed comparison. The value of
the Channel input pin indicates a comparator number, the value of the Source input pin indicates a
source, the value of the CmpMode input pin indicates a comparison condition, and the value of the
OutputDevice indicates an output device.

2. Input pins/Output pins

Input pin
Name Function Data type Setting value Time when a value is valid
The value of the Channel input pin is
Channel Comparator WORD 0~7 valid when the_re’ is a transition in the
number Enable input pin’s signal from low to
high.
The motion
control function
block is
enabled when
Enable there_ ISa BOOL True/False -
transition in the
Enable input
pin’s signal
from low to
high.
mcCmpAxisl: 0
mcCmpAxis2: 1
mcCmpAXis3: 2 | The value of the Source input pin is
mcCmpAxis4: 3 valid when there is a transition in the
Source Source WORD mcCmpC200: 4 Enable input pin’s signal from low to
mcCmpC204: 5 | high.
mcCmpC208: 6
mcCmpC212: 7
1= The value of the CmpMode input pin is
CmpMode Compgnson WORD 2:> valid When there’ is gtransmon in the
condition Enable input pin’s signal from low to
3:< high.
mcCmpYO0: 0
mcCmpY1l: 1
mcCmpY2: 2 The value of the OutputDevice input
. . mcCmpY3: 3 pin is valid when there is a transition in
OutputDevice | Output device WORD mcCmpRstC200: 4 | the Enable input pin’s signal from low
mcCmpRstC204: 5 | to high.
mcCmpRstC208: 6
mcCmpRstC212: 7
The value of the OutputMode input pin
mcCmpSet: True | is valid when there is a transition in the
OutputMode | Output mode BOOL mcCmpRst: False | Enable input pin’s signal from low to
high.
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Input pin
Name Function Data type Setting value Time when a value is valid
Value with Thg value of the QmpVaIu.e.inpgt pin is
: K-2,147,483,647~ | valid when there is a transition in the
CmpValue | which a source DWORD ble inbut bivs sianal from low to
is compared K2,147,483,647 E_na e input pin’s signa W
high.
State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S T .
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to
Valid output pin’s low when there is a transition in
signal from low the Enable input pin’s signal from
Valid An output value BOOL to high when high to low.
is valid. there is a
transition in the
Enable input
pin’s signal from
low to high.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to
Busy output low when there is a transition in
The motion pin’s signal from the Error output pin’s signal from
control function low to high when low to high.
Busy block is being BOOL there is a ® There is a transition in the Busy
executed. transition in the output pin’s signal from high to
Enable input low when there is a transition in
pin’s signal from the Enable input pin’s signal from
low to high. high to low.
® Inputvaluesare | ® There is a transition in the Error
An error occurs incorrect. output pin’s signal from high to
Error in the motion BOOL ® The source low when there is a transition in

control function
block.

specified has
been occupied.

the Enable input pin’s signal from
high to low.

Please note that the number of high-speed comparators plus the number of high-speed capturers is 8
at most.

€ Source

B mcCmpAxisl:
mcCmpAXis2:
mcCmpAXxis3:
mcCmpAXxis4:
mcCmpC200:
mcCmpC204:
mcCmpC204:
mcCmpC204:

4 Output device

5-210

mcCmpYO: YO
mcCmpY1: Y1
mcCmpY2: Y2
mcCmpY3: Y3
mcCmpRstC200: Resetting C200
mcCmpRstC204: Resetting C204
mcCmpRstC208: Resetting C208

Present position of the first axis
Present position of the second axis
Present position of the third axis
Present position of the fourth axis
Present value in C200
Present value in C204
Present value in C208
Present value in C212
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B mcCmpRstC212: Resetting C212
€ Output mode
B The device specified is YO, Y1, Y2, or Y3.
McCmpSet: Enabling the output device specified
McCmpRst: Diabling the output device specified
B The device specified is C200, C204, C208, or C212.
McCmpSet: The value in the counter specified is cleared.
McCmpRst: The counter specified counts.
3. Troubleshooting

Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
The comparator specified has been used. Use another comparator.

4. Module which is supported
The motion control function block T_Compare supports DVP10PMOOM.

5.12.4 Resetting High-speed Comparison

o) T _CinpEstCht Fn
Enable Walid
CLEY0 Cmp¥0
CLE¥1 Cmp¥1
CLEYZ Cmp¥2
CLEY3 Cmp¥3

CLEC200Est CapC200
CLEC204Est CmpC204
CLEC202Est CmpC208
CLEC212Est CmpC212

Busy

1. Motion control function block

The motion control function block T_CmpRstOut is used to reset high-speed comparison. CLRYO,
CLRY1, CLRY2, CLRY3, CLRC200Rst, CLRC204Rst, CLRC208Rst, and CLRC212Rst determine the
output devices which will be reset. The values of the output pins indicate whether the output devices
YO, Y1, Y2, Y3, C200, C204, C208, and C212 are enabled or disabled.

2. Input pins/Output pins

Input pin

Name Function ?yagg Setting value Time when a value is valid

The motion
control function
block is
enabled when
Enable there_ ISa BOOL True/False -
transition in the
Enable input
pin’s signal
from low to
high.
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Input pin
g Data . . . .
Name Function type Setting value Time when a value is valid
CLRYO
CLRY1
CLRY2 Resetting the
CLRY3 $%tp$tld$\élc$g When the motion control function
CLRC200Rst czbo 1020'4 ' BOOL True/False block is executed, the values of these
CLRC204Rst | 208 and input pins are updated repeatedly.
CLRC208Rst | C212
CLRC212Rst
State output pin
Time when there is
. Data atransition in an | Time when there is a transition in an
Name Function S T ;
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to
Valid output pin’s low when there is a transition in
signal from low the Enable input pin’s signal from
Valid An output value BOOL to h|gh when high to low.
is valid. there is a
transition in the
Enable input
pin’s signal from
low to high.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to
Busy output low when there is a transition in
The motion pin’s signal from the Error output pin’s signal from
control function low to high when low to high.
Busy block is being BOOL therel i$ a ® There is a transition in the Busy
executed. transition in the output pin’s signal from high to
Enable input low when there is a transition in
pin’s signal from the Enable input pin’s signal from
low to high. high to low.
A ® Inputvaluesare | ® There is a transition in the Error
n i:ror oci_curs incorrect. output pin’s signal from high to
Error In t el ][no |§)_n BOOL ® The source low when there is a transition in
con rt())lo::]l?c 1on specified has the Enable input pin’s signal from
' been occupied. high to low.
Value output pin
Name Function tDﬁ)t: Output range Time when a value is valid
CmpYO ® When the Valid output pin is set
CmpY1 to True, the values of these
CmpY?2 States of the output pins are updated
p output devices repeatedly.
CmpY3 Y0, Y1, ¥2, Y3, BOOL True/False
CmpC200 C200, C204,
CmpC204 C208, and
CmpC208 c212
CmpC212
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3. Troubleshooting

Error

Troubleshooting

Check whether the values of the input pins are in the

The values of input pins in the motion control function
block are incorrect.

ranges allowed.

4. Example

Purpose:

® Two high-speed comparators are set. When the conditions set are met, users can check whether

%#rﬂm TeRET
T o e (O
"B Dafwde CETE
"Il::jl:ln':'n-u: Lo
DVPIOPMOOM | "B, ign b, O el
IS | ]
x| . C} )
. !

the output devices specified are set/reset. The external wiring required is shown below.

Y10z are connected to X10+.
Y11+ are connected to X11+.
C2 is connected to 24G.
Y2 is connected to XO.

S/S is connected to +24V.
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M1000 T_HCnt_Ul T_RelSegl_T1 T_AxisSetiing?_T12
T_HCnt g lgn  T_Relfegl gy Gn  TAuisSettine g
0~Charnel Validl-p1s5 1dxis Donel-1141 14xis Dione |-1150
M353{Enakle Busy -1 56 M40 {Exemte Busyl-n42 M 100z |Exemte Busy|-151
54— Extemalkst Emorfp157 100000 —Distance Aborted-n143 FaLSE— Vourve Emorf-pis52
medsE—InputType CountWVale Do 10000 Velocity Error|-1044 med E-{Chatpat Type
Ol nitialVabie 0~ Unit
1 {PulseFarv
1{DistanceRav
w1000 T_Coempare_Ul T_Compare_UZ
IEn T_Compare End
B2 1 {Chanmel Busyl-M11
Bl M 10—{Enable Errorf-1112
4Source
1-{Cmphlode
MCCMPC2~—{OutputDevice
TEIE—{Cntpathlods
50000 Cmp Vahe S000CrmpVahe
31
—44 RST Mzd
11000 T_CmpBRstOut_T11
M1000—{Enable Valid-p2g
M20-CLETD Cmp Y0127
M21-CLEY1 Cmp Y128
Ma2z—{CLEY2 Cmp¥2pi00
M25-CLEY3 Cmp V30030
M24—|CLEC200Rst CmpC200}1431
M25-CLEC204Fst CmpC204 1132
M3~ CLEC205Rst CmpC208 134
M37CLEC212Rst CmpC 212135
Busy |33
31
_H\I SET 24

® |f the program is executed, the pulses output by the first axis will be A/B-phase pulses, the motion
control function block T_CmpRstOut will be started, and the states of output devices will be read.

® After M53 is set to ON, a high-speed counter will be started.

® After M1 is set to ON, high-speed comparator O will be started.

Setting high-speed comparator O: If the number of pulses output by the first axis is greater than or
equal to 50,000, Y2 will be set to ON.

® After M10 is set to ON, high-speed comparator 1 will be started.

Setting high-speed comparator 1: If the value in C200 is equal to 5,000, the value in C200 will be
cleared to O.

® After M40 is set to ON, the first axis will move for 100,000 pulses.

® |[f the value in C200 is equal to 5,000, and M31 is ON, the comparison condition set for high-speed
comparator 1 is met, and the value in C200 is cleared to 0. The value in C200 will be cleared to O
next time the value in C200 becomes 5,000. If M31 is not reset, high-speed comparator 1 will not
act next time the comparison condition set for high-speed comparator 1 is met.

@ If the number of pulses output by the first axis is 100,000, the comparison condition set for
high-speed comparator 0 is met, and Y2 is set to ON. When Y2 is set to ON, the users can check
whether X0 is ON.

® [f X0 is ON, the comparison condition set for high-speed comparator 0 is met. The users can turn
X0 OFF by means of M22.
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5. Module which is supported
The motion control function block T_CmpRstOut supports DVP10PMOOM.

5.12.5 Setting High-speed Capture

En T_Captare Eno
Channel Walid
Enahble Busy
Sonre Error
TrigzerDevice CapVahie
InitialVahie

1. Motion control function block
The motion control function block T_Capture is used to start high-speed capture. The value of the
Channel input pin indicates a capturer number. The value of the Source input pin indicates a source,
the value of the TriggerDevice input pin indicates the device which triggers the capture of a value, the

value of the InitialValue input pin is an initial value, and the value of the CapValue output pin is the

value captured.

2. Input pins/Output pins

Input pin
; Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Channel input pin is
Capturer N valid when there is a transition in the
Channel number WORD 0~7 Enable input pin’s signal from low to
high.
The motion
control
function block
is enabled
Enable when thgre 1S BOOL True/False -
a transition in
the Enable
input pin’s
signal from
low to high.
mcCapAxisl: 0
mcCapAxis2: 1
mcCapAXxis3: 2 The value of the Source input pin is
mcCapAxis4: 3 valid when there is a transition in the
Source Source WORD mcCapC200: 4 Enable input pin’s signal from low to
mcCapC204: 5 high.
mcCapC208: 6
mcCapC212: 7
mcXO0 (0): X0
mcX1 (1): X1
mcX2 (2): X2
mcX3 (3): X3
Device which mcX4 (4): X4 The value of the TriggerDevice input
. : triggers the mcX5 (5): X5 pin is valid when there is a transition
TriggerDevice capture of a WORD mcX6 (6): X6 in the Enable input pin’s signal from
value mcX7 (7): X7 low to high.
mcX10 (8): X10
mcX11 (9): X11
mcX12 (10): X12
mcX13 (11): X13
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Input pin
' Data . . . .
Name Function type Setting value Time when a value is valid
The value of the InitialValue input pin
. . K-2,147,483,648~ | is valid when there is a transition in
InitialValue Initial value DWORD K2.147.483,647 the Enable input pin’s signal from low
to high.
State output pin
Time when there is
Name Function Data atranS|_t|c3n inan | Time whc_en7the_re is a transition in an
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to
Valid output pin’s low when there is a transition in
signal from low the Enable input pin’s signal from
Valid An output BOOL to hlgh when high to low.
value is valid. there is a
transition in the
Enable input
pin’s signal from
low to high.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to
Th i Busy output low when there is a transition in
et mlo 1on pin’s signal from the Error output pin’s signal from
BUS ?L(I)ITCL(Z)H block BOOL low to high when low to high.
y is being thereisa ® There is a transition in the Busy
executed transition in the output pin’s signal from high to
' Enable input low when there is a transition in
pin’s signal from the Enable input pin’s signal from
low to high. high to low.
An error ® Inputvaluesare | ® There is a transition in the Error
occurs in the incorrect. output pin’s signal from high to
Error motion BOOL ® The source low when th_ere is _a:tl’an_SItIOI’] in
control specified has the Enable input pin’s signal from
function been occupied. high to low.
block.
Value output pin
' Data . . .
Name Function type Output range Time when a value is valid
When the motion control function
block is executed, the value of the
Value which K-2,147,483,648~ CapValue output pin is updated
Capvalue is captured DWORD K2,147,483,647 repeatedly. If there is no trigger, the
value captured will remain
unchanged.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
The capturer specified has been used. Use another capturer.

4. Example
Purpose:

® Two high-speed capturers are used. If external terminals are turned ON, the present position of
the first axis and the present value in C200 will be captured. The motion control function block
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T_InputPolarity is used to set the polarity of the external terminal which triggers the capture of the
present position of the first axis, and the polarity of the external terminal which triggers the capture
of the present value in C200. The external wiring required is shown below.

Ir
- 155 ) e 1 )
A
o= T L B
[mEl Fo o
manf s - TR AT
o mm
SRR i ux meme Y10+ are connected to X10x.
= S B
== o b ol
=" 7 G900 Tood Y11+ are connected to X11+.
el e LB LN Hi e B B
DVP 10PMO0M 0 g P. 2h'Ee
Lo [=C=]al s | fiufn]  Ju]
M1000 T_HCnt_U1 T_Jog_U2 T_AxisSetting?_UZ
I T - -
— ™ THCnt gy ™ T Joz = en | Twistattine g
O~ Channel Valid-p1s5 1axis Busy-nd2 1—dxis Donef-nis0
153—Enable Buswl-1i56 M40 {FositiveEnahle Aborted 1043 11002 Exemte Busy-1I51
M54 —Externalkst Ewcrf-1157 141 JHezativeEnable Ervor|-1i44 FALSEVourve Eworf-p1s52
med FE—Input Type Connt Value 1o 10000 Welocity medF—Catpuat Type
0—{ImitialVahe 0~ Umit
1 qPulsefer
1{DistanceRav
1000 T_Capiure_1T1 T_Capiure_112 T_MotionOhzerve_U1
I T -
_| En T_Caphire Eng En T_Captare o En T_MotionTh~ Eng
0—Channel Validb-p12 1 {Chanmel Valid-nf11 1-dxis Validb-n130
11 ~{Enahle Busy |13 110-Enstle Busyna1z M 1000—Enahle Busy|-I031
O—{Souree Ewor|-114 48 onree Erver|l-113 Eworf-p132
0 TrggerDevice CapVahe|-[0 s TriggerDevice CapWVahe|-T110 Posittionf-12
100—{TrutialVabae 0 —InitialVabae Velocity|-Dd
11000 T_InpuiPolarity_T1
—] Gy T_lnputPola oo
M 1000 Enakle Vabd-p113
1101 Z0_Dogd Dogl_ZE0[ni114
M102-Z1_Fel Pel_ELfm115
M1054E2_Dogl Dogl _E2-M118
M104—-%3_Pel Pgl 311117
M105-Z4_Dogd Dog2_E4l-M1lz
M108—{£5_Pe2 Pgd_E51M119
M107-{€6_Dogd Dog3_X6[-m120
M108-Z7_Fg3 Pei_E7m121
M109-Z10_mpzh mpgh_T10H-1122
M110+Z11_mpeB mpgB_X11-M123
M1114E12_Dogd Dogd_E12}-11124
M1124E15_Dogs Dogs_E153-M125
Eusv-ni128

® The pulses output by the first axis are A/B-phase pulses. After the motion control function block
T_MotionObserve is enabled, the present position of the first axis and the present speed of the
first axis will be read.

® After M53 is set to ON, a high-speed counter will be started.
® After M1 is set to ON, high-speed capturer 0 will be started.

Setting high-speed capturer O: If X0 is turned ON, the present position of the first axis will be
captured.
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® After M10 is set to ON, high-speed capturer 1 will be started.
Setting high-speed capturer 1: If X10 is turned ON, the present value in C200 will be captured.
® After M40 is set to ON, the positive JOG motion of the first axis will be started.

® [f M101 is turned ON, X0 will become a normally-closed contact, there will be a transition in X0's
signal from low to high, and the value in DO will change.

® [f M109 is turned ON, X10 will become a normally-closed contact, there will be a transition in X10's
signal from low to high, and the value in D10 will change.

5. Module which is supported
The motion control function block T_Capture supports DVP10PMOOM.

5.12.6 High-speed Masking

En T _CapMask Eno
Enahle Busy
Masl:Vahe Ervor

1. Motion control function block
Value captured presently

Counting dowen Counting up

- P
- -

Fange masked Fange masked

The value in this range can not be captured.

The motion control function block T_CapMask is used to start high-speed masking. The MaskValue
input pin determines the range which will be masked. After high-speed masking is started, if the
relative difference between the value captured this time and the value captured last time is in the
range which can be masked, the signal which triggers the capture of the value this time will be
disregarded.

2. Input pins/Output pins

Input pin
: Data . . . .
Name Function type Setting value Time when a value is valid
The motion
control function
block is enabled
when there is a
Enable transition in the BOOL True/False -
Enable input pin’s
signal from low to
high.
When the motion control function
Maskvalue | Range which is DWORD KO~2,147,483.647 block is executed, the value of the
masked MaskValue input pin is updated
repeatedly.
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State output pin
Time when there is
. Data a transition in an Time when there is a transition in an
Name Function S A .
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to
Busy output low when there is a transition in
The motion pin’s signal from the Error output pin’s signal from
control function low to high when low to high.
Bus - . BOOL . . e
y block is being there is a ® There is a transition in the Busy
executed. transition in the output pin’s signal from high to
Enable input low when there is a transition in
pin’s signal from the Enable input pin’s signal from
low to high. high to low.
AN error oceurs in ® _Input values are | ® There is a transition in the Error
. incorrect. output pin’s signal from high to
the motion : 2
Error . BOOL ® The source low when there is a transition in
control function o . R
block. specified has the Enable input pin’s signal from
been occupied. high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
4. Example
® Purpose

A high-speed capturer and the motion control function block T_CapMask are used. If the present
position of the first axis is in the range (the value of the CapValue output pintthe value of the
MaskValue input pin) which is masked, it will not be captured after an external device is set to ON.

M1000 T_SetPozition_TT1 T_MotionOhserve_UL T_CapMask Ul
— i TsetPasitin g Gq  T_MotionObe g Gq T CapMak gl
1 s Done 1121 1H{dxis Walidlpa30 M 10—Enable Busy|-M11
M20—{Execute Busyl-1M22 M1000-{Ensble Busy|-M31 D10 MaskVahe Ermorf-M12
Dz0—{Position Ervorf-n123 Emorf-ni3z
Position|-12
Veloeityl-D4
M1000 T_Capiure_1T1 T_InpuiPolarity_1T1
_| li o T_Captire End JE“ T_InputPola~ Eng
0~{Chanmel Walidl-p12 L1000~{Enahle Walidb11113
M1 —{Enshle Busy M3 M101+%0_Dog Do _E0H1114
-{Sonrce Error|-114 M10z—E1_Pg0 PO _Elb1115
0T riggerDevice CapVahe |10 M1034£2_Dogl Dogl _E2Fm116
D12 {InitialVahie M104HE3_Pel Pel _E3FM117
M105-Z4_Dog2 Dog2_Zal-Ml1e
M106-{£5_Ped Pg2 XM
M107%6_Dogs DeogB_XaM120
M10-Z7_Pg3 Pgd_X7HM121
M107-E10_mpgd mpgh X10-M122
M110-Z11_mpeE mpgE_E11M125
M1114%12_Dogd Dogd_X121-1124
M112HZ13_Dags Dagh_X13M125
Busy-ni126

® After the program is executed, the present position of the first axis and the present speed of the
first axis will be read.

® After the value in D20 is set to 0, and M20 is turned ON, the first axis will output O pulses.
® Set the value in D12 to 100. After M1 is turned ON, high-speed capturer O will be started.

Setting high-speed capturer 0: If X0 is turned ON, the present position of the first axis will be
captured.

® Set the value in D10 to 500. After M10 is turned ON, the high-speed masking specified will be
started.

® After M101 is set to ON, there will be a transition in X0’s signal from low to high, and the value of
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5.12.7 Setting an Interrupt

the CapValue output pin will still be 100.

After the value in D20 is set to 500, and M20 is turned ON. The first axis will output 500 pulses.
After M101 is set to ON, there will be a transition in X0’s signal from low to high, and the value of

the CapValue output pin will still be 100.

After the value in D20 is set to 600, and M20 is turned ON. The first axis will output 600 pulses.

After M101 is set to ON, there will be a transition in X0's signal from low to high, and the value of
the CapValue output pin will become 600.

5. Module which is supported
The motion control function block T_CapMask supports DVP10PMOOM.

1. Motion control function block

The motion control function block T_Interrupt is used to set the trigger for an interrupt subroutine. The
value of the IntSCR input pin indicates the trigger for an interrupt subroutine. If the interrupt set is a
time interrupt, the value of the TimePeriod input pin indicates the cycle of the interrupt.

2. Input pins/Output pins

Fu T _Interrpt
IntSre

Enahle

TimePerad

Ena

Talid
Busy

Error

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
IntTimer: O
IntX00: 1
IntX01: 2 _ o
INtX02: 3 The value of the IntSrc input pin is
IntSrc _Settlng an WORD INtX03: 4 valid When the_re’ is a transition in the
interrupt Enable input pin’s signal from low to
IntX05: 6
IntX06: 7
IntX07: 8
The motion
control function
block is enabled
Enable when Fher.e IS a BOOL True/False -
transition in the
Enable input pin’s
signal from low to
high.
Cycle of a time
interrupt When the motion control function
TimePeriod | (YNt ms? WORD K1~K65.535 block is executed, the value of the
(Not applicable to TimePeriod input pin is updated
terminal repeatedly.
interrupts)
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State output pin
Time when there is
. Data atransition in an Time when there is a transition in an
Name Function R R :
type output pin’s signal | output pin’s signal from high to low
from low to high
® Thereisa ® There is a transition in the Valid
transition in the output pin’s signal from high to
_ An Interrupt is \{alid output pin’s low when there is a transition in
Valid BOOL signal from low the Enable input pin’s signal from
enabled. : X
to high when an high to low.
interrupt is
enabled.
® Thereisa ® There is a transition in the Busy
transition in the output pin’s signal from high to
Busy output low when there is a transition in
The motion pin’s signal from the Error output pin’s signal from
control function low to high when low to high.
Busy block is being BOOL there is a ® There is a transition in the Busy
executed. transition in the output pin’s signal from high to
Enable input low when there is a transition in
pin’s signal from the Enable input pin’s signal from
low to high. high to low.
. ® Inputvaluesare | ® There is a transition in the Error
An error occurs in incorrect. output pin’s signal from high to
Error the motion . BOOL ® The source low when there is a transition in
(t:)(l)onctlic.)l function specified ha_s the Enable input pin’s signal from
been occupied. high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion control function | Check whether the values of the input pins are in the
block are incorrect. ranges allowed.
4. Example
Purpose:

® Atime interrupt and an external interrupt are used. Users can use the motion control function block
T_InputPolarity to simulate the state of an external terminal.

KI100a
| | e DooDl |
KI1aaa
| | e Doonl |
M1000 T_InpuiPolarity_Ul T_Interrupt_Ul T_Interrupt_112
_| li En T_InputFola~ Enn IEn T_Interrapt Ena En T_Intermpt Enn

0 —Enable Vahdl-1115 O—{Intsze Vahdl-1151 1 HIntSre Vahdl-1154

M1 -E0_Dogh Dol _E01114 MI0—{Enshle Busyl-152 W30 Enable Busyl-1135

M2HEL_Pel Pl X115 a000— TimePeriad Ermor-pM35 0 TimePenad Emorf-M36
M3HEZ_Dogl Dogl _X2M16
Ma-HE3_Pel Pel X317
MsEd_Dog2 Dog2 4115
Me—{£5_Fe2 Pgd_Z5fm1e
M7HEe_Dogs Dogd_ &0
ME{Z7_Fe3 Pg3 X721
MY {Z10_mpgd mpgh_T10-122
M10-EL]_mpeE mpgB_X111-M23
WM11E£12_Dogd Dogd 1211124
W12-E13_Dogs Dogh_X131n25
Busyl-n126

® After MO is set to ON, the motion control function block T_InputPolarity will be started.
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® After M30 is set to ON, the time interrupt 10 and the external interrupt 11 will be started.

® After the time interrupt 10 is started, it will be executed every three seconds, and the value in
D9000 will increase by one every three seconds.

® After the external interrupt 11 is started, the users can simulate the state of X0 by setting M1. If M1
is turned from OFF to ON, the value in D9001 will increase by one.

5. Module which is supported
The motion control function block T_Interrupt supports DVP10PMOOM.
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6 Multiaxial Interpolation

6.1 Introduction of Multiaxial Interpolation

DVP-10PM series motion controllers support multiaxial interpolation. Users can execute linear

interpolation by means of the instruction TO.

6.2 Description of TO

A DVP-10PM series motion controller can start and stop linear interpolation by means of the instruction

TO. The use of TO to set linear interpolation is described below.
B CR#2: Starting interpolation

X0
F——— 7O K253 K2 S N
v v v v
Module CR Initial Quantity
number number device of data
® Data
Device Setting
S, Sq Axes specified
S.5, Si3 Speed of interpolation
S.4, Sis Poistion of the X-axis
S.6, Si7 Poistion of the Y-axis
S.s, Sig Poistion of the Z-axis
S.10, S+11 | Poistion of the A-axis
S.12, S413 | Poistion of the B-axis
S.14, S+15 | Poistion of the C-axis
® The device (S, S.;) is described below.
Bit 31:12 11:10 9:8 7:6 5:4 3:2 1:0
mfélk?er uNsZE:I C-axis B-axis A-axis Z-axis Y-axis X-axis
® Evey axis is controlled by two bits in (S, S.y).
Value Definition
0 Not participating in interpolation
1 Participating in interpolation
2 Not used
3 Not used
B CR#3: Stopping interpolation
X0
F— 70 K253 K3 S N
¥ v v !
Module CR Initial Quantity
number number device of data
® Data
Device Setting
S, S.1 | Axes specified
® The device (S, S.,) is described below.
Bit 31:12 11:10 9:8 7:6 5:4 3:2 1.0
nlf\r;“t?er u':gj C-axis B-axis A-axis Z-axis Y-axis X-axis
® FEvey axis is controlled by two bits in (S, S.y).
Value Definition
0 Not participating in interpolation
1 Stopping linear interpolation
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6 Multiaxial Interpolation

Value Definition
2 Not used
3 Not used

B Users can set the parameters of the axes participating in linear interpolation by means of D1816,
D1896, D1976, D2056, D2136, and D2216..

Bit# Parameter of the axis Bit# Parameter of the axis
0 Unit (Note 1) 8 Direction in whi.ch the axis returns home (Note 3)
1 9 Mode of returning home (Note 3)
2 Ratio (Note 2) 10 M.ode.of trigger.ing the return to home (Note 3)
3 11 Direction in which the motor rotates (Note 3)
4 12 Relative/Absolute coordinates (Note 3)
Output type(Note 2) Mode of triggering the calculation of the target
2 = position (Note 3)
6* PWM mode (Note 3) 14 Curve (Note 3)
7 15
Note 1:
bl b0 Unit Motor unit | Compound unit Mechanical unit
0 0 Motor unit pulse um
0 1 Mechanical unit Position | pulse mdeg
1 0 Compound unit pulse 10% inches . .
1 1 pulse/second centimeter/minute
Speed pulse/second 10 degrees/minute
pulse/second inch/minute
Note 2:
b3 b2 Ratio b5 b4 Description
0 0 100 0 0 Positive-going pulse+Negative-going pulse
0 1 101 0 1 Pulse+Direction
1 0 102 1 0 .
1 1 103 1 1 A/B-phase pulse (two phases and two inputs)
Note 3:
Bit# Description
Bit 6=1: Enabling a PWM mode
(1) If positive JOG motion is started, YO~Y3 will execute PWM.
6 (2) If single-speed motion is started, YO~Y3 will send single-phase pulses.
(3) Pulse width: D1838, D1918, D1998, and D2078
(4) Output period: D1842, D1922, D2002, and D2082
Bit 8=0: The value indicating the present command position of the axis decreases
8 progressively.
Bit 8=1: The value indicating the present command position of the axis increases
progressively.
9 Bit 9=0: Normal mode ; bit 9=1: Overwrite mode
Bit 10=0: The return to home is triggered by a transition in DOG’s signal from high to
10 . low. o . .
Bit 10=1: The return to home is triggered by a transition in DOG’s signal from low to
high.
Bit 11=0: When the motor rotates clockwise, the value indicating the present command
position of the axis increases.
11 . . o
Bit 11=1: When the motor rotates clockwise, the value indicating the present command
position of the axis decreases.
12 Bit 12=0: Absolute coordinates
Bit 12=1: Relative coordinates
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6 Multiaxial Interpolation

Bit# Description

Bit 13=0: The calculation of the target position of the axis is triggered by a transition in
DOG’s signal from low to high.

Bit 13=1: The calculation of the target position of the axis is triggered by a transition in
13 o )
DOG's signal from high to low.

(The setting of bit 13 is applicable to the insertion of single-speed motion, and the
insertion of two-speed motion.)

14 Bit 14=0: Trapezoid curve
Bit 14=1: S curve

Users can use M1792, M1872, M2032, M2112, M2192, and M2272 to judge whether the axes complete
the execution of linear interpolation..
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4 CANopen Communication Card

7.1 Introduction of DVP-FPMC: CANopen Communication Card

DVP-FPMC is a CANopen communication card for a DVP-10PM series motion controller to conduct
data exchange. The functions of DVP-FPMC are as follows.

It conforms to the CANopen standard protocol DS301 v4.02.

€ It supports an NMT protocol.

€ It supports an SDO protocol.

€ It supports the CANopen standard protocol DS402 v2.0. Four motion axes at most are supported.
L 4

7.

*

Motion axes support a profile position mode.

2 Specifications

® CANopen connector

Item Specifications
Transmission method CAN
Electrical isolation 500 v DC
Type Removable connector (5.08 mm)
Transmission cable 2 communication cables, 1 shielded cable, and 1 ground
® Ethernet connector
Item Specifications
Transmission method Ethernet
Electrical isolation 500 vV DC
Type Removable connector (5.08 mm)
Transmission cable 2 communication cables, 1 shielded cable, and 1 ground
® Communication
Item Specifications
Protocol type PDO, SDO, SYNC (synchronous object), EMCY (emergency object), NMT,
Heartbeat
Serial transmission speed 500 kbps, 1 Mbps (bits per second)
Product code 254
Equipment type 0 (Non-profile)
Company ID 477 (Delta Electronics, Inc.)
® Electrical specifications
Item Specifications
Supply voltage 24V DC (-15-20%) . . L
(A DVP-10PM series motion controller supplies power through its internal bus.)
oo 11w
Insulation voltage 500 V
Weight Approximately 66 g
® Environmental specifications
Item Specifications

ESD (IEC 61131-2, IEC 61000-4-2): 8 kV air discharge, 4 kV contact discharge

EFT (IEC 61131-2, IEC 61000-4-4): Power line: 2 kV; Digital I1/0: 1 kV; Analog &
Noise immunity Communication I/O: 1 kV

Damped-Oscillatory Wave: Power line: 1 kV; Digital 1/0: 1 kV
RS (IEC 61131-2, IEC 61000-4-3): 80 MHz~1000 MHz, 1.4 GHz~2.0GHz, 10V/m

Operation: 0°C ~ 55°C (Temperature), 50~95% (Humidity) , pollution degree 2

Operation/Storage Storage: -25°C~70°C (Temperature), 5~95% (Humidity)

Vibration/Shock International standards IEC 61131-2, IEC 68-2-6 (TEST Fc)/IEC 61131-2 & IEC
resistance 68-2-27 (TEST Ea)

Standard IEC 61131-2

DVP-10PM Application Manual

7-1



4 CANopen Communication Card

7.3 Product Profile and Installation

Product profile:

®© ©
Jl o o @® CANopen connector
@ & ® Ethernet connector

® CANopen indicator

@_
@—% ﬂ? ®_@M d @ Ethernet indicator

(® Communication connector

Installing DVP-FPMC on a DVP-10PM series motion controller, and connecting it to a communication
cable:

lEthernet

7.4 Parameters for Control Registers

® Normal mode: Common parameters
CR

Data

Function Attribute Length
number type
#001 Firmware version of DVP-FPMC R Word 1
#052 CANopen synchronous packet sending setting R/W Word 1
#053 CANopen node ID setting R/W Word 1
#054 | CANopen transmission speed setting R/W Word 1
#055 CANopen SDO/NMT timeout R/W Word 1
#056 DVP-FPMC error status R/W Word 1
#059 Network IP address and port setting for DVP-FPMC R/W Word 3
#062 Ethernet connection command and status R/W Word 1
#063 IP address and port setting for an Ethernet master R/W Word 3
#064 Length of data to be transmitted through Ethernet R/W Word 1
#065 Data to be transmitted through Ethernet R/W Word 512
#066 Length of data to be received through Ethernet R Word 1
#067 Data to be received through Ethernet R Word 512
#070 Node ID of an SDO server R/W Word 1
#071 SDO access command and status R/W Word 1
#072 SDO OD index R/W Word 1
#073 SDO OD transmission/reception register 1 R/W Word 512
#074 | SDO OD transmission/reception register 2 R/W Word 512
#075 SDO OD transmission/reception register 3 R/W Word 512
#076 SDO OD transmission/reception register 4 R/W Word 512
#080 NMT command R/W Word 1
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® A2 mode: Four-axis parameters

CR

Function Attribute Data type Length
number

#010 CANopen bus scan R/W Word 1
#020 CANopen bus communication status R Word 1
#040 Error status of a server R Word 1
#050 CANopen bus control command R/W Word 1
#090 Data written into a DVP-FPMC QBuffer R/W Word 32
#091 Address of the data written into a DVP-FPMC QBuffer R/W Word 32
#092 Data read from a DVP-FPMC QBuffer R/W Word 32
#093 Address of the data read from a DVP-FPMC QBuffer R/W Word 32
#n00 Node ID R Word 1
#n01 Manufacturer 1D R Word 1
#n02
#O3 | product ID R Word 1
#n04
#n0S Firmware version R Word 1
#n06
#n07

Product type R Word 1
#n08 uetye
#n09 CANopen node communication status R Word 1
#n10 Emergency error code R Word 1
#nll Manufacturer’s error code R Word 1
#nl2
#n20 Servo drive status R Word 1
#n21 Present motion mode of a servo drive R Word 1
#n22 Servo drive position R Word 1
#n23
#n40 Node control command R/W Word 1
#n50 SDO access command and status R/W Word 1
#n51 SDO OD (object dictionary) index R/W Word 1
#n52 SDO transmission/reception register 1 R/W Word 512
#n53 SDO transmission/reception register 2 R/W Word 512
#n54 SDO transmission/reception register 3 R/W Word 512
#n55 SDO transmission/reception register 4 R/W Word 512
#n60 Servo drive control R/W Word 1
#n61 Motion mode selection R/W Word 1
#n70 . i .
#271 Target position of a profile position mode R/W Word 1
#n72 . .
73 Target speed of a profile position mode R/W Word 1
#n74 L i .
475 Acceleration time of a profile position mode (ms) R/W Word 1
#Nn76 . . . o
77 Deceleration time of a profile position mode (ms) R/W Word 1
#n78 Profile position settings R/W Word 1
#n80 Homing method R/W Word 1
#n81

H ff R Wi 1
482 ome offset /W ord
#n83 .
#284 Homing speed R/W Word 1
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nu?nlfner Function Attribute Data type Length
#n85 i i ition i
e S[())egds iztnglhlch motion homes after a transition in a RIW Word 1
#n87 Homing acceleration time R/W Word 1
#n88
#n89 Enabling a homing mode R/W Word 1
z:gg Target position of an interpolation mode R/W Word 1
#n92 Enabling an interpolation mode R/W Word 1
® CANopen common mode
nu(r:n%er Function Attribute Data type Length
#500 CANopen mode switch R/W Word 1
#504 Enabling a heartbeat protocol R/W Word 1
#505 Execution status of a heartbeat protocol R Word 1
#506 Heartbeat statuses R Word 1
® Object dictionary parameters
CR number Function Attribute Data type Length
#H'1006 Synchronization cycle setting R/W DWord 1
#H'1017 DVP-FPMC heartbeat cycle setting R/W Word 1
#H'1400~#H'143F | Parameter settings for a RPDO R/W Word 3
#H'1600~#H'163F | Parameter settings for RPDO data mapping R/W DWord 4
#H'1800~#H'183F | Parameter settings for a TPDO R/W Word 3
#H'1A00~#H'1A3F | Parameter settings for TPDO data mapping R/W Dword 4
#H'2000~#H'207F | PDO data registers R/W Word 4

7.5 Descriptions of Control Registers

® Normal mode: Common parameters
CR#001: Firmware version of DVP-FPMC
[Description]

The firmware version of DVP-FPMC is displayed in a hex value, e.g. H'8161 indicates that the data of
issuing the firmware of DVP-FPMC is “Afternoon, August 16”.

CR#052: CANopen synchronous packet sending setting
[Description]
The control register has two functions.

* The low byte of CR052 sets up a CANopen synchronous function. If the value of the low byte is 1,
DVP-FPMC will send out a synchronous packet. If the value is 0, the function will be disabled.

* The high byte of CR052 sets up a synchronous cycle. Setting valuex5=Value in D1040. If the value
of the high byte is greater than 0, the synchronization between the DVP-10PM series motion
controller used and DVP-FPMC will be enabled.

Bit Bit [15:8] Bit [7:0]
Value Synchronous cycle Enabling the sending of a synchronous packet

CR#053: CANopen node ID setting
[Description]
The control register is used to set a CANopen node ID. A CANopen node ID is in the range of 5 to 127.
Default value: 127
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CR#054: CANopen transmission speed setting
[Description]
The control register is used to set a CANopen transmission speed. The setting status is indicated by bit

15. If bit 15 is 1, the setting is in progress. If bit 15 is 0, the setting is completed. For example, if the
CANopen transmission speed required is 1000 kb/s, users can write K1000 into CR#054.

Bit Bit [15] Bit [14:0]
Setting (S)e(t;g% Slteatt:j 1000: CANopen speed=1000 kb/s
value ) P 500: CANopen speed=500 kb/s
1: In progress

CR#055: CANopen SDO/NMT timeout
[Description]
The control register is used to set a CANopen SDO/NMT timeout.
Unit: Millisecond
Default value: 1000

CR#056: DVP-FPMC error status
[Description]
The control register is used to display the error status of DVP-FPMC. Please refer to the table below for
more information.
Error status Value Resolution
CANopen connection error C1 Check the CANopen nodes of the present slaves.

Check the connection between the communication
module and Ethernet.

Ethernet connection error El

CR#059: Network IP address and port setting for DVP-FPMC

[Description]

The control register is used to set an IP address and a port number for DVP-FPMC.

Data length: 3 words

Default IP address: 192.168.0.100

Port number: 1024

Please refer to the example below. (IP address: 192.168.0.100; Port number: 1024)

Word 0 Word 1 Word 2
H-byte L-byte H-byte L-byte
192 168 0 100

1024

CR#062: Ethernet connection command and status
[Description]
The control register is used to set an Ethernet connection command, and obtain a connection status.
e H’'0: Disconnected
e H’30: Connected
e H'10: Sending a connection command
e H’20: Sending a disconnection command
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CR#063: IP address and port setting for an Ethernet master

[Description]

The control register is used to set an IP address and a port number for an Ethernet master.

Data length: 3 words

Please refer to the table below for more information.

Word 0 Word 1 Word 2
H-byte L-byte H-byte L-byte
192 168 0 100

1024

CR#064~CR#67: Length of data to be transmitted/received through Ethernet/Data to be
transmitted/received through Ethernet

[Description]
The control register is used to set the data to be accessed through Ethernet. The maximum capacity is
1024 bytes.

e Sending data: After users write a data length data into CR#064, and data into CR#65, DVP-FPMC
will automatically clear values in the two control registers to 0.

e Receiving data: Users read the contents of CR#066 first, and then read the data in CR#067.

CR#070: Node ID of an SDO server
[Description]
The control register is used to set the node ID of an SDO server. Anode ID is in the range of 1 to 127.

CR#071: SDO access command and status

[Description]
The control register is used to set an SDO access command, and obtain a status. Please refer to the table
below for more information.

Bit Bit [15:8] Bit [7:4] Bit [3] Bit [2:0]
Command:
0: Completed
Data length (Unit: Byte) 1: Writing (including a check)
Setting | Subindex of a target OD | Range: 1~8 Error 2: Reading (including a check)
value | index If users want to write data, they | flag 3: Writing (not including a
have to specify a data length. check)
4: Reading (not including a
check)

Example: SDO data transmission
1. Specify the OD index of an SDO server (CR#070) in CR#072.
2. Set the data to be transmitted in CR#073~CR#076.

3. Refer to the table above. Specify a subindex in bit 15~bit 8 in CR#071, and an SDO access
command.

@

—} OD index
/J Subindex Data ‘4‘-@
@ ‘ Subindex Data ‘
‘ Subindex Data ‘
‘ Subindex H Data ‘
‘ Subindex Data ‘
‘ Subindex Data ‘
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CR#072: SDO OD index
[Description]
The control register is used to specify a target OD index.
Range: H'0000~H'FFFF.

CR#073~CR#76: SDO OD transmission/reception register 1~SDO OD transmission/reception register
4

[Description]

The data to be accessed through an SDO protocol is stored in the four control registers. The maximum
capacity is 1024 bytes. If an error occurs during SDO data transmission, an error code will be stored in
CR#073 and CR#074. If CR#073~CR#076 are used at a time, CR#073 functions as the LSB and CR#076
functions as the MSB.

CR#080: NMT command

[Description]
If DVP-FPMC is a master, an NMT command can be used to change a network status. Please refer to the
table below for more information.

Bit Bit [15:8] Bit [7:0]
Network management command
1: Enabling node communication
2: Disabling node communication Node ID of a slave
128: Switch an operation mode
129: Resetting node communication

® Parameters for an A2 mode
An A2 mode is one of the applications of DVP-FPMC specifically for Delta ASDA-A2 series servo
drives. In an A2 mode, CANopen node ID 1~CANopen ID 4 are for ASDA-A2 series servo drives,
and CR#100~CR#499 correspond to servo parameters. CR#100~CR#199 are control registers for
node ID 1, CR#200~CR#299 are control registers for node ID 2, CR#300~CR#399 are control
registers for node ID 3, CR#400~CR#499 are control registers for node ID 4. n in a control register
number represents the digit in the hundreds place of the control register number. It is in the range of
1 to 4. Control registers for ASDA-A2 application are applicable only in an A2 mode.

Setting
value

CR#010: CANopen bus scan

[Description]

The control register is used to scan CANopen node ID 1~CANopen node ID 4. Bit 0~bit 3 in CR#010
correspond to node 1~node 4. If a bitis 1, its corresponding node will be scanned, and the contents of the
control register will be cleared automatically. Please refer to the table below for more information.

Bit Bit [15:4] Bit [3] Bit [2] Bit [1] Bit [0]
Node Reserved Node 4 Node 3 Node 2 Node 1
number
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CR#020: CANopen bus communication status
[Description]
Two consecutive bits in the control register are used to display a node communication status.
00: Disconnected
01: Connected

11: Ready
Please refer to the table below for more information.
Bit Bit [15:8] Bit [7:6] Bit [5:4] Bit [3:2] Bit [1:0]
Node Reserved Node 4 Node 3 Node 2 Node 1
number

CR#040: Error status of a server

[Description]
The control register is used to display the error status of a servo drive. Bit O~bit 3 in CR#010 correspond

to node 1~node 4. If an error occurs, its corresponding bit will be 1. If an error reset command is executed,
the contents of the register will be cleared automatically. Please refer to the table below for more
information.

Bit Bit [15:4] Bit [3] Bit [2] Bit [1] Bit [0]
Node Reserved Node 4 Node 3 Node 2 Node 1
number

CR#050: CANopen bus control command

[Description]

The control register is used to send bus control commands to the nodes connected successfully in a
CANopen network. If the value in the control register is 1, the servos which have been connected are ON.
If the value in the control registers is 128, the servos which have been connected are OFF. If the value in
the control register is 129, the errors which appear are cleared. After the setting of the control register is
completed, the contents of the register will be cleared automatically. Please refer to the table below for
more information.

Bit Bit [15:8] Bit [7:0]
1: All servos are ON.
Value Reserved 128: All servos are OFF.
129: All errors are cleared.
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CR#090~CR#093: Data written into/read from a DVP-FPMC QBuffer/Address of the data written
into/read from a DVP-FPMC QBuffer

[Description]

A QBuffer is designed for accessing several inconsecutive control registers by means of executing
TO/FROM once. PLC scan time can be reduced by decreasing the number of times TO/FROM is
executed. QBuffer access operation is described below.

For example, after the inconsecutive control register numbers CR#170, CR#171, CR#280, CR#289, and
CR#376 are written into the QBuffer address CR#91, DVP-FPMC will connect the data in CR#170,
CR#171, CR#280, CR#289, and CR#376 with CR#90 automatically. Users only need to access CR#90,
and the data in CR#170, CR#171, CR#280, CR#289, and CR#376 can be modified.

Registers ina DVP-10PM

series motion controller CR#90 QBuffer data CR#91 QBuffer address

1 Data A 1 170 CR#170 Data A
2 Data B 2 171 \kr CR#171 Data B
3 Data C 3 280

4 Data D 4 289 @ CR#280 | DataC

Data E

> > 376 <> | crezes | Dpatap
6 6

32 32 @ CR#376 Data E

CR#n00: Node ID
[Description]
The control register is used to display the node ID of a servo drive in a CANopen network.
Node ID=1: CR#100=1
Node ID=2: CR#200=2
Node ID=3: CR#300=3
Node ID=4: CR#400=4

CR#n01~CR#n02: Manufacturer 1D
[Description]
The control registers are used to display the manufacturer ID of an ASDA-A2 series servo drive.
Data type: Double word

CR#n03~CR#n04: Product ID
[Description]
The control registers are used to display the product ID of an ASDA-A2 series servo drive.
Data type: Double word

CR#n05~CR#n06: Firmware version
[Description]
The control registers are used to display the firmware version of an ASDA-A2 series servo drive.
Data type: Double word
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CR#n07~CR#n08: Product type
[Description]
The control registers are used to display the product type of an ASDA-A2 servo drive.
Data type: Double word

CR#n09: CANopen node communication status

[Description]
The control register is used to display a node communication status in a CANopen network. Please refer
to the table below for more information.

Status Value
Disconnected H'1
Connected H'2
Operation mode H'5
Error H'6
Reset H'7

CR#n10: Emergency error code

[Description]
The control register is used to display an error code defined by a CANopen protocol when an error occurs
in a certain node.

CR#n11~CR#n12: Manufacturer’s error code

[Description]

The control registers are used to display an error code defined by a manufacturer when an error occurs in
an ASDA-A2 series servo drive. Please refer to Delta ASDA-A2 User Manual for more information about
error codes.

CR#n?20: Servo drive status

[Description]
The value in the control register indicates the present status of an ASDA-A2 series servo drive. Please
refer to the table below for more information.

Status word

X |OM|OM|OM| X |TR|RM| X |[WR| X QS| X |FT|SO| X |RS

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

® RS: The servo drive is ready. After the initialization of the servo drive is completed, the bit will be 1.
e SO: The servo drive is ON. The bit will be 1 if the servo drive is ON.
e FT:Itis an error flag. If an error occurs in the servo drive, the bit will be 1.
e QS: Ifthe bitis 1, the servo drive can be stopped urgently.
e WR: Itis a warning flag. If the servo drive sends a warning message, the bit will be 1.
e RM: If the bitis 1, remote monitoring can be executed.
e TR: If the execution of a motion command is completed, the bit will be 1.
e OM [14:12]: The bits indicate the statuses of motion modes. Please see the table below for more
information.
Profile position mode Homing mode Interpolation mode
OM A target position has A homing mode is being An interpolation mode is
[12] been set successfully. executed. being executed.
y g
OM [13] Following error Homing error X
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Profile position mode Homing mode Interpolation mode
OM [14] X X Enabling synchronization

CR#n21: Present motion mode of a servo drive

[Description]
The control register is used to display the present motion mode of a servo drive.
Value Motion mode
0x01 Profile position mode
0x06 Homing mode
0x07 Interpolation mode

CR#n22~CR#n23: Servo drive position
[Description]
The control registers are used to display the present position of a servo drive.
Data type: Double word

CR#n40: Node control command

[Description]

The control register is used to send a node control command to the node connected. If the value in the
control register is 1, the servo which has been connected is ON. If the value in the control registers is 128,
the servo which has been connected is OFF. If the value in the control register is 129, the error which
appears is cleared. Please refer to the table below for more information.

Bit Bit [15:8] Bit [7:0]
1: The servo which has been connected is ON.
Value Reserved 128: The servo drive which has been connected is OFF.
129: The error which appears is cleared.
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CR#n50: SDO access command and status

[Description]

The control register is used to set an SDO access command, and obtain a status. Please refer to the table

below for more information.

Bit Bit [15:8] Bit [7:4] Bit [3] Bit [2:0]

Command:
0: Completed

Data length (Unit: Byte) 1: Writing (including a check)

Setting | Subindex of a target OD | Range: 1~8 Error 2: Reading (including a check)
value | index If users want to write data, they | flag 3: Writing (not including a

have to specify a data length. check)

4: Reading (not including a
check)

Example: SDO data transmission

1. Specify the OD index of an SDO server in CR#n51.
2. Set the data to be transmitted in CR#n52~CR#n55.
3. Refer to the table above. Specify a subindex in bit 15~bit 8 in CR#n50, and an SDO access

command.

——P | OD index
Subindex Datd
@/ Subindex Data
Subindex Data
Subindex Data
Subindex Data
Subindex Data

CR#n51: SDO OD (object dictionary) index

[Description]

The control register is used to specify the OD index of a node.

Range: H'0000~H'FFFF.

CR#n52~CR#n55: SDO transmission/reception register 1~SDO transmission/reception register 4

[Description]

The data to be accessed through an SDO protocol is stored in the four control registers. The maximum
capacity is 1024 bytes. If an error occurs during SDO data transmission, an error code will be stored in
CR#n52 and CR#n53. If CR#n52~CR#n55 are used at a time, CR#n52 functions as the LSB and CR#n55

functions as the MSB.

7-12
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CR#n60: Servo drive control
[Description]

The control register is used to send a control command to an ASDA-A2 series servo drive. Please refer to
the table below for more information.

Controlword

X X | X | X | X | X|X|X|FR/OMOMOMEO| X | X | X

Bt 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

e EO: The servo drive is enabled. The servo drive will be ON if the bit is 1.

e FR: The error occurs in the servo is cleared. The servo drive will clear the error which appears if the
bitis 1.

e OM: Itis used to control the function of motion modes. Please refer to the table below for more

information.
Profile position mode Homing mode Interpolation mode
OM [4] Setting a new target position Enabling a homing mode X
A target position is allowed to
OM 3] be changed during motion. X X
OM [6] Absolute/Relative positioning X X

Note: “X” indicates “Reserved”.

CR#n61: Motion mode selection
[Description]

The control register is used to set the motion mode of a servo drive. Please refer to the table below for
more information.

Setting value Motion mode
0x01 Profile position mode
0x06 Homing mode
0x07 Interpolation mode

CR#n70~CR#n71: Target position of a profile position mode
[Description]
The control registers are used to set the target position of a profile position mode.
Data type: Double word

CR#n72~CR#n73: Target speed of a profile position mode
[Description]
The control registers are used to set the target speed of a profile position mode.
Data type: Double word

CR#n74~CR#n75: Acceleration time of a profile position mode
[Description]
The control registers are used to set the acceleration time of a profile position mode.
Data type: Double word

CR#n76~CR#n77: Deceleration time of a profile position mode
[Description]
The control registers are used to set the deceleration time of a profile position mode.
Data type: Double word
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CR#n78: Profile position settings

[Description]

The control register is used to set a profile position mode. A profile position mode can be absolute

positioning or relative positioning.

e (0 Positioning is completed.

e 1. A profile position mode is absolute positioning. The value in the control register will be cleared to
0 after positioning is completed.

e 2: A profile position mode is relative positioning. The value in the control register will be cleared to O
after positioning is completed.

e 3. A profile position mode is absolute positioning. The value in the control register will be retained
after positioning is completed.

CR#n80: Homing method
[Description]
The control register is used to set a homing method.
Range: 1~35
For more information, please refer to chapter 13 in CiA DSP402 V2.0.

CR#n81~CR#n82: Home offset
[Description]
The control registers are used to set a home offset.
Range: -2,147,483,648~2,147,483,647
Data type: Double word

CR#n83~CR#n84: Homing speed
[Description]
The control registers are used to set a homing speed.
Range: 0~2,147,483,647
Data type: Double word

CR#n85~CR#n86: Speed at which motion homes after a transition in a DOG signal
[Description]
The control registers are used to set the speed at which motion homes after a transition in a DOG signal.
Range: 0~2,147,483,647
Data type: Double word

CR#n87~CR#n88: Homing acceleration time
[Description]
The control registers are used to set homing acceleration time.
Range: 0~2,147,483,647
Data type: Double word

CR#n89: Enabling a homing mode
[Description]

A homing mode will be executed if the value in the control register is 1. After homing is completed, the
value in the control register will be cleared to 0 automatically.
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CR#n90~CR#n91: Target position of an interpolation mode
[Description]
The control registers are used to set the target position of an interpolation mode.
Range: -2,147,483,648 ~2,147,483,647
Data type: Double word

CR#n92: Enabling an interpolation mode

[Description]
An interpolation mode will be executed if the value in the control register is 1. An interpolation mode will
be disabled if the value in the control register is 0.

® CANopen common mode

CR#500: CANopen mode switch

[Description]

The control register is used to switch the CANopen mode of DVP-FPMC. If the value in the control
register is 1, the CANopen mode of DVP-FPMC is an A2 mode. If the value in the control register is 2, the
CANopen mode of DVP-FPMC is a normal mode.

Default value: 1

Control registers for an A2 mode will be unavailable if the CANopen mode of DVP-FPMC is a normal
mode. Control registers for a normal mode will be unavailable if the CANopen mode of DVP-FPMC is an
A2 mode.

CR#504: Enabling a heartbeat protocol

[Description]

If a heartbeat protocol is enabled in a common mode, the heartbeat mechanisms of node ID 1~nod ID 16
(slaves) will be enabled by a master. If the value in the control register is 0, a heartbeat protocol is
disabled. If the value in the control register is 1, a heartbeat protocol is enabled.

CR#505: Execution statuses of a heartbeat protocol
[Description]
The control register is used to display the execution statuses of the heartbeat protocol executed by node

ID 1~node ID 16. If the value in the control register is 0, the execution of a heartbeat protocol is completed.
If the value in the control register is 1, a heartbeat protocol is being executed.

CR#506: Heartbeat statuses

[Description]

The control register is used to display the heartbeat statuses of node ID1~node ID 16. Node ID 1~node ID
16 correspond to bit O~bit 15. If the heartbeat mechanism of a slave is enabled successfully, the bit
corresponding to the salve is 1. If the heartbeat mechanism of a slave is not enabled, the bit
corresponding to the salve is 0. In addition, if a slave is disconnected from a master, the bit corresponding
to the slave is 0.

Heartbeat statuses of slaves

Node IDs 16 |15/14 /13|12 |11 /10| 9 | 8 | 7 | 6| 5| 4 |3 |2 |1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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® Object dictionary parameters

CR#H1006: Synchronization cycle setting

[Description]

The control register is used to set a time interval (unit) for the sending of CANopen synchronization
packets in a normal mode.

Unit: us

Data type: Double word

Default value: 5000

A synchronization cycle is measured by the millisecond now. The time less than one millisecond is
ignored. It is suggested that the minimum synchronization cycle for 1 PDO~3 PDOs in a CANopen
network should be 3 milliseconds, and the minimum synchronization cycle for 4 PDOs~8PDOs should be
4 milliseconds. That is to say, one millisecond will be added to a minimum synchronization cycle if four
PDOs are added.

CR#H'1017: DVP-FPMC heartbeat cycle setting
[Description]
The control register is used to set a heartbeat cycle.
Unit: Millisecond
Default value: 0
If the value in the control register is 0, the heartbeat mechanism of DVP-FPMC is not enabled.

CR#H'1400~CR#H’143F: Parameter settings for a RPDO

[Description]
The control registers are used to set the parameters for RPDO in a normal mode. The capacity of the
control registers is 3 words. Please refer to the table below for more information.
Transmission method PDO ID
Word 2 Word 1 (High) | Word 0 (Low)
e PDO ID: ACANopen POD ID occupies two words.
Default values:
CR#H’1400=H180+FPMC DVP-FPMC node ID (CR#053)
CR# H'1401=H280+FPMC DVP-FPMC node ID (CR#053)
CR#H'1403=H380+FPMC DVP-FPMC node ID (CR#053)
CR#H'1404=H480+FPMC DVP-FPMC node ID (CR#053)

e Transmission method: If the value set is in the range of 1 to 240, the sending of a PDO is
synchronized with the sending of a CANopen packet, and is executed every synchronization cycle.
If the value set is in the range of 241 to 255, no PDO is sent.

Default value: 241
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CR#H’'1600~CR#H’'163F: Parameter settings for RPDO data mapping

[Description]

The control registers are used to set parameters for RPDO data mapping in a normal mode. A RPDO
parameter is composed of a double word. The first word is used to set an OD Index. The high byte of the
second word is used to set a subindex, and the low byte is used to set a data type. A bit is a unit for
setting a data type. Please refer to the figure below for more information.

PDO databuffer

RPDO mapping format

Ind ex Subindex 1

OD index Index Subindex l(‘ggg;] (2000~ 207F) :
(1600~ 163F) Subindex 2
Subindex 3
Subindex 4

CR#H’1800~CR#H’'183F: Parameter settings for a TPDO

[Description]
The control registers are used to set the parameters for TPDO in a hormal mode. The capacity of the
control registers is 3 words. Please refer to the table below for more information.

Transmission method PDO ID
Word 2 Word 1 (High) | Word 0 (Low)
e PDO ID: ACANopen POD ID occupies two words.
Default values:
CR#H'1800=H200+ DVP-FPMC node ID (CR#053)
CR# H'1801=H300+ DVP-FPMC node ID (CR#053)
CR#H'1803=H400+ DVP-FPMC node ID (CR#053)
CR#H'1804=H500+ DVP-FPMC node ID (CR#053)
e Transmission method: If the value set is in the range of 1 to 240, the sending of a PDO is
synchronized with the sending of a CANopen packet, and is executed every synchronization cycle.
If the value set is in the range of 241 to 255, no PDO is sent.

Default value: 241
Transmission method PDO ID
Word 2 Word 1 (High) |  Word 0 (Low)

CR#H’'1A00~CR#H’1A3F: Parameter settings for TPDO data mapping

[Description]

The control registers are used to set parameters for TPDO data mapping in a normal mode. A TPDO
parameter is composed of a double word. The first word is used to set an OD Index. The high byte of the
second word is used to a subindex, and the low byte is used to set a data type (unit: bit). Please refer to
the figure below for more information.

PDO databuffer

TPDO mapping format _
Index Subindex 1
. L h -
OD index Index Subindex (Sgt%t) (2000~207F) _
(1A00~1A3F) Subindex 2
Subindex 3
Subindex 4
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CR#H’2000~CR#H’207F: PDO data registers

[Description]

Data registers storing the data for PDO access. DVP-FPMC takes CR#H'2000~CR#H'207F in an OD
as data registers. Every index has 4 subindices in which data can be stored. The size of a subindex is

one word. If the size of the data to be accessed is bigger than one word, users have to use several
subindex areas for data transmission.

® Object dictionary for DVP-FPMC

Index . .
. Object Number of . Mapping
(Hexadecimall a6 subindices Name Datatype  Attribute oy get

value)

1000 VAR 1 Product type UNSIGNED32 | RO N

1006 VAR 1 Synchronization |\ 5\cNED32 | RW N
cycle

1018 ARRAY 5 Product information | UNSIGNED32 RO N

1200 ARRAY 3 SDO parameter of | ;ysiGNED32 | RO N
a master

1280 ARRAY 4 SDO parameter of |\, qicNED32 | RO N
a slave

128F ARRAY 4 SDO parameter of |\, qicNED32 | RO N
a slave

1400 ARRAY 6 RPDO parameter UNSIGNED32 RW N

143F ARRAY 6 RPDO parameter UNSIGNED32 RW N

1600 ARRAY 9 RPDO mapping UNSIGNED32 | RW N
parameter

163F ARRAY 9 RPDO mapping UNSIGNED32 | RW
parameter

1800 ARRAY 6 TPDO parameter UNSIGNED32 RW N

183F ARRAY 6 TPDO parameter UNSIGNED32 RW N

1A00 ARRAY 9 TPDO mapping UNSIGNED32 | RW N
parameter

1A3F ARRAY 9 TPDO mapping UNSIGNED32 | RW
parameter

2000 ARRAY 5 PDO data register | UNSIGNED32 RW Y

207F ARRAY 5 PDO data register | UNSIGNED32 | RW Y

6000 ARRAY 5 Mode switch UNSIGNEDS R Y

6100 ARRAY 17 Servo drive control | UNSIGNED16 R Y
Parameter of a

6120 ARRAY 17 profile position UNSIGNED32 R Y
mode
Present motion

6200 ARRAY 5 mode of a servo UNSIGNEDS | RW Y
drive

6300 ARRAY 5 Servo drive status UNSIGNED16 RW

6320 ARRAY 5 Servo drive UNSIGNED32 | RW
pOSItIOﬂ
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7.6 Setting a DVP-FPMC Mode

B A2 mode

In an A2 mode, DVP-FPMC communicates with four Delta ASDA-A2 series servo drives through a
CANopen network. During the communication, DVP-FPMC functions as a master, and the servo
drives functions as slaves. The communication structure required is show below. The default node
ID of DVP-FPMC is 127. The objects which are connected are node ID 1~ node ID 4. After users
assign node ID 1~node ID4 to the servo drives, the servo drives can exchange data with
DVP-FPMC.

Master

10PM

DVP-FPMC

Node: 127

CANopen network

Node: 4

In the A2 mode, there are six PDOs for the setting of servo parameters. The users can monitor the
statuses of the servo drives directly by accessing control registers in a CANopen network. They do
not need to set PDO parameters. Four PDOs are assigned to DVP-FPMC, and two PDOs are
assigned to the servo drives. Please refer to the table below for more information.

PDO Master (transmission) Slave (transmission)

Target position of a profile position mode
(CR#n70~CR#n71)

1 Target speed of a profile position mode
(CR#n72~CR#n73)
Acceleration time of a profile position mode
5 (CR#n74~CR#n75)

Deceleration time of a profile position mode
(CR#n76~CR#n77)

3 Servo drive control (CR#n60)
Target position of an interpolation mode

4 | (CR#n90~CR#n91)
Servo drive status (CR#n20)

5 Present motion mode of a servo drive
(CR#n21)

6 Servo drive position (CR#n22~CR#n23)
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Setting communication in an A2 mode:
® Setting the ASDA-A2 series servo drives
Before creating a CANopen connection, the users have to set the servo drives to CANopen

mode.

1. Set P1-01to H'OB. (The servo drive is set to CANopen mode.)

2. Set P3-00. The value of P3-00 indicates a node number. It is in the range of H'01 to H'04.
3. Set P3-01 to H'0403. The value of P3-01 indicates a baud rate. (If the high byte of the value

of P3-01 is 2, the baud rate used is 500 kbps. If the high byte of the value of P3-01 is 4, the
baud rate used is 1 Mbps.) The baud rates which are supported by DVP-FPMC now are 1
Mbps and 500 kbps. (Default: 1 Mbps)

Setting DVP-FPMC

After the setting of the CNopen parameters in the servo drives connected is completed, the
users can create a CANopen network by means of DVP-FPMC.

1.
2.
3.
4

5.

Write 1 into CR#500. DVP-FPMC is set to A2 mode.
Write a node ID into CR#053. The default node ID of DVP-FPMC is 127.
Write H'FFFF into CR#010. All servo drives which are connected are scanned.

Read the value in CR#010 by means of the instruction FROM, and check whether the value
in CR#010 is cleared to 0.

Write 1 into CR#050. All servo drives which has been connected are set to ON.

B Normal mode
In a normal mode, users have to set the PDO parameters in DVP-FPMC and the slaves which are
connected. They have to use FROM/TO to set control registers in DVP-FPMC, and use an SDO
protocol to set the PDO parameters in the servo drives connected. The steps of setting the PDO
parameters in DVP-FPMC are as follows.
1. Setting PDO transmission parameters
The setting of PDO parameters includes the setting of a frame ID and the setting of a
synchronization cycle. A frame ID is in the range of H'181 to H'578. Please note that the frame
ID and the synchronization cycle in the PDO for a master must be the same as the frame ID and
the synchronization cycle in the PDO for the slave connected. There are two kinds of PDOs:
transmit and receive PDOs (TPDO and RPDO).
® Setting a TPDO

CR#H'1800~CR#H’'183F in DVP-DPMC function as TPDOs. They communicate with a
slave’s RPDOs. For example, the OD index H'1800 (TPDO) in a master communicates with
the OD index H'143F (RPDO) in a slave. The synchronization cycle set is 240, and the
frame ID set is H'181.

DVP-FPMC Slave
oD _
CR# Transmit PDO index Receive PDO
H'1800 S}}’;gig’é{gza“"” Frame ID=H'181 <:> H'143F fyy;girzoféza“‘)” Frame ID=H'181
® Setting a RPDO
CR#H'1400~CR#H’'143F in DVP-DPMC function as RPDOs. They communicate with a
slave’s TPDOs. For example, the OD index H'1438 (RPDO) in a master communicates with
the OD index H'1800 (TPDO) in a slave. The synchronization cycle set is 5, and the frame
ID set is H'400.
DVP-FPMC Slave
. oD
CR# Receive PDO index  Transmit PDO
H'1438 Z}'ngi?mzatio” Frame ID=H'400 <:::> H'1800 f}}’;girsomza“on Frame ID=H'400
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2. Setting PDO mapping parameters

The setting of PDO mapping parameters includes the setting of a mapping target and the setting
of a data length in a PDO data buffer. The maximum data length which can be set is 64 bits,
that is to say, four subindices in a PDO data buffer can be occupied at a time. For example, the
mapping target set is the second subindex in CR#H'200A, and the data length set is 48 bits.
Subindex 2~subindex 4 in the PDO data buffer used are occupied.

DVP-FPMC
oD
CR# TPDO mapping index PDO databuffer
‘H'lAOO‘ H'200A ‘ H'2 ‘ H'30 ‘ H'200A Subindex 1
H'200A Subindex 2
H'200A Subindex 3
H'200A Subindex 4

3. Setting PDO data
Write the data to be transmitted by a PDO into the OD indices set. For example, subindex
2~subindex 4 in CR#H'200A in DVP-FPMC is TPDO data, and subindex 1~subindex 3 in
CR#H'203F in the slave connected is RPDO data. After communication is enabled, data will be
transmitted/received every synchronization cycle.

DVP-FPMC Slave
PDO databuffer PDO databuffer
200A |Data to betransmittedto aslave 203F |Data received from DVP-FPMC

200A |Data to betransmittedto aslave ﬁ> 203F |Data received from DVP-FPMC

200A |Datatobetransmittedto aslave 203F |Data received from DVP-FPMC

7.7 Ethernet Mode of DVP-FPMC

DVP-FPMC supports Ethernet connection. It can be connected to an Ethernet device or a PC. If
DVP-FPMC is connected to a PC, PMSoft can be used to upload/download a program and monitor
devices. Users only need to connect the communication port on DVP-FPMC to a communication port
on equipment. Please refer to section 9.3 for more information about installing hardware. If DVP-FPMC
is connected to a PC, the Ethernet LED indicator will be ON. Please check the setting of hardware or
the setting of the PC connected if the Ethernet LED indicator is not ON.
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7.7.1 Communication between DVP-FPMC and an HMI

B Configuration
In this example, two DVP-10PM series motion controllers equipped with DVP-FPMC exchange data
with the HMI DOP-B10E615 through Ethernet. The hardware configuration required is shown below.
The program in the HMI controls YO~Y7 on the two DVP-10PM series motion controllers.

DOP-B10E615

IP:192.168.0.70

[] L]

L IrpMe L IrpMmc
10PM 10PM

IP:192.168.0.100 1P:192.168.0.101

B Setting DVP-FPMC
In this example, DVP-FPMC functions as a slave. The IP address of DVP-FPMC needs to be set.
The IP address of the equipment to be connected and Ethernet connections do not need to be set.
Users need to write the IP address of DVP-FPMC into CR#59. Please refer to 7.5 for more
information about setting CR#59. Take the IP address 192.168.0.100 for instance. The program in
DVP-PM is shown below.

M1002
] | MOV | HCOA8| DO
MOV | Hee D1

TO | K254 | K59 DO K2
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B Setting an HMI

An HMI is used as a master. It is connected to two slaves. The IP address of the HMI and Ethernet
connections need to be set. The steps of creating the connection between the HMI and DVP-FPMC
are as follows.

1. Click Configuration... on the Options menu.

WiiteEs Window Help

Cordiguration ...

Corarannication Setting
2. Click the Main tab, and then select DOP-B10E615 65536 Colors in the HMI Type drop-down

list box.
Standard
hain HMI Type
I =] DOP-B10EALS 65536 Colors 3

3. Click Communication Setting on the Options menu.

Wil Window  Help

Configaration ...

| Corannication Setting

4. Click the Ethernet tab.

Device | LocalHost | SMTE

COM1 N

ComM2

COmM3

Ethernet

Link Marae Detail

5. After users click ¥, they have to type a link name in the Link Name box, and select Delta DVP
TCP/IP in the Controller drop-down list box.

Device | LocalHost | SWTE

% 1o
6/
Link Hame Detal

| EtherLinkl

S 7 Delta DYF TCPAP -
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6. The users have to set the IP address of DVP- FPMC in the Communication Parameter
section.

Corromication Parameter

Controller I[P - Port 192 162 . 0 . 100 | - 502

4

7. After the users select the link name created in step 5 in the Input window for an element, they
can operate the memory defined by the element by means of Ethernet.

Link: EtherLink1 w

The HMI needs to control YO~Y7 on two DVP-10PM series motion controllers which function as
slaves. The interface required is shown below. The buttons YO~Y7 correspond to YO~Y7 on
EtherLink1 and EtherLink2, that is to say, they correspond to YO~Y7 on the two slaves connected.
After the setting described above is completed, the HMI can connect to the two slaves by means of
Ethernet.

rD IS CTEETT | \_J\_Jﬂ‘

Ethernet IP 192.1658.0.100

el |

EthernetIP 192.168.0.101

SRR

Yo 1 Y2 | Y3

IP:192.168.0.101

7.7.2 Communication between DVP-FPMC and PMSoft

Before users create communication between DVP-FPMC and PMSoft, they have to use COMMG to
create an Ethernet driver. An Ethernet driver can be used to upload the program in a DVP-10PM series
motion controller, download a program into a DVP-10PM series motion controller, and monitor a
DVP-10PM series motion controller.

B Wiring hardware

Users can connect the network port on DVP-FPMC to a network port on a PC by means of a
network cable. If DVP-FPMC is connected to a PC, the Ethernet LED indicator on DVP-FPMC wiill
be ON. Please check the setting of hardware and or the setting of the PC is the Ethernet LED
indicator is not ON.

@ @
Il e L

T ¥

ol
0 —% ?

@ | CANopen port

—

@) Ethernet port

® | CANopen LED indicator

) Ethernet LED indicator
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B Setting a PC

1. Click Internet Protocol (TCP/IP) in the Local Area Connection Properties window, and then

click Properties.

2. Select the Use the following IP address option button in the Internet Protocol (TCP/IP)
Properties window. Type 192.168.0.55 in the IP address box. The last number is in the range
of 1 to 255, bit it can not be 100. Type 255.255.255.0 in the Subnet mask box, and click OK.

Connect using:

Thiz connection uzes the fallowing ikems:

T SIMATIC Industrial Ethernet [150]
g Intermet Protocal [TCR/AR)

<

Dezcrption

Transmizsion Contral Protocol/Intemet Protocaol. The default
wide area network, protocal that provides communication
acrogs diverze interconnected network s,

Show icon in notification area when connected
Matify me when thiz connection has limited or no connectivity

B&E “Mware Accelerated AMD PCHet Ad

%= PROFIMET 10 RT-Pratocal -

[ (119 ][ Cancel ]

{(®) Uze the follawing |P address:
IF addresz: 192 168 . 0 . 5§
Subret mazk: 255 28R .55, 0

Default gateway:

DVP-10PM Application Manual
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B Setting PMSoft

1. Click Add in the COMMGR window, and then create an Ethernet driver in the Driver Properties

window.

A COMMGR

Description

Bl e

About

A} Driver Properties

Diriver Mame |Driver1

Connection Setup

Type | Ethermet j

Ethermet Card

Drescription |Broadcom MetLink [TM]GigabitEthemnj

172161557

IP &ddress Setting

Add Del Search

IP Address Port Murnber | Comment | Device
1921680100 502

Setup Responding Time

Time of Auto-retry 3 il
Time Interval of Auto-retry [sec.) 3 il

0] Cancel

The IP Address set is 192.168.0.100, and the port number set is 502.
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2. Start PMSoft, and click Communication Setting on the Communication menu. In the

3. Downloading a program: If users want to download a program, they can click

Communication Setting window, select the driver created in the first step in the Driver
drop-down list box, and select the IP address 192.168.1.100. After OK is clicked, users can
upload/download a program and monitor devices by means of Ethernet.

Comnmnicatinn

Options  Window E

3] Dewnload Frogram Chil+F8

Communication Setling E]
E7 Upload Frogam  Ctl+F3
[} Password Setting  CtleW Diver Diiverl v
% Bmolo0 Ctrl+F11 :
e Station Address |0 -
i Stop 0100 Chl+F12
[P Addess 192.168.0.100 -

System Log

PM Information Connection Target
= . . AHCPU
t= Edit Register Memoxy
T Edit Bit Memory =
i Momtoring
= Z oK | st |
| §; Commmnucation Setting

on the

toolbar, or click Download Program on the Communication menu. The procedure for
downloading a program through Ethernet is the same as the procedure for downloading a
program through a general communication port.

Uploading a program: If users want to upload a program, they can click &3 on the toolbar, or
click Upload Program on the Communication menu. The procedure for uploading a program
through Ethernet is the same as the procedure for uploading a program through a general
communication port.

Monitoring a DVP-10PM series motion controller: If users want to monitor a DVP-10PM series

motion controller, they can click = onthe toolbar, or click Monitoring on the
Communication menu. The procedure for monitoring a DVP-10PM series motion controller
through Ethernet is the same as the procedure for monitoring a DVP-10PM series motion
controller through a general communication port.

7.8 LED Indicators and Troubleshooting

B CANopen LED indicator

LED indicator Description Resolution

Check whether cables are

The green light is OFF.

A CANopen cable is not connected.

connected correctly.

The green light is ON.

A CANopen cable is connected
normally.

No action is required.

B FEthernet LED indicator

LED indicator

Description

Resolution

The green light is OFF.

DVP-FPMC is not connected to a
network.

Check whether a network cable is
connected correctly.

The green light is ON.

DVP-FPMC is connected to a
network normally.

The green light blinks.

There is data exchange.

No action is required.

DVP-10PM Application Manual
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8.1 High-speed Comparison and High-speed Capture

A DVP-10PM series motion controller sets and reads values by means of the instructions FROM and
TO. The use of FROM/TO to set high-speed comparison and high-speed capture, and to read values is
described below.

H Control
X0
F—— 710 K253 K1 S N
v v v v
Module Control Initial Data
number register device length
number number
Device Control Resettin_g output Se_tting arange
devices which is masked
S Initial group number n (n=0~7) 0 0
Si 0 1 2
(S+3, S+2) Control register whose group number is n
(S+s, S+a) Data registers whose group numbers are n
(S+7, S+6) Control register whose group number is n+1
(S+9, S+s) Data registers whose group humbers are n+1
(S+31, S+30) | Control register whose group number is n+7
(S+23, S+32) | Data registers whose group numbers are n+7
N Data length=2+m*4
m=number of groups (8 groups at most can be used.)
B Reading
X0
F——- FROM | k253 K1 S N
v v v
Module Control Initial Data
number register device length
number number
Device Reading the values in counters Rgad_mg iz SEUES of output
evices/Enabling capture

S Initial group number n (n=0~7) 0
Si 0 1
(Si3, S+2) Control register whose group number is n States of output devices
(S5, S+a) Data registers whose group numbers are n Enabling capture (8 bits)
(S+7, S+6) Control register whose group number is n+1

(S+91 S+8)

Data registers whose group numbers are n+1

(S+311 S+30)

Control register whose group number is n+7

(S+a3, Si32)

Data registers whose group numbers are n+7

N

Data length=2+m*4
m=number of groups (8 groups at most can be used.)

B Control/Reading
(1) The format of a control register in a high-speed comparison mode is described below.

Bit 15| 14| 13 |12 | 11 |10 9 8 7 6 5 4 3 2 1 0
Item Comparison result aOCL:tigzt Condition| Comparison source

DVP-10PM Application Manual
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3 High-speed Comparison and High-speed Capture

ltem

Bit

Setting value

DVP-10PM series motion controller

source

Comparison

[3-0]

Present position of the X-axis

Present position of the Y-axis

Present position of the Z-axis

Present position of the A-axis

Value in C200

Value in C204

Value in C208

Value in C212

condition

Comparison

[5-4]

Equal to (=)

Greater than or equal to (= )

Less than or equal to (£ )

Output
action

[7-6]

Set

POl W | N| PP | NOO PR WDN | O

Reset

N
w

No output

result

Comparison

[11-8]

YO

Y1

Y2

Y3

Clearing the value in C200

Clearing the value in C204

OO AW NP O

Clearing the value in C208

~

Clearing the value in C212

(2) The format of a control register in a high-speed capture mode is described below.

Bit |15 14| 13|12 |11]10| 9| 8| 7| 6 5|4 |3|2]1]0
Item Trigger — Setting | Capture source
Item Bit Setting value DVP-10PM series motion controller
0 Present position of the X-axis
1 Present position of the Y-axis
2 Present position of the Z-axis
Capture [3-0] 3 Present position of the A-axis
source 4 Value in C200
5 Value in C204
6 Value in C208
7 Value in C212
Setting | [5-4] 0 Capture mode
0 X0
1 X1
2 X2
3 X3
4 X4
External > X5
trigger [15-12] 6 X6
7 X7
8 X10
9 X11
10 X12
11 X13
12 -

8-2
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3 High-speed Comparison and High-speed Capture

Iltem Bit Setting value DVP-10PM series motion controller
| 13 -
External | 115 19] 14 .
trigger 15 -

8.2 High-speed Comparison

A high-speed comparison is shown below. Users use FROM/TO to read/write values so that they can
compare data.

(B)FROM K253 K1 DO D50 (A)TO K253 K1 DO D50
4 e mmmm———- ; |
| 1| 1
H I b= = 1 |
I v I v
(D)Dataregister n (n=0~7) (C) Control registern (n=0~7)
| |
Il________I
A v A
(E) Comparison source |- - (F) Comparison condition » (G) Output terminal/Counter

% The dotted lines are data procedures, and the solid lines are control procedures.

Block (A): The instruction TO is used to write data into control registers (block C) and data registers
(block D).

Block (B): The instruction FROM is used to read data from control registers (block C) and data registers
(block D).

Block (C): User set a comparison source (block E), a comparison condition (block F), and an output
terminal (block G) in a control register in accordance with the value it receives by means of
TO.

Block (D): The value that users write into data registers by means of the instruction TO is compared
with a comparison source (block E).

Block (E): The present positions of four axes, the values in C200, C204, C208, and C212 are
comparison sources.

Block (F): There are three comparison conditions, they are equal to, greater than or equal to, and less
than or equal to. If block D and block E meet the comparison condition set, the output
terminal selected will be set to ON, the counter selected will be reset, the output terminal
selected will be reset to OFF, or the counter selected will not be reset.

Block (G): If a comparison condition is met, YO, Y1, Y2, Y3, C200, C204, C208, or C212 will be set or
reset.

Procedure for a high-speed comparison: The instruction TO is used to write data into control registers

and data registers (block A).>The comparison source set (block E) is compared with the value in data

registers (block D). The comparison result meets the condition set (block F).=>YO0, Y1, Y2, Y3, C200,

C204, C208, or C212 will be set or reset (block G).

B Example

[ Description]

The high-speed counter C204 is used. If the value in C204 is greater than 100, Y1 will be set to ON.
If the value in C204 is greater than 300, Y1 will be reset to OFF. Two comparators are used in a
program. One comparator is used to set Y1 to ON, and the other is used to reset Y1 to OFF. When
Y1 is set to ON, no LED indicator on DVP10PMOOM will indicate that Y1 is ON, but users can know
whether Y1 is ON by means of its external wiring. As a result, the terminal C1 is connected to the
terminal 24G, Y1 is connected to X7, S/S2 is connected to +24V. A manual pulse generator is used,
and is connected to X2 and X3.
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[ Steps]

1.

w

After O100 is started, the initial setting of two high-speed comparisons will be carried out.

(1) DO=0->Initial group number n=0

(2) D1=0

(3) D20=10->Writing 10 values by means of the instruction TO (two groups of high-speed
comparison values)

(4) D60=10->Reading 10 values by means of the instruction FROM (two high-speed
comparison values)

Two groups of high-speed comparison values are set when M1 is ON.

(1) First group: The value in (D3, D2) is H125.-> The comparison source set is C204. (The value
of bit 3~bit 0 is 5.) The comparison condition set is greater than or equal to. (The value of bit
5~bit 4 is 2.) The output action selected is set. (The value of bit7~bit 6 is 0.) The terminal
selected is Y1 (The value of bitl1~bit 8 is 1.)

(2) First group: The value in (D5, D4) is K100. If the value in C204 is greater or equal to K100,
Y1 will be set to ON.

(3) Second group: The value in (D7, D6) is H165.> The comparison source set is C204. (The
value of bit 3~bit 0 is 5.) The comparison condition set is greater than or equal to. (The value
of bit 5~bit 4 is 2.) The output action selected is reset. (The value of bit7~bit 6 is 1.) The
terminal selected is Y1. (The value of bitll1~bit 8 is 1.)

(4) Second group: The value in (D9, D8) is K300. If the value in C204 is greater or equal to
K300, Y1 will be reset to OFF.

The two high-speed comparisons are started when M2 is ON.
The setting of the two high-speed comparisons is read when M3 is ON.

MonitorTable

Dievice Mo, | Radix Walue ComnTnent
A d3dn ]
Ddd d3dn 100

Ddg d3n am

Dd0 dlén 0
D4l dlén ]

D42 h32 Qo001 25
Ddd d3dn 100
Dd& h32 Q000165

Ddg d3s 3

When M4 is ON, K1 is moved to M1204~M1207. C204 is started when M5 is set to ON. (Mode
of counting: Pulse/Direction)

Use the manual pulse generator, and check whether C204 counts.

MonitorTahle
Dievice Mo, | Radix Walue Cororoent

I d3dy S5
Didd d3ly 100
D4 d3ln 30

Use the manual pulse generator. Check whether X7 on the DVP-10PM series motion controller
used is ON when the value in C204 is greater than 100. If X7 is ON, Y1 is set to ON.

Use the manual pulse generator. Check whether X7 on the DVP-10PM series motion controller
used is OFF when the value in C204 is greater than 300. If X7 is OFF, Y1 is reset to OFF.
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[ Program in PMSoft ]

DVP-10PM Application Manual

M 1002
I M O KD oo
M O K0 D1
MOV | Kio | D20
MOW | Kio | DBD
b1
| MOV | H125 D2
MOY | kion | D4
MOV | HI165 DA
MOY | K3oo | D&
RET M7
W2
| TO K253 K1 oo D20
RST i 2
M3
| FROM | K253 K1 D40 | DBO
RST b 3
b 4
; b K1 |KIm1204
SET M 5
RST 4
M5
Y DonT | C204 | K10
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8.3 High-speed Capture

A deviation often occurs when the present position of an axis or the value in C200/C204/C208/C212 is
read. To prevent a deviation from occurring, users read a value immediately by setting an input terminal
to ON. Capture is described below.

(G)FROM K253 K1 D0 D50 (A)TO K253 K1 DO D50

4 A \
] ‘ |
| e ; |
} ‘ v

(C) Data registern (n=0~7) (B) Control register n (n=0~7)
4
|
| v Y

(D) Capture source (F) Trigger (E) Capture mode

Block (A): The instruction TO is used to write data into control registers (block B).

Block (B): Users set a capture source (block D), set bit 5~bit 4 to 0 (block E), and set a trigger (block F)
in a control register.

Block (C): The capture of a value (block D) is triggered by an input terminal, and the value captured is
stored in data registers.

Block (D): The present positions of four axes, the values in C200, C204, C208, and C212 are capture
sources.

Block (E): Capture mode
Block (F): External trigger

Block (G): The instruction FROM is used to read data from control registers (block C) and data registers
(block B). The values stored in the data registers are values captured.

Procedure for a high-speed capture: The instruction TO is used to write data into control registers
(block A).=> An input terminal is set to ON (block F).=> The present position of the
X-axis/Y-axis/Z-axis/A-axis, or the value in C200/C204/C208/C212 is captured (block D). The value
captured is stored in data registers (block C).->Users read the value captured by means of the
instruction FROM.

B Example
[ Description]

Start the high-speed counter C204. The value in C204 is captured when X5 is set to ON. A manual
pulse generator is used, and is connected to X2 and X3.

[ Steps]

1. When M1002 in O100 is ON, the initial setting of high-speed capture is carried out.

(1) DO=0~->Initial group number n=0

(2) D1=0

(38) D20=6->Writing 6 values by means of the instruction TO (Only one value is captured.)

(4) D60=10—~>Reading 6 values by means of the instruction FROM (Only one value is captured.)
2. When M1 is ON, the high-speed capture is set.

(1) The value in (D3, D2) is H5005.->The capture source set is C204. (The value of bit 3~bit O is
5). The mode selected is a capture mode. (The value of bit 5~bit 4 is 0.) The trigger selected
is X5. (The value of bit 15~bit 12 is 5.)

(2) The value in (D5, D4) is K100. Users can set (D5, D4) by themselves.
3. The high-speed capture is started when M2 is ON.
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4. The setting of the high-speed capture is read when M3 is ON.

@ MonitorTahle

Device Mo, | Radix Waloe Comnmnent
2 d32n 0
Did4 d32u 10

Dag diZu 300

Dan dlén 0

Dl dlén 0
D42 h3l 0005005
Ddd d32u 100

5. When M4 is ON, K1 is moved to M1204~M1207. C204 is started when M5 is set to ON. (Mode
of counting: Pulse/Direction)

6. Use a manual pulse generator, and check whether C204 counts.

@ MonitorTahle

Dierice Mo, | Radix Walue Cornroent
A 3 244 |

Dd4 d32n 100

D40 dlén ]

Dd1 dlfu 0

D42 h3d Q0005005
Dd4 d32u 100

7. Use the manual pulse generator, and set X5 to ON.

8. The value captured is read when M3 is ON. When X5 is ON, the value in C204 is captured. The
value captured is 677.

[E] MonitorTable
Diesice Mo, | Radix Waloe CorTnTnemt

iy d32n T
Ddd d32n &77

I When X5 is ON,
> the value in C204
D40 dlém 0 is captured.
Ddl dlén 0
Ddz hi2 Q0005005

Ddd d3dn &7
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8-8

[ Program in PMSoft ]

MA002
I fd % K0 oo
ol % KO 01
B % HE 20
hd % HE DED
Il 1
| b o HE005 L2
ol % K00 L4
RST hl 1
I
H TD K253 KA oo Dz0
R=T It 2
b3
_” FRCM K253 KA D40 DEO
RST [
b 4
_H hd % K1 KAhi1204
SET i 5
R=T Il 4
M S
_H DCMT c204 K10
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9.1 Appendix A: Error Code Table

After a program is written into a DVP-10PM series motion controller, the ERROR LED indicator will blink
and an error flag will be ON if an error occurs in 0100 or an Ox motion subroutine. The reason for the error
occurring in 0100 or an Ox motion subroutine may be that the use of operands (devices) is incorrect,
syntax is incorrect, or the setting of motion parameters is incorrect. Users can know the reasons for the
errors occurring in a DVP-10PM series motion controller by means of the error codes (hexadecimal codes)
stored in error registers.

€ Error message table

Program
block o100
Program Motion error
Error type : 2 : 2 : .
error X-axis Y-axis Z-axis A-axis B-axis C-axis
Error flag M1953 M1793 M1873 M2033 M2113 M2193 M2273
Error register | D1802 D1857 D1937 D2017 D2097 D2177 D2257
Step number | D1803 D1869
Program
block Ox
Program Motion error
Error type : 2 : 2 : .
error X-axis Y-axis Z-axis A-axis B-axis C-axis
Error flag M1793 M1793 M1873 M2033 M2113 M2193 M2273
Error register | D1857 D1857 D1937 D2017 D2097 D2177 D2257
Step number | D1869 D1869
€ Program error codes and motion error codes (hexadecimal codes)
Error code Description Error code Description
0002 The subroutine used has no data. 0031 The_ posﬂwg-gpmg pulses generated by
motion are inhibited.
CJ, CIN, and JMP have no matching The negative-going pulses generated by
0003 ; 0032 . Y
pointers. motion are inhibited.
There is a subroutine pointer in the main The motor used comes into contact with the
0004 0033 . SR
program. left/right limit switch set.
0005 Lack of a subroutine 0040 A dgwce exceeds the device range
available.
0006 A pointer is used repeatedly in the same 0041 A communication timeout occurs when
program. MODRD/MODWR is executed.
An error occurs when a device is modified
0007 A subroutine pointer is used repeatedly. 0044 by a 16-bit index register/32-bit index
register.
The pointer used in JIMP is used The conversion into a floating-point number
0008 o ) 0045 I
repeatedly in different subroutines. is incorrect.
The pointer used in JMP is the same as The conversion into a binary-coded
0009 . : OE18 . o
the pointer used in CALL. decimal number is incorrect.
000A A pointer is the same as a subroutine 0E19 Incorrect division operation (The divisor is
pointer. 0.)
0011 Target position (1) is incorrect. C401 General program error
0012 Target position (ll) is incorrect. C402 'In_ira/eLsDI has been used more than nine
0021 Velocity (1) is incorrect Ca04 There is more than one nested program
y ' structure supported by RPT/RPE.
0022 Velocity (Il) is incorrect. C405 SRET is used between RPT and RPE.
The velocity (Vgr) of returning home is There is no M102 in the main program, or
0023 : CAEE . : ; .
incorrect. there is no M2 in a motion subroutine.
The velocity (Vcgr) to which the velocity of . L .
0024 the axis specified decreases when the CAFF Awrong instruction is used, ora device
; g used exceeds the range available.
axis returns home is incorrect.
0025 The JOG speed set is incorrect.
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