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I S:fety Precautions D

(Read these precautions before use.)

Before installation, operation, maintenance or inspection of this product, thoroughly read through and
understand this manual and all of the associated manuals. Also, take care to handle the module properly and
safely.

This manual classifies the safety precautions into two categories: [{ODDANGER| and |ACAUTION|.

DANGER Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

CA TION Indicates that incorrect handling may cause hazardous conditions, resulting in
U medium or slight personal injury or physical damage.

Depending on the circumstances, procedures indicated by may also cause severe injury.

It is important to follow all precautions for personal safety.

Store this manual in a safe place so that it can be taken out and read whenever necessary. Always forward it
to the end user.

1. DESIGN PRECAUTIONS

{>ODANGER

* Make sure to have the following safety circuits outside of the PLC to ensure safe system operation even during
external power supply problems or PLC failure.

Otherwise, malfunctions may cause serious accidents.

1) Most importantly, have the following: an emergency stop circuit, a protection circuit, an interlock circuit for
opposite movements (such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the
equipment at the upper and lower positioning limits).

2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all
outputs are turned off. Also, when an error that cannot be detected by the PLC CPU occurs in an input/output
control block, output control may be disabled.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

3) Note that the output current of the service power supply for sensors varies depending on the model and the
absence/presence of extension blocks. If an overload occurs, the voltage automatically drops, inputs in the
PLC are disabled, and all outputs are turned off.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

4) Note that when an error occurs in a relay, triac or transistor output device, the output could be held either on or
off.

For output signals that may lead to serious accidents, external circuits and mechanisms should be designed to
ensure safe machinery operation in such a case.

/N\CAUTION

* Do not bundle the control line together with or lay it close to the main circuit or power line.
As a guideline, lay the control line at least 100mm(3.94") or more away from the main circuit or power line.
Noise may cause malfunctions.
» Make sure to ground the shield wire or shield of the shielded cable connected to a special analog input adaptor or
special analog extension block at one point on the PLC.
However, do not use common grounding with heavy electrical systems.
Noise may cause malfunctions.
* Make sure to ground the shield wire or shield of the shielded cable connected to a special analog output adaptor
or special analog extension block at one point on the analog device side.
However, do not use common grounding with heavy electrical systems.
Noise may cause malfunctions.
» Install module so that excessive force will not be applied to the power connectors or terminal blocks.
Failure to do so may result in wire damage/breakage or PLC failure.




I S:fety Precautions D

(Read these precautions before use.)

2. WIRING PRECAUTIONS

{>ODANGER

* Make sure to cut off all phases of the power supply externally before attempting wiring work.
Failure to do so may cause electric shock or damages to the product.

/N\CAUTION

* Connect the DC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be
burnt out.
* Do not wire vacant terminals externally.
Doing so may damage the product.
» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit.
Do not use common grounding with heavy electrical systems.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.
» Make sure to observe the following precautions in order to prevent malfunctions under the influence of noise:
- Do not bundle the power line or twisted shielded cable together with or lay it close to the main circuit, high-
voltage line, or load line.
Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line
at least 100mm (3.94") or more away from the main circuit, high-voltage line, or load line.
- Ground the shield of the analog input/output cable at one point on the signal receiving side.
However, do not use common grounding with heavy electrical systems.
» Make sure to properly wire to the European terminal board in accordance with the following precautions.
Failure to do so may cause electric shock, a short-circuit, wire breakage, or damage to the product.
- The disposal size of the cable end should be 9 mm (0.35").
- Tightening torque should be between 0.22 to 0.25 Nem.
- Twist the end of strand wire and make sure there are no loose wires.
- Do not solder-plate the electric wire ends.
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed.

3. STARTUP AND MAINTENANCE PRECAUTIONS

{>ODANGER

» Do not touch any terminal while the PLC's power is on.
Doing so may cause electrical shock or malfunctions.

» Before cleaning or retightening terminals, cut off all phases of the power supply externally.
Failure to do so may cause electric shock.

» Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual
and the associated manuals and ensure the safety of the operation.
An operation error may damage the machinery or cause accidents.

* Do not change the program in the PLC from two or more peripheral equipment devices at the same time. (i.e. from
a programming tool and a GOT)
Doing so may cause destruction or malfunction of the PLC program.

/N\CAUTION
* Do not disassemble or modify the PLC.

Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric distributor.
» Turn off the power to the PLC before connecting or disconnecting any extension cable.
Failure to do so may cause equipment failures or malfunctions.
» Turn of the power to the PLC before attaching or detaching the peripheral devices, expansion boards, special
adapters, and extension blocks.
Failure to do so may cause equipment failures or malfunctions.

(2)
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Outline Precautions

» This manual provides information for the use of the FX3u Series Programmable Controllers. The manual
has been written to be used by trained and competent personnel. The definition of such a person or
persons is as follows;

1) Any engineer who is responsible for the planning, design and construction of automatic equipment
using the product associated with this manual should be of a competent nature, trained and qualified
to the local and national standards required to fulfill that role. These engineers should be fully aware of
all aspects of safety with regards to automated equipment.

2) Any commissioning or service engineer must be of a competent nature, trained and qualified to the
local and national standards required to fulfill that job. These engineers should also be trained in the
use and maintenance of the completed product. This includes being completely familiar with all
associated documentation for the said product. All maintenance should be carried out in accordance
with established safety practices.

3) All operators of the completed equipment should be trained to use that product in a safe and
coordinated manner in compliance to established safety practices. The operators should also be
familiar with documentation which is connected with the actual operation of the completed equipment.

Note: the term 'completed equipment' refers to a third party constructed device which contains or uses
the product associated with this manual

» This product has been manufactured as a general-purpose part for general industries, and has not been
designed or manufactured to be incorporated in a device or system used in purposes related to human life.

» Before using the product for special purposes such as nuclear power, electric power, aerospace, medicine
or passenger movement vehicles, consult with Mitsubishi Electric.

» This product has been manufactured under strict quality control. However when installing the product
where major accidents or losses could occur if the product fails, install appropriate backup or failsafe
functions in the system.

* When combining this product with other products, please confirm the standard and the code, or regulations
with which the user should follow. Moreover, please confirm the compatibility of this product to the system,
machine, and apparatus with which a user is using.

 If in doubt at any stage during the installation of the product, always consult a professional electrical
engineer who is qualified and trained to the local and national standards. If in doubt about the operation or
use, please consult the nearest Mitsubishi Electric distributor.

+ Since the examples indicated by this manual, technical bulletin, catalog, etc. are used as a reference,
please use it after confirming the function and safety of the equipment and system. Mitsubishi Electric will
accept no responsibility for actual use of the product based on these illustrative examples.

» This manual content, specification etc. may be changed without a notice for improvement.

» The information in this manual has been carefully checked and is believed to be accurate; however, if you
have noticed a doubtful point, a doubtful error, etc., please contact the nearest Mitsubishi Electric
distributor.

Registration

+ Microsoft® and Windows® are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

» The company name and the product name to be described in this manual are the registered trademarks or
trademarks of each company.
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Common ltems

1 Introduction
1.1 Outline and Features of Analog Control

1. Introduction

This manual describes the analog products for the FX3u/FX3uc Series PLC.
This chapter describes the analog control methods and applications.

1.1 Outline and Features of Analog Control

For the FX Series, there are 3 types of analog control: Voltage/Current input, Voltage/Current output, and

Temperature Sensor input.

It is important to select products that are optimum for the purpose of use.

FX3U Series PLC

FX3uc Series PLC

m\/oltage/current input
control type

oFX3uU-4AD
oFX3U-4AD-ADP
oFX3uc-4AD

m\/oltage/current
output control type

oFX3U-4DA
oFX3u-4DA-ADP

— Refer to Subsection — Refer to Subsection

Flowmeter, Inverter, etc.

pressure sensor, etc.

=S

ETemperature sensor
input control type

oFX3U-4AD-TC-ADP
oFX3U-4AD-PT-ADP
oFX3U-4AD-PTW-ADP

— Refer to Subsection

Thermocouple,
platinum resistance
thermometer
sensor

=

In addition to the above applications, the FX3U/FX3uc Series PLC can be used for various purposes.
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Common ltems 1.1 Outline and Features of Analog Control

1.1.1  Analog input control

Input the voltage/current signal from a flowmeter, pressure sensor, etc. to the PLC to monitor the condition of
the workpiece or equipment.

FX3U/FX3uc Series PLC

Voltage or A/D conversion
current Analog input data
. special function .
block or special
adapter

Check the flux rate using
the PLC.

Output the current or voltage
data from the flux rate or the
pressure.

— To determine whether or not a unit can be connected to the PLC, refer to Chapter 3 "System
Configuration Drawings of Analog Products."

FX3uc Series Analog input products

« FX3uc-4AD
— For detailed description, refer to Section B.

FX3u Series Analog input products

« FX3u-4AD
— For detailed description, refer to Section B.

» FX3u-4AD-ADP

— For detailed description, refer to Section C.
Other Series Analog input products
+ FX2nc-4AD e FX2N-4AD o FX2N-5A

* FX2N-8AD e FX2N-2AD o FXoN-3A
— For a detailed description of the other analog input
products, refer to the corresponding manuals.

1.1.2 Analog output control

Output the voltage/current signal from the PLC to an inverter, etc. to control the inverter frequency, etc.

Inverter, etc.
FX3U/FX3uc Series PLC .
: Voltage or
Sgt“\aconversmn Analog output current
q special function q
block or special
adapter

Output the frequency data The frequency will be
from the PLC. changed depending on

the input voltage/current.

— To determine whether or not a unit can be connected to the PLC, refer to Chapter 3 "System
Configuration Drawings of Analog Products."

Analog output products for FX3uU Series

* FX3u-4DA
— For detailed description, refer to Section D.

« FX3u-4DA-ADP
— For detailed description, refer to Section E.
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1.1.3

Other Series Analog output products
« FX2NC-4DA e FX2N-2DA o FXON-3A

+ FX2n-4DA o FX2N-5A
— For a detailed description of the other analog output
products, refer to the corresponding manuals.

Temperature sensor input control

Use the PLC to check the workpiece/machine temperature measured with a thermocouple or platinum
resistance thermometer sensor.

FX3U/FX3uc Series PLC

Temperature data Temperature data
D (Analog data) Temperature | (Digital value)
m sensor input,

| / * special function q

block or special
adapter

|

Measure the
temperature of the
equipment.

Check the temperature
using the PLC.

— To determine whether or not a unit can be connected to the PLC, refer to Chapter 3 "System
Configuration Drawings of Analog Products."

FX3u Series Temperature sensor input products
« FX3u-4AD-PT-ADP
— For detailed description, refer to Section F.

» FX3u-4AD-PTW-ADP
— For detailed description, refer to Section G.

« FX3u-4AD-TC-ADP
— For detailed description, refer to Section H.

Other Series Temperature sensor input products

* FX2N-8AD e FX2N-2LC

+ FX2N-4AD-TC e FX2N-4AD-PT
— For a detailed description of the other temperature sensor input products, refer to the
corresponding manuals.
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 2 Description of Analog Products
Common ltems 2.1 Types of Analog Products

2. Description of Analog Products

21 Types of Analog Products

Analog input/output products are required to perform analog control using the FX Series PLC.
There are 2 types of input/output products: the special adapter and the special function block. The differences
between special adapter and the special function block are clarified below:

2.1.1 Special adapter

The analog special adapter uses PLC devices to send/receive data to/from the PLC.

1. FX3U Series PLC
« Connect the special adapter(s) to the left side of the FX3u Series PLC.
* An expansion board is needed to connect the special adapter(s).
+ Up to 4 analog special adapters can be connected.
* When using the high-speed input/output special adapter(s), be sure to connect the high-speed input/output
special adapter(s) first, and then connect the analog special adapter(s).

High-speed

Analog special adapters input/output Expansion board PLC
special adapters

loccoolc000000000]

[eecce]eocosocood]

FX3U-_*’:_*-BD

H—J |_ Wiekk N " "non "
Up to 4 Analog adapters can be connected. "485"re%ﬁls\;a"nt§r 45%8232 ’

— For a detailed description of the system configuration, refer to the PLC User’s Manual - Hardware
Edition.

2. FX3uc (D, DSS) Series PLC
» Connect the special adapter(s) to the left side of the FX3uc (D, DSS) Series PLC.
» Up to 4 analog special adapters can be connected.

Analog special adapters PLC

5
0000000000

00000

0000000000]
EEEEE EEEERINEEE H

Up to 4 Analog adapters can be connected.

— For a detailed description of the system configuration, refer to the PLC User’s Manual - Hardware
Edition.
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3. FX3uc-32MT-LT PLC
» Connect the special adapter(s) to the left side of the FX3uc-32MT-LT PLC.
* An expansion board is needed to connect the special adapter(s).
» Up to 4 analog special adapters can be connected.

Analog special adapters Expansion board

FX3U-_*:_*-BD

Up to 4 Analog adapters can be connected. L "+ represents "422", "232", "485", "CNV", or "USB."

— For a detailed description of the system configuration, refer to the PLC User’s Manual - Hardware Edition.

2.1.2 Special function block

The special function block uses buffer memory (BFM) to send/receive data to/from the PLC.

1. FX3U Series PLC
» Connect the special function block(s) to the right side of the FX3u Series PLC.
» Up to 8 special function blocks can be connected.

PLC Analog special function block
for FX3U, FX2N and FXON

POIER ©

h

4388885853 Flo4AD

|\ J
VT

Up to 8 special function units/blocks can be
connected (excluding the special adapters).

— For a detailed description of the system configuration, refer to the PLC User’s Manual - Hardware Edition.

2. FX3uc Series PLC
» Connect the special function block(s) to the right side of the FX3uc Series PLC.
* In some cases, FX2NC-CNV-IF or FX3uc-1PS-5V may be needed for connection.

+ Up to 8" special function blocks can be connected.

PLC FX3uc or FX2NC Analog
special function block

FX3U, FX2N or FXoN Analog

FX3uc-1PS-5vV special function block

or
FXa2NC-CNV-IF

H POWER ©

FXar-4AD

- J
Vv

Up to 8" special function units/blocks can be connected (excluding the special adapters).

*1.  Up to 7 special function units/blocks can be connected to the FX3UC-32MT-LT PLC.

Select either FX3uc-1PS-5V or FX2NC-CNV-IF considering the current components consumption.

— For a detailed description of the system configuration, refer to the PLC User’s Manual - Hardware Edition.
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
Common ltems

2 Description of Analog Products
2.2 List of Analog Product Models

2.2

List of Analog Product Models

2.21

The analog input/output products compatible with the FX3u/FX3uc Series PLC are described below:

Special adapter

Type

Voltage/current input

FX3U-4AD-ADP

No. of
channels

4ch

Range

Voltage: 0V to 10V DC

Resolution

2.5mV(12bits)

Current: 4mA to 20mA DC

10pA(11bits)

Function

Combined use of voltage and
current inputs is possible.

Refer-
ence

Cc

Voltage/current output

FX3U-4DA-ADP

4ch

Temperature sensor input

Voltage: 0V to 10V DC

2.5mV(12bits)

Current: 4mA to 20mA DC

4pA(12bits)

Combined use of voltage and
current outputs is possible.

FX3U-4AD-PT-ADP

4ch

Pt100: -50°C to +250°C

0.1°C

Compatible with the platinum
resistance thermometer
sensor (Pt100).

The product can be switched
between "Centigrade" and
"Fahrenheit."

FX3U-4AD-PTW-ADP

4ch

Pt100: -100°C to +600°C

0.2°Ct0 0.3°C

Compatible with the platinum
resistance thermometer
sensor (Pt100).

The product can be switched
between "Centigrade" and
"Fahrenheit."

FX3U-4AD-TC-ADP

4ch

Type K: -100°C to +1000°C

0.4°C

Type J: -100°C to +600°C

0.3°C

Compatible with
thermocouple types K and J.
The product can be switched
between "Centigrade" and
"Fahrenheit."
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2 Description of Analog Products
2.2 List of Analog Product Models

FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
Common ltems

2.2.2 Special function block 9
|
No. of Refer- %
Type channels Range Resolution Function ence g
Voltage/current input
Voltage: 0.32mV Combined use of voltage and B
-10V to +10V DC (with sign, 16 bits) |current inputs is possible. oy
FX3U-4AD" 4ch _ The offset/gain can be adjusted.®?| B 2
Current: 1.25uA , The sampling function is L%
-20mA to +20mA DC | (with sign, 15 bits) incorporated. &°
Voltage: 0.32mV Combined use of voltage and
-10V to +10V DC (with sign, 16 bits) | current inputs is possible. C
FX3UC-4AD "2 4ch ] The offset/gain can be adjusted.” B
Current: 1'2_5“A_ ) The sampling function is g
-20mA to +20mA DC | (with sign, 15 bits) incorporated. <
Voltage: 0.32mV Combined use of voltage and ),5
-10V to +10V DC (with sign, 16 bits) |current inputs is possible. )gz:
FX2NC-4AD™2 4ch _ The offset/gain can be adjusted.?| *4
Current: 1.25pA , The sampling function is D
-20mA to +20mA DC | (with sign, 15 bits) incorporated. .
Voltage: 0.63mV Combined use of voltage, é
-10V to +10V DC (with sign, 15 bits) | current, and thermocouple is é
EXoN-8AD"" 8ch possible. *4 >
2N- Current: 2.5pA The offset/gain can be adjusted.
-20mA to +20mA DC | (with sign, 14 bits) | The sampling function is
incorporated. E
Voltage: 5mV . g
. -10V to +10V DC (with sign, 12 bits) | Combined use of voltage and =
FX2N-4AD™! 4ch - current inputs is possible. *4 S
Current: 10pA , The offset/gain can be adjusted. Z
-20mA to +20mA DC | (with sign, 11 bits) g
Voltage: 2.5mV Combined use of voltage and F
0V to 10V DC 12bits i i i
EXoN-2AD" 2ch ( ) current inputs is possible. “
Current: 4pA The offset/gain can be adjusted. 3
4mA to 20mA DC (12bits) (Common to 2 input channels) &
N
Voltage/current output ).5
Voltage: 0.32mV . %3
. A0Vto +10VDC  |(with sign, 16 bits) | ComPined use of voltage and
FX3U-4DA™ 4ch Surrent 0.63uA current outputs is possible."s D G
: iy The offset/gain can be adjusted.
OmA to 20mA DC (15bits) gl u 7
Voltage: 5mV . N
) -10V to +10V DC (with sign, 12 bits) | Combined use of voltage and =
FX2NC-4DA™ 4ch - current outputs is possible. *4 +T
Current: 20uA The offset/gain can be adjusted. 83
OmA to 20mA DC (10bits)
Voltage: 5mV . H
. -10V to +10V DC (with sign, 12 bits) | Combined use of voltage and o
FX2N-4DA™ 4ch - current outputs is possible. *4 §
Current: 20“'6,‘ The offset/gain can be adjusted. &
O0mA to 20mA DC (10bits) S
Voltage: 2.5 mV . 5‘53
0V to 10V DC (12 bits) Combined use of voltage and o
FX2N-2DA™ 2ch - current outputs is possible. *4 I
Current: 4“A, The offset/gain can be adjusted.
4mA to 20mA DC (12bits) o
*1. To connect this block to the FX3uc Series PLC, either the FXanc-CNV-IF or FX3uc-1PS-5V is required. g
*2. Connectable with the FX3uc Series PLC only. %S
o
*3. The offset and gain of the FX3uU-4AD, FX3uc-4AD, FX2Nc-4AD and FX2N-8AD cannot be adjusted for 8>
channels using the analog value direct indication mode.
*4. Refer to the instruction manual of the respective product.
*5. The offset and gain of the FX3U-4DA cannot be adjusted for channels using the analog value mV (or pA)
specification mode.

A-7



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition

Common Items

2 Description of Analog Products
2.2 List of Analog Product Models

No. of . . Refer-
Type channels Range Resolution Function ence
Voltage/current input/output mixture
Voltage: 0.32mV
4ch Current: 1.25pA current is possible.
-20mA to +20mA DC with sign, 15 bits i
EXON-5AM ( s ) Thg offse}égann can be v
Voltage: 5mV adjusted.
Output |-10V to +10V DC (with sign, 12 bits) | The scaling function is
1ch Current: 20pA incorporated.
OmA to 20mA DC (10bits)
Voltage: 40mV
Input 0V to 10V DC (8bits)
2ch Current: 64pA The input format is common to 2
4mA to 20mA DC (SbitS) channels.
_3A*1 *
FXON-3A Voltage: 40mV The offset/gain can be adjusted. 3
Output |0V to 10V DC (8bits) (Common to 2 input channels)
1ch Current: 64uA
4mA to 20mA DC (8bits)
Temperature sensor input
Type K: 0.1°C Combined use of voltage,
-100°C to +1200°C ’ current, and thermocouple is
Tvoe J- R possible.
-1y(F))0°C to +600°C 0.1°C Compatible with thermocouple
FX2N-8AD™1 8ch types K, J, and T. *3
The unit can be switched between
Type T: 0.1°C "Centigrade" and "Fahrenheit."
-100°C to +350°C The sampling function is
incorporated.
Type K: 0.4°C Compatible with thermocouple
. -100°C to +1200°C ’ types K and J.
FX2N-4AD-TC*1 |4ch . . *3
Type J: 0.3°C The unit can be switched between
-100°C to +600°C ) "Centigrade" and "Fahrenheit."
Compatible with the platinum
Pt100: resistance thermometer sensor
FX2N-4AD-PT*1 |4ch or 5 0.2°C to 0.3°C (Pt100 or JPt100). *3
-100°C to +600°C . .
The unit can be switched between
"Centigrade" and "Fahrenheit."
Example: Compatible with thermocouple
Type K: typesK,J,R, S, E, T, B, N, PL I,
-100°C to +1300°C WRe5-26, U, and L.
Compatible with the platinum
resistance thermometer sensor
(Pt100, JPt100).
0.1°C or 1°C The unit can be switched between
FX2N-2LC*1 2ch (Depends on the "Centigrade" and "Fahrenheit." *3
Pt100: sensor input range.) | The temperature adjustment
-200°C to +600°C function (PID operation, etc.) is

incorporated.

The peak disconnection
detection function is
incorporated.

(A CT sensor is needed.)

*1. To connect this block to the FX3uc Series PLC, either the FX2NC-CNV-IF or FX3uc-1PS-5V is needed.

*2. The offset and gain of the FX2N-5A cannot be adjusted for channels using the analog value direct
indication mode or the analog value mV (or pA) specification mode.

*3. Refer to the corresponding product instruction manual.
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3. System Configuration Drawings of Analog Products

SWa)| UoWWo)

This section shows drawings to describe the configuration of analog units for the FX3u/FX3uc Series PLC.

NeEXd w

-
>
w
- S T
3.1 FX3u Series PLC TES
o
3.1.1  Connection of special adapters C
.
FX3u Series @
= 5
______ _4: To connect special function blocks , refer to the next page. E 3'5
“hisiggapessisinn \, ] ]
E and represent the connecting positions. D
For a detailed installation description, refer to the following manual supplied with
your PLC. =
—Refer to the FX3u Series User's Manual - Hardware Edition. i
g
Analog input
European terminal block J e Flowmeter
¢ Pressure sensor E
¢ Signal converter, etc. N
FXsu-***-BD*" 8
A
o
>
>
o
o
o
A
2 A F
g Anal tput <
c - nalog outpu %
8 European terminal block) « Inverter, etc. i
5 5
& FX3u-4DA-ADP S
8] T
(2]
Q
2 G
-
E
E 1
2 5
b Temperature sensor +T
a input ==
(= European terminal block ) o
o eThermocouple
g = (types K and J) H
< FXsu-4AD-TC-ADP N
g &
o IS
= &
&3
el
I
Temperature sensor
input o
"—( European terminal block) ePlatinum resistance g
thermometer =Z
sensor (Pt100) = s
FXau-4AD-PT-ADP gs
FXsu-4AD-PTW-ADP =~
*1.  An FX3u-232-BD, FX3u-485-BD, FX3u-422-BD, FX3u-USB-BD, or FX3u-CNV-BD is needed to
connect the special adapters.
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3.1.2 Connection of special function blocks

FX3u Series

, E and represent the connecting positions.

For a detailed description of installation, refer to the following manual
supplied with your PLC.

— Refer to the FX3U Series User's Manual - Hardware Edition.

_i To connect the special adapters or the expansion boardsE’ ,
7 refer to the previous page.

Analog input
o Flowmeter
e Pressure sensor
» Signal converter,

¢————¢ Terminalblock | etc.

"~ Analog output
Special function
block for FX3u, « Inverter, etc.
FX2N and FXoN

Pt ©

Temperature sensor
input

e Thermocouple

o Platinum resistance
thermometer
sensor (Pt100)

o]
(0]
o
[&]
[}
=
=
o
(]
(0]
o]
=
@
(6]
(]
X
[$]
kel
Q0
c
S
=
o
c
=}
=
5
[$]
(0]
o
[77)
[ce]
[e]
fe)
o
)

» For a detailed description of the connectable special function blocks and system configuration:
— Refer to the FX3u Series User's Manual - Hardware Edition.

The analog special function blocks for the FX3u, FX2N and FXoN shown in the following table can be
connected to the FX3u Series PLC:

FX Series Type
Analog special function blocks for
the FX3U FX3U-4AD, FX3U-4DA
Analog special function blocks for FX2N-8AD, FX2N-4AD, FX2N-2AD, FX2N-4DA, FX2N-2DA, FX2N-5A,
the FX2N FX2N-4AD-PT, FX2N-4AD-TC, FX2N-2LC
Analog special function blocks for
the FXON FXON-3A
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3.2 FX3uc Series PLC

SWa)| UoWWo)

3.2.1 Connection of special adapters

1. FX3uc (D, DSS) Series PLC

NeEXd w

-
. &S
c
N Qi
iTo connect the special function blocks [§or the conversion adapters [8] , $5
! refer to Subsection 3.2.2-1. H S
, represent the connecting positions. C
For a detailed description of installation, refer to the following manual supplied with to
your PLC. -
— Refer to the FX3ucC Series User's Manual - Hardware Edition. é
5
Analog input &
European terminal block J «Flowmeter E
ePressure sensor D
FX3U-4AD-ADP «Signal converter, etc. o
w
N
o
>
5 A 1
8 B ' E
g Anal tput
nalog outpu
E European terminal block ) o P %
8 elnverter, etc. @
[ o JS
Q >
c FX3u-4DA-ADP >
® o
$) T
@
[9)
g F
-
E :
S : £
3 F Temperature sensor ::5
=1 & . input :'tU> 3
8) European terminal block ) «Thermocouple =
© L (types K and J) G
c
- FXau-4AD-TC-ADP -
o 8
o IS
= S
+ T
8=
Temperature sensor H
input
0—( European terminal bIock) ePlatinum resistance g
thermometer S
sensor (Pt100) *;D;
FX3u-4AD-PT-ADP >4
FXsu-4AD-PTW-ADP g°
T
o
=2
m=
g S|
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3 System Configuration Drawings of Analog Products

3.2 FX3UC Series PLC

2. FX3uc-32MT-LT PLC

il

1 —r
[WENE]

Bl

FX3u-***-BD"

o
[0
2
[&]
[0
=
=
Q
(]
(]
o)
c
(1]
(&)
(2]
—
[0
2
Q.
©
©
@
T
(8]
()
Q.
(%]
()]
kel
@
=
(]
-
o
ie]
o
)

*1.
connect the special ad

'?refer to Subsection 3.2.2-2.

To connect the special function blocks [§or the conversion adapters [B] ,

Nmm————

, E and represent the connecting positions.

For a detailed description of installation, refer to the following manual supplied with to

your PLC.

— Refer to the FX3UC Series User's Manual - Hardware Edition.

European terminal block )

European terminal block ]

b
FX3u-4DA-ADP

European terminal block J

=
FXsu-4AD-TC-ADP

o—( European terminal block J

FXsu-4AD-PT-ADP
FXsu-4AD-PTW-ADP

An FX3u-232-BD, FX3u-485-BD, FX3u-422-BD, FX3u-USB-BD, or FX3u-CNV-BD is needed

apters.

Analog input
sFlowmeter
ePressure sensor
eSignal converter, etc.

Analog output
eInverter, etc.

Temperature sensor
input

eThermocouple
(types K and J)

Temperature sensor
input

ePlatinum resistance
thermometer
sensor (Pt100)

to
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3.2 FX3UC Series PLC

3.2.2

Connection of special function blocks

ies PLC

, , and E represent the connecting positions.

For a detailed description of installation, refer to the following manual supplied with
to your PLC.

— Refer to the FX3UC Series User's Manual - Hardware Edition.

-

To connect the special adapters refer to Subsection 3.2.1-1.

{ European terminal block ]

% European terminal block ]

Special function
block for FXane

Analog input
eFlowmeter
ePressure sensor
#Signal converter, etc)

»—{ European terminal block )

Analog output
e|nverter, etc.

Temperature sensor
input

eThermocouple
ePlatinum resistance

- thermometer
IP—{ European terminal bIock) sensor (Pt100)

5
(0]
2
[&)
[0)
(e
C
o
(&)
(0]
e}
(e
@
(&)
()
X
[&)
ge!
e}
C
S
Z
(e
=}
=
T
(8]
[0
o
w
[ce]
(@]
e
o
]

FX3uc-1PS-5V

Special function
block for FX2NnC

Pk ©

o '—f Terminal block ]

Mo
===

Special function

FXa2ne-CNV-IF

block for FX3u,
FX2N and FXoN

» For a detailed description of special function block connectability and system configuration:

— Refer to the FX3uc Series User's Manual - Hardware Edition.

» Use the FX3uc-1PS-5V (extension power supply unit) if the capacity of the 5V DC power supply unit
incorporated in the FX3uc Series PLC is deteriorated.

— Refer to the FX3uc Series User's Manual - Hardware Edition.

The following analog special function blocks for the FX3u, FX2Nc, FX2N and FXoN can be connected to the

FX3uc Series PLC:

FX Series

Type

Analog special function blocks for the FX3u

FX3u-4AD, FX3uU-4DA

Analog special function blocks for the FX2NC FXa2nc-4AD, FXa2nc-4DA

Analog special function blocks for the FX2N

FX2N-8AD, FX2N-4AD, FX2N-2AD, FX2N-4DA, FX2N-2DA,
FX2N-5A, FX2N-4AD-PT, FX2N-4AD-TC, FX2N-2LC

Analog special function blocks for the FXoN

FXoN-3A
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2. FX3uc-32MT-LT PLC

, E , and E] represent the connecting positions.

For a detailed description of installation, refer to the following manual supplied with
your PLC.

— Refer to the FX3UC Series User's Manual - Hardware Edition.

iTo connect the special adapters [fgY or the expansion boards E’
i refer to Subsection 3.2.1-2.

{ European terminal block )

o

% % European terminal block ]

o) .

= Analog input

8 Special function . oFlowmeter

2 block for FXanc ePressure sensor

= #Signal converter, etc|

z »—( European terminal block ]

g Analog output

o) elnverter, etc.

= FX3uc-4AD

E Temperature sensor

=2 input

© eThermocouple

) . .

Q E ePlatinum resistance
7 thermometer

)

& »—{ European terminal block ) sensor (Pt100)

9 —e

= or Special function

block for FX2nC

FX3uc-1PS-5V

| &—+¢  Teminalblock )
Lo Special function
block for FX3u,
FXanc-CNV-IF FX2N and FXoN

» For a detailed description of special function block connectability and system configuration:
— Refer to the FX3uc Series User's Manual - Hardware Edition.
» Use the FX3uc-1PS-5V (extension power supply unit) if the capacity of the 5V DC power supply unit
incorporated in the FX3uc Series PLC is deteriorated.
— Refer to the FX3uc Series User's Manual - Hardware Edition.
The following analog special function blocks for the FX3u, FX2Nc, FX2N and FXoN can be connected to the
FX3uc Series PLC:

FX Series Type
Analog special function blocks for the FX3u FX3u-4AD, FX3u-4DA
Analog special function blocks for the FX2NC FXa2nc-4AD, FXa2nc-4DA

FX2N-8AD, FX2N-4AD, FX2N-2AD, FX2N-4DA, FX2N-2DA,
FX2N-5A, FX2N-4AD-PT, FX2N-4AD-TC, FX2N-2LC

Analog special function blocks for the FXoN FXoN-3A

Analog special function blocks for the FX2N
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4. Comparison of Performance Specifications
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The analog product performance specifications are shown in the following tables. Select the optimal product

nexd m

for your equipment. 3
=
WS
5
4.1 Analog Input S
411 FX3u-4AD-ADP C
.
<
FX3U-4AD-ADP &
Specifications o
Voltage input Current input JU>
Number of input points 4ch ©
Analog i 0V to 10V DC 4mA to 20mA DC D
nalog(input range (Input resistance: 194 kQ) (Input resistance: 250 Q) |
Absolute maximum output -0.5V,+15Vv -2mA,+30mA E
Offset _ _ b
. Impossible to change Impossible to change
Gain
Digital output 12 bits, binary 11 bits, binary E
Resolution 2.5mV(10Vx1/4000) 10pA(16mA%1/1600) )
- ¢
(8] i B
g g’gf'sirg temperature +0.5%(+50mV) for 10V full scale +0.5%(+80uA) for 16mA full scale S
gl z
© o
S %Tg'ggf,éemperat”re +1.0%(+100mV) for 10V full scale +1.0%(+160uA) for 16mA full scale F
5| y
&S
Time required for A/D ' IN
conversion 200ps (Data updated every scan time.) =
L3
4080 1640 )
4000 1600 G
B,
Input characteristics 3 3 < b=
S > 3 £ >0
=
0 —> 10V 0 4mA —> 20mA H
Analog input Analog input o
» The photocoupler is used to insulate the analog input area from the PLC. 'Cg
Insulation method » The DC/DC converter is used to insulate the power supply from the analog inputs. ;‘>E|
+ Channels are not insulated from each other. g°
Numbgr eI O i 0 point (This number is not related to the maximum I/O points of the PLC.) I
occupied
3
2
2
55
gs
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Common Items

4 Comparison of Performance Specifications
4.1 Analog Input

41.2 FX2n-2AD
FX2N-2AD
Specifications

Voltage input Current input
Number of input points 2ch

0V to 5V DC
Analog input range O0Vito 10V DC (Inpirtnfc;;ci)stze?nn;g 25?09)

(Input resistance: 200 kQ) ’

Absolute maximum output -0.5V,+15V -2mA,+60mA

Offset

If the digital value is "0":0V to 123

If the digital value is "0":0mA to 4mA"2"3

Gain

If the digital value is "4000":
5V to 10V'2"3

If the digital value is "4000":20mA"2"3

Digital output

12 bits, binary

Resolution 2.5mV(10Vx1/4000)3 4.00pA(16mAx1/4000)3

;3' Ambient temperature: ) )

5 | 2545°C

Q

(&)

©

5 g‘rgb'sesﬁgemperat”re: +1.0%(+100mV) for 10V full scale +1.0%(+160uA) for 16mA full scale
e}

Time required for A/D
conversion

2.5ms x number of selected channels

(Operation synchronized

with sequence program)

Input characteristics

Digital output
10.238V

0————> 10v
Analog input

Digital input

20.380mA

04mA —> 20mA
Analog input

Insulation method

» The photocoupler is used to insulate the analog input area from the PLC.

* Channels are not insulated from each other.

Number of I/O points
occupied

8 points (Taken from either the input or output points of the PLC.)

1.
*2.
*3.

Use the adjustment volume to adjust FX2N-2AD.

For FX2N-2AD, combined use of the voltage and current inputs is not possible.

Adjustment of the offset or gain value will change the resolution.
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4 Comparison of Performance Specifications
4.1 Analog Input

41.3 FX3u-4AD 3]
|
o
FX3U-4AD =
Specifications g
Voltage input Current input @
Number of input points 4ch B
. 10V to +10V DC -20mA to +20mA DC e
Analog input range . ) 4mA to 20mA DC AT
(Input resistance: 200 kQ) . . ce
(Input resistance: 250 Q) i?
Absolute maximum output +15V +30mA &°
Offset -10V to +9V' 12 -20mA to +17mA™""3
Gain -9V to +10V 12 -17mA to +30mA™"’3 C
Digital output With sign, 16 bits, binary With sign, 15 bits, binary %
Resolution™ 0.32mV(20Vx1/64000) 1.25pA(40mAx1/32000) £
esolution 2.5mV(20Vx1/8000) 5.00pA(40mAx1/8000) 2
o
> e
© | Ambient temperature: +0.5%(+200uA) for 40mA full scale
© +0.3%(+ )
3 25+5°C 0.3%(+60mV) for 20V full scale Same accuracy for 4mA to 20mA input D
& z
‘S | Ambient temperature: o 1+1.0%(£400uA) for 40mA full scale E
g 0 to 55°C +0.5%(+100mV) for 20V full scale Same accuracy for 4mA to 20mA input g
Time required for A/D “5
savEren 500us x number of selected channels E
®\When the input mode is set to "0": ®\When the input mode is set to "6": |
+32640 7 +16320 §
+32000 > +16000 < 9
§ & £
o o (@)
~ o
+ g
10V 0 -20mA o F
+10V +20mA
> < !
N € >
: S S e
Input characteristics = 39000 N 16000 &
-32640 -16320 ;;6 3
®\When the input mode is set to "3": o
16400
16000 < G
£ .
< w
S =
o =
=
0'4mA 20mA )Sé
e
» The photocoupler is used to insulate the analog input area from the PLC. H
Insulation method » The DC/DC converter is used to insulate the power supply from the analog inputs.
+ Channels are not insulated from each other. g
=
Numbgr GO el 8 points (Taken from either the input or output points of the PLC.) %
occupied + 5
50
*1.  Adjustment of the offset or gain value will not affect the resolution. In the direct indication mode, however, the o
offset/gain cannot be adjusted. I
*2.  The offset and the gain should satisfy the following condition: =
1V < (Gain - Offset) S]
*3. The offset and the gain should satisfy the following condition: ’-EQ
3mA < (Gain - Offset) < 30mA Z5
*4.  The resolution and the input/output characteristics depend on the selected mode. @g
*5.  If 1 or more channels use the digital filter(s), the time required for A/D conversion will be
"5 ms x number of selected channels."
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4 Comparison of Performance Specifications
4.1 Analog Input

414 FXan-4AD
FX2N-4AD
Specifications
Voltage input Current input
Number of input points 4ch

Analog input range

-10V to +10V DC
(Input resistance: 200kQ)

-20mA to +20mA DC
4mA to 20mA DC
(Input resistance: 250 Q)

Absolute maximum output

+15V

+32mA

Offset

-5V to +5V1:"2

-20mA to +20mA™1:"3

Gain

-4V to +15V " 1+"2

-16mA to +32mA™":"3

Digital output

With sign, 12 bits, binary

With sign, 11 bits, binary

Resolution 5mV(20Vx1/4000)" 20pA(40mAx1/2000)

;3' Ambient temperature: } _

S | 25+5°C

Q

®

E Ambient temperature: o +1.0%(+400uA) for 40mA full scale
g 0 to 55°C +1.0%(+200mV) for 20V full scale Same accuracy for 4mA to 20mA input

Time required for A/D
conversion

Normal conversion mode:15ms

x number of selected channels

High-speed conversion mode: 6ms x number of selected channels

Input characteristics

+2047
+2000

+10.235V

A0V g

+10V

-10.240V

-2000
-2048

®\When the input is set from -20 mA to +20 mA:

+1600
+1000
<
£
N
™
-20mA +
+20mA
<
£
N
@
-1000
-1600
®\When the input is set from 4 mA to 20 mA:
1750
1000
<
£
N
™
0'4mA 20mA

Insulation method

» The photocoupler is used to insulate the analog input area from the PLC.
* The DC/DC converter is used to insulate the power supply from the analog inputs.
+ Channels are not insulated from each other.

Number of I/O points
occupied

8 points (Taken from either the input or output points of the PLC.)

*1.  Adjustment of the offset or gain value will not affect the resolution.

*2.  The offset and the gain should satisfy the following condition:
1V < (Gain - Offset) < 15V

*3. The offset and the gain should satisfy the following condition:
4mA < (Gain - Offset) < 32mA
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4.1 Analog Input

41.5 FX3uc-4AD o
|
o
FX3Uc-4AD =
Specifications g
Voltage input Current input @
Number of input points 4ch B
. 10V to +10V DC -20mA to +20mA DC e
Analog input range . ) 4mA to 20mA DC AT
(Input resistance: 200 kQ) . . ce
(Input resistance: 250 Q) i?
Absolute maximum output +15V +30mA &°
Offset -10V to +9V' 12 -20mA to +17mA™""3
Gain -9V to +10V 12 -17mA to +30mA™"’3 C
Digital output With sign, 16 bits, binary With sign, 15 bits, binary %
Resolution™ 0.32mV(20Vx1/64000) 1.25pA(40mAx1/32000) £
esolution 2.5mV(20Vx1/8000) 5.00pA(40mAx1/8000) 2
o
> e
© | Ambient temperature: +0.5%(+200uA) for 40mA full scale
© +0.3%(+ )
3 25+5°C 0.3%(+60mV) for 20V full scale Same accuracy for 4mA to 20mA input D
& z
‘S | Ambient temperature: o 1+1.0%(£400uA) for 40mA full scale E
g 0 to 55°C +0.5%(+100mV) for 20V full scale Same accuracy for 4mA to 20mA input g
Time required for A/D “5
savEren 500us x number of selected channels E
®\When the input mode is set to "0": ®\When the input mode is set to "6": |
+32640 7 +16320 §
+32000 > +16000 < 9
§ & £
o o (@)
~ o
+ g
10V 0 -20mA o F
+10V +20mA
> < !
N € >
: S S e
Input characteristics = 39000 N 16000 &
-32640 -16320 ;;6 3
®\When the input mode is set to "3": o
16400
16000 < G
£ .
< w
S =
o =
=
0'4mA 20mA )Sé
e
» The photocoupler is used to insulate the analog input area from the PLC. H
Insulation method » The DC/DC converter is used to insulate the power supply from the analog inputs.
+ Channels are not insulated from each other. g
=
Numbgr GO el 8 points (Taken from either the input or output points of the PLC.) %
occupied + 5
50
*1.  Adjustment of the offset or gain value will not affect the resolution. In the direct indication mode, however, the o
offset/gain cannot be adjusted. I
*2.  The offset and the gain should satisfy the following condition: =
1V < (Gain - Offset) S]
*3. The offset and the gain should satisfy the following condition: ’-EQ
3mA < (Gain - Offset) < 30mA Z5
*4.  The resolution and the input/output characteristics depend on the selected mode. @g
*5.  If 1 or more channels use the digital filter(s), the time required for A/D conversion will be
"5 ms x number of selected channels."
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41.6 FXa2nc-4AD

FX2NC-4AD
Specifications
Voltage input Current input

Number of input points 4ch

. 10V to +10V DC -20mA to +20mA DC
Analog input range (Input resistance: 200kQY) 4mA to 20mA DC

P ’ (Input resistance: 250 Q)

Absolute maximum output +15V +30mA
Offset -10V to +9Vv' 12 -20mA to +17mA™"’"3
Gain -9V to +10V' "2 -17mA to +30mA™""3
Digital output With sign, 16 bits, binary With sign, 15 bits, binary

oy 0.32mV(20Vx1/64000) 1.25uA(40mA%1/32000)
Resolution 2.5mV/(20Vx1/8000) 5.001A(40mAx1/8000)

Ambient temperature:
2515°C

+0.5%(£200pA) for 40mA full scale

0,
£0.3%(+60mV) for 20V full scale Same accuracy for 4mA to 20mA input

Ambient temperature:
0 to 55°C

+1.0%(+400uA) for 40mA full scale

0,
#0.5%(+100mV) for 20V full scale Same accuracy for 4mA to 20mA input

Overall accuracy

Time required for A/D .
9 1ms x number of selected channels™

conversion
®\When the input mode is set to "0": ®\When the input mode is set to "6":
+32640 7 +16320
+32000 +16000 <
] §
7 S
-0V o * -20mA 0 +
> +10V < 20mA
N £
=) <
ey < S
Input characteristics 32000 b 16000
-32640 -16320
®\When the input mode is set to "3":
16400
16000
<
£
<
o
N
0" 4mA 20mA

» The photocoupler is used to insulate the analog input area from the PLC.
Insulation method » The DC/DC converter is used to insulate the power supply from the analog inputs.
» Channels are not insulated from each other.

Number of I/O points

accupied 8 points (Taken from either the input or output points of the PLC.)

*1.  Adjustment of the offset or gain value will not affect the resolution. In the direct indication mode, however, the
offset/gain cannot be adjusted.

*2.  The offset and the gain should satisfy the following condition:
1V < (Gain - Offset)
*3. The offset and the gain should satisfy the following condition:
3mA < (Gain - Offset) < 30mA
*4.  The resolution and the input/output characteristics depend on the selected mode.

*5.  If 1 or more channels use the digital filter(s), the time required for A/D conversion will be
"5 ms x number of selected channels."
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SWa)| UoWWo)

41.7 FX2n-8AD
FX2N-8AD
Specifications
Voltage input Current input
Number of input points 8ch

Analog input range

-10V to +10V DC
(Input resistance: 200 kQ)

-20mA to +20mA DC
4mA to 20mA DC
(Input resistance: 250 Q)

nexd m

avy-onexd
av-

Absolute maximum output

+15V

+30mA

Offset

-10V to +9Vv'1."2

-20mA to +17mA™":"3

Gain

-9V to +10V' 12

-17mA to +30mA™"-"3

Digital output

With sign, 15 bits, binary

With sign, 14 bits, binary

Resolution™

0.63mV(20Vx1/32000)
2.5mV/(20Vx1/8000)

2.501A(40mAx1/16000)
2.00uA(16mAx1/8000)

Ambient temperature:
2515°C

+0.3%(x60mV) for 20V full scale

+0.3%(£120pA) for 40mA full scale
Same accuracy for 4mA to 20mA input

Ambient temperature:
0 to 55°C

Overall accuracy

+0.5%(x100mV) for 20V full scale

+0.5%(+200uA) for 40mA full scale
Same accuracy for 4mA to 20mA input

vay-nexd U dav-avy-nexd O

Time required for A/D
conversion

500us x number of

selected channels™

Input characteristics

®\When the input mode is set to "0":

+16320
+16000
>
&
=)
0V o +
> +10V
N
=)
-16000
-16320

®\When the input mode is set to "6™:

-20.4mA

+8160
+8000 <

£

<

o

N

20mA o +

+20mA

-8000

Approx.-8160

®\When the input mode is set to "3":

8200
8000

20.4mA

0 4mA 20mA

avp-nexd ~T1 dav-varnexd TT1

av-
Ld-

d
avy-nexd G)

dav-
MLd-

Insulation method

» The photocoupler is used to insulate the analog input area from the PLC.
» The DC/DC converter is used to insulate the power supply from the analog inputs.

* Channels are not insulated from each other.

.

Number of I/O points
occupied

8 points (Taken from either the input or output points of the PLC.)

dav-
Ol

*1.  Adjustment of the offset or gain value will not affect the resolution. In the direct indication mode, however, the

offset/gain cannot be adjusted.

*2.  The offset and the gain should satisfy the following condition:
1V < (Gain - Offset)

*3. The offset and the gain should satisfy the following condition:
3mA < (Gain - Offset) < 30mA

*4.  The resolution and the input/output characteristics depend on the selected mode.

*5.  If 1 or more channels use the thermocouple input(s), the input voltage/current data conversion speed will be

"1 ms x number of selected channels."

uoionsu| Aild s

(88 ON4)
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4.2 Analog Output

421 FX3u-4DA-ADP

FX3U-4DA-ADP
Specifications
Voltage output Current output
Number of output points 4ch
Analod outout ranae 0V to 10V DC 4mA to 20mA DC
g oulp 9 (External load: 5k to 1MQ) (External load: 500Q or less)
Offset ) )
. Impossible to change Impossible to change
Gain
Digital input 12 bits, binary
Resolution 2.5mV(10Vx1/4000) 4uA(16mAx1/4000)
g‘gg'fgt temperature: +0.5%(+50mV) for 10V full scale +0.5%(+:80uA) for 16mA full scale
S [ Ambientt ture:
£ OrtT) ges’lcempera ure: +1.0%(£100mV) for 10V full scale +1.0%(£160pA) for 16mA full scale
Q
:fé If the external load resistance (Rs) is less than
© 5kQ, the load will be increased as shown in the
g Reference following formula: (Increase: 100 mV per 1%) -
47x100 .
Reva7  0-9(%)

i3 regwred gl 200us (Data updated every scan time.)
conversion

10V 20mA

= g

=3 )
Output characteristics 3 2

8 =} E o

T 3 3

£ < 4mA <

0 —> 4000 0 —> 4000
Digital input Digital input
» The photocoupler is used to insulate the analog output area from the PLC.
Insulation method » The DC/DC converter is used to insulate the power supply from the analog inputs.
* Channels are not insulated from each other.

EI:CHngdOf 102 peiiis 0 point (This number is not related to the maximum I/O points of the PLC.)
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SWa)| UoWWo)

4.2.2 FX2nN-2DA
FX2N-2DA
Specifications
Voltage output Current output
Number of output points 2ch

nexd w

Analog output range 00\</t?0150\>/§g 4mA to 20mA DC g
. S T
(External load: 2k to 1MQ) (External load: 400Q2 or less) gg
x4 %9 If the digital value is "0": If the digital value is "0": ©
iz 0V to 1V 4mA
Gain™2 If the digital value is "4000": If the digital value is "4000": C
ain 5V to 10V 20mA B
Digital output 12 bits, binary E
] " " >
Resolution 2.5mV/(10Vx1/4000)2 4uA(16mAx1/4000) 2 2
0.1V 0.16mA s
Overall accuracy . .
Does not include any load fluctuation. - D
Time required for D/A 4ms x number of selected channels |
conversion (Operation synchronized with sequence program) &
S
>
y g E
3 3 -
= > b
o o c
A o © ;
Output characteristics S 10 g o ;C,:
c g 4mA = >
< m %
0 —> 4000 0 ——> 4000
Digital input Digital input F
If the input data consists of 13 bits or more, only the lower 12 bits will be valid, and the other bits will g
be ignored. T
>
. » The photocoupler is used to insulate the analog output area from the PLC. P
Insulation method . >3
* Channels are not insulated from each other. 8
Number of 1/O points . . . .
. 8 points (Taken from either the input or output points of the PLC.) G
occupied
-
*1.  Use the adjustment volume to adjust the FX2N-2DA. é(
*2. Adjustment of the offset or gain value will change the resolution. %
+ T
8=
-
>
¢
N
>
2
50
e
3
=
=2
I
o2
xS
&
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42.3 FX3u-4DA
FX3U-4DA
Specifications
Voltage output Current output
Number of output points 4ch

Analog output range

-10V to +10V DC
(External load: 1k to TMQ)

OmA to 20mA DC
4mA to 20mA DC
(External load: 500Q2 or less)

Offset 10V to +9V' 172 OmA to 17mA™"™3

Gain -9V to +10V'"2 3mA to 30mA™""3

Digital input With sign, 16 bits, binary 15 bits, binary

Resolution 0.32mV(20Vx1/64000) 4 0.63pA(20mAx1/32000) 4

2 | Ambient temperature: +0.3%(£60pA) for 20mA full scale

(&) 0,

g 25+5°C £0.3%(+60mV) for 20V full scale Same accuracy for 4mA to 20mA output
Q

© | Ambient temperature: +0.5%(£100pA) for 20mA full scale

© [

= |0to 55°C £0.5%(100mV) for 20V full scale Same accuracy for 4mA to 20mA output
g Reference Includes corrective function by load fluctuation. -

Time required for D/A
conversion

1ms (The number of selected channels will not affect this value.)

Output characteristics

®\When the output mode is set to "0":

+10.2V
+10V o
<t
©
N
[92]
X
32000 ¢
o +32000
<
©
[
@
-10V
-10.2V

®\When the output mode is "2":
(The dotted line is for mode 3.)

20.4mA:
20mAS--""TTg d
U4
g
D= ¢, i
g 7
c> 4 i
<o /) bl
4 | <t
7, o
4mAY i S
0 —> 32000

Digital input

Insulation method

» The photocoupler is used to insulate the analog output area from the PLC.
* The DC/DC converter is used to insulate the power supply from the analog output.
» Channels are not insulated from each other.

Number of I/O points
occupied

8 points (Taken from either the input or output points of the PLC.)

*1. Adjustment of the offset or gain value will not affect the resolution. In the analog value specification

mode, however, the offset/gain cannot be adjusted.

*2.  The offset and the gain should satisfy the following condition:
1V < (Gain - Offset) < 10V

*3. The offset and the gain should satisfy the following condition:
3mA < (Gain - Offset) < 30mA

*4. Adjustment of the offset or gain value will not affect the resolution.
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4.2.4 FX2N-4DA 9
|
S
FX2N-4DA 53
Specifications &
Voltage output Current output
Number of output points 4ch B
10V to +10V DC OmA to 20mA DC gg
Analog output range (External load: 2k to 1MQ) 4mA to 20mA DC 1=
: (External load: 5000 or less) iﬁg
*q wq * o
Offset -5V to +5V' 12 -20mA to +20mA™""™3
Gain 15V or less, and 32 mA or less, and
Gain - Offset > 1V Gain - Offset > 4mA C
Digital output With sign, 12 bits, binary 10 bits, binary g
=
Resolution 5mV(10Vx1/2000)"! 20pA(20mAx1/1000)" =
+1.0%(£200uA) for 20mA full scale 5‘5
+1.0%(+
Overall accuracy +1.0%(200mV) for 20V full scale Same accuracy for 4mA to 20mA output °
Does not include any load fluctuation. - D
1 i Ul
Time reqwred for D/A 2.1 ms (The number of selected channels will not affect this value.) &
conversion T
o
®\When the output mode is set to "0": ®\When the output mode is "2": &
(The dotted line is for mode 1.)
+10V | 20mA E
1 =
R e 2
Output characteristics 'S o 7 £
Wigolt -2000 P 2 Y ;U:
: v © 7, d
g +2000 g // . §
a ’, 2
; 4mA ¢ - F
i -10v 0" —— 1000
Digital input =%
¢
» The photocoupler is used to insulate the analog input area from the PLC. %
Insulation method » The DC/DC converter is used to insulate the power supply from the analog output. jU;'_q
+ Channels are not insulated from each other. T
Numbgr GO i 8 points (Taken from either the input or output points of the PLC.) G
occupied -
=
*1.  Adjustment of the offset or gain value will not affect the resolution. N
>
*2.  The offset and the gain should satisfy the following condition:1 . %
1V < (Gain - Offset) < 15V ’ég
*3. The offset and the gain should satisfy the following condition:
4mA < (Gain - Offset) < 32mA H
-
>
e
N
>
2
50
e
T
=
=2
I
o8
g:
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4.2.5 FX2nC-4DA
FX2NC-4DA
Specifications
Voltage output Current output
Number of output points 4ch
OmA to 20mA DC
Analog output range -10V o +10V DC 4mA to 20mA DC

(External load: 2k to 1TMQ)

(External load: 500Q2 or less)

Offset -5V to +5V 12 -20mA to +20mA™"-"3
Gain -4V to +15V'12 -16mA to +32mA™""3
Digital input With sign, 12 bits, binary 10 bits, binary

Resolution”! 5mV(20Vx1/4000) 20pA(20mAx1/1000)

25+5°C

Ambient temperature:

+0.5%(+100mV) for 20V full scale

+0.5%(£100pA) for 20mA full scale
Same accuracy for 4mA to 20mA output

0 to 55°C

Ambient temperature:

+1.0%(+200mV) for 20V full scale

+1.0%(£200pA) for 20mA full scale
Same accuracy for 4mA to 20mA output

Reference

Overall accuracy

Does not include any load fluctuation.

Time required for D/A
conversion

2.1ms (The number of selected channels will not affect this value.)

Output characteristics

®\When the output mode is set to "0":

+10V

'1'2'6217""51

-2000 0

+2000

-2048

-10Vv

®\When the output mode is "2":
(The dotted line is for mode 1.)

20mA
l"
D)+ 2,
o=}
32 Y
c 3 /
<O /
/ IN)
/ N
4mAY =]
0 ——> 1000
Digital input

Insulation method

» The photocoupler is used to insulate the analog output area from the PLC.
* The DC/DC converter is used to insulate the power supply from the analog output.

* Channels are not insulated from each other.

Number of I/O points
occupied

8 points (Taken from either the input or output points of the PLC.)

*1.  Adjustment of the offset or gain value will not affect the resolution.

*2.  The offset and the gain should satisfy the following condition:
1V < (Gain - Offset) < 15V

*3. The offset and the gain should satisfy the following condition:
4mA < (Gain - Offset) < 32mA
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4.3 Mixed Analog Input/Output

4.3

Mixed Analog Input/Output

431 FX2n-5A

1. Analog input

Specifications

FX2N-5A

Voltage input

Current input

Number of output points

4ch

Analog input/output

-10V to +10V DC
-100mV to +100mV DC

-20mA to +20mA DC
4mA to 20mA DC

range (Input resistance: 200kQ) (Input resistance: 250Q0)
Absolute maximum input +15V +30mA
-10V to +10V DC:
-32V to +5V DC
Offset -100mV to +100mV DC: ~32mA to +10mA
-320mV to +50mV DC
-10V to +10V DC:
Gain -5V to +32V, and Gain - Offset > 1V -10mA to +32mA, and

-100mV to +100mV DC:
-50mV to +320mV, and Gain - Offset > 10mA

Gain - Offset > 1 mA

Digital input/output

-10V to +10V DC:

With sign, 16 bits, binary
-100mV to +100mV DC:
With sign, 12 bits, binary

With sign, 15 bits, binary

312.5uV(20V%1/64000)

1.251A(40mAx1/32000)

Reauliin 501V/(200mVx1/4000) 10pA(40mAx1/4000)
-10V to +10V DC:
3 | Ambient temperature: +0.3% (x60mV) for 20V full scale +0.5%(+200uA) for 40mA full scale
g 25+5°C -100mV to +100mV DC: Same accuracy for 4mA to 20mA input
& +0.5% (x1mV) for 200mV full scale
= ~10V to +10V DC:
%5 | Ambient temperature: 10.5% (£100mV) for 20V full scale +1.0%(+400uA) for 40mA full scale
5 0+55°C -100mV to +100mV DC: Same accuracy for 4mA to 20mA input
+1.0% (x2mV) for 200mV full scale

Time required for
conversion

1ms x number of selected channels

1/0 characteristics

®\When the input mode is set to "0":

+32767
+32000 /

+10.240V

A0V g

+10V

-10.240V

-32000
-32768

®\When the input mode is set to "2":

+32767 <
+32000 £
o
<]
<
&
-20mA ¢ +
< +20mA
£
o
<]
X
N -32000
-32768
®\When the input mode is set to "1":
+32767
+32000 <
S
[32]
[o]
e
2mA I
0| {/4mA 20mA
-4000 %
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4 Comparison of Performance Specifications
4.3 Mixed Analog Input/Output

2. Analog output

FX2N-5A
Specifications
Voltage output | Current output
Number of output points 1ch
OmA to 20mA DC
Analog input/output range (Exte;:noa\ll |t§a;-1 g?(/ tE>)C1: MO) 4mA to 20mA DC
’ (External load: 500Q2 or less)
Offset -10V to +5V OmA to 10mA
Gain -9V to +10V, and 3 mA to 30 mA or less, and
Gain - Offset > 1V Gain - Offset > 3mA
Digital input/output With sign, 12 bits, binary 10 bits, binary
Resolution 5mV(10Vx1/4000) 20u1A(20mAx1/1000)
>
S | Ambient temperature: +0.5%(+200uA) for 40mA full scale
o +0.5% (+
3 25+5°C 0.5% (+100mV) for 20V full scale Same accuracy for 4mA to 20mA output
®
<=,§ Ambient temperature: o +1.0%(£400pA) for 40mA full scale
g 0+55°C +1.0% (£200mV) for 20V full scale Same accuracy for 4mA to 20mA output
Time required for conversion 2ms
®\When the output mode is set to "0": ®When the output mode is "4":
(The dotted line is for mode 2.)
v N 20mA S
13 E
|y 2
- -32000 o ¥ 3
1/O characteristics = . T32000° > y
§ i E // S
i 10V 4mAf, o
0 —> 32000
Digital input
3. Other
Specifications FX2N-5A

Insulation method

» The photocoupler is used to insulate the analog input and output area from the
PLC.

» The DC/DC converter is used to insulate the power supply from the analog input
and output.

» Channels are not insulated from each other.

Number of I/O points
occupied

8 points (Taken from either the input or output points of the PLC.)
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4.3.2

FXoN-3A

Specifications

FXON-3A

Voltage input

Current input

Voltage output

Current output

Number of
input/output 2ch 1ch
points
Analog input/ 0Vto 10V DC 4mA to 20mA DC 0V to 10V DC 4mA to 20mA DC
tput range”! OV 'to 5V DC (Input resistance: 2500) 0V to 5V DC (External load: 5000)
outp (Input resistance: 200kQ) ' (External load: 1k to 1TMQ) ’
o | |
input +15V +60mA
froet23 If the digital value is "0": If the digital value is "0": If the digital value is "0": If the digital value is "0":
Offset 0V to 1V OmA to 4mA 0V to 1V 4mA
. xop¥3 If the digital value is "250"; | If the digital value is "250": | If the digital value is "250": | If the digital value is "250":
il 5V to 10V 20mA 5V to 10V 20mA
Digital input/ 0 to 250 0 to 250
output 8 bits, binary 8 bits, binary
Resolution™ 40mV(10Vx1/250) 64pA(16mAx1/250) 40mV(10Vx1/250) 64pA(16mAx1/250)
Overall +0.1V +0.16mA +0.1V +0.16mA
accuracy
Time required TO instruction processing time x 2 + FROM instruction processing time
for conversion (operation synchronized with sequence program)
255 255
250 250 10V 20mA
5
- = - g
> =] 5 =]
3 .| 3 3k 5
(o] o
Lo 5 S| = Slg T
characteristics | 5 S| ® 2 ls T < 8
a - | e N5 N 4mA N
0———> 10v 0 4mA —> 20mA 0 —> 250 0 —> 250
Analog input Analog input Digital input Digital input
If the input data consists of 9 bits or more, only the
lower 8 bits will be valid, and the other bits will be
ignored.
Insulation * The photocoupler is used to insulate the analog input and output area from the PLC.
method * Channels are not insulated from each other.
Number of I/O
points 8 points (Taken from either the input or output points of the PLC.)
occupied
*1. Combined use of voltage and current inputs is not possible.
*2.  Adjustment of the volume (offset or gain) value will change the resolution.
*3. Adjustment of the offset or gain value will change the resolution.
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Common Items 4.4 Temperature Sensor Input

44  Temperature Sensor Input

441 FX3u-4AD-PT-ADP

FX3U-4AD-PT-ADP

Specifications

Centigrade(°C) Fahrenheit(°F)

Number of input points 4ch
Inout sianal 3-wire platinum resistance thermometer sensor(s)

putsig JIS C 1604-1997
Rated temperature range -50°C to +250°C -58°F to +482°F
Digital output -500 to +2500 -580 to +4820
Resolution 0.1°C 0.18°F
>
© | Ambient temperature:
© 0,
§ 2515°C +0.5% for full scale
(&)
©
‘S | Ambient temperature: o
g 0 to 55°C +1.0% for full scale

WIS ISR 200us (Data updated every scan time.)

conversion
+2550 +4910
+2500 +4820
T5 55
5 < "
Input characteristics [a)e} o 0o o
3 2
-50°C B 58°F *
Ot /lo —— 4250°C LT /|0 ———>+a82°F
E"? '___.0_500 Temperature © '---*'-580 Temperature
550 670

* The photocoupler is used to insulate the analog input area from the PLC.
Insulation method » The DC/DC converter is used to insulate the power supply from the analog inputs.
* Channels are not insulated from each other.

Number of I/O points 0 points
occupied (This number of points is not related to the maximum number of input/output points of the PLC.)
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Common Items

4.4 Temperature Sensor Input

44.2 FX3u-4AD-PTW-ADP 3]
|
S
FX3u-4AD-PTW-ADP 53
Specifications &
Centigrade(°C) Fahrenheit(°F)
Number of input points 4ch B
. 3-wire platinum resistance thermometer sensor(s) I3
Input signal JIS C 1604-1997 ee
Y B
Rated temperature range -100°C to +600°C -148°F to +1112°F ‘:5?:‘6
Digital output -1000 to +6000 -1480 to +11120
Resolution 0.2°C to 0.3°C 0.4°F to 0.5°F C
>
© | Ambient temperature: )
o +0.59 =
S | 2515°C 0.5% for full scale =
8 N
& S
‘S | Ambient temperature: ]
i + 0,
% [0 to 55°C +1.0% for full scale o
° D
e RGeS o7 200us (Data updated every scan time.) N
conversion H P v ' &S
N
o
+6150 +11390 >
+6000 +11120
TS TS5
58 = " E
Input characteristics [age e as 2 |
= ha e
-100°C b4 -148°F * S
O Lo " >
o i1 /10 — +e00°C % 11 10— +1112°F >
‘:. '___.<._1OOOTemperature ,‘\T '___4,_1480Temperature =
-1150 -1750 F
» The photocoupler is used to insulate the analog input area from the PLC. o
Insulation method * The DC/DC converter is used to insulate the power supply from the analog inputs. Z
* Channels are not insulated from each other. %
Number of I/O points 0 points iU>"_°,
occupied (This number of points is not related to the maximum number of input/output points of the PLC.) i
-
x
¢
N
>
2
+T
8=
-
>
e
N
>
. 2
50
el
e
=
=2
Je
o8
g:
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443 FX3u-4AD-TC-ADP

FX3U-4AD-TC-ADP

Specifications

Centigrade(°C) Fahrenheit(°F)
Number of input points 4ch
. Thermocouple type K or J
Input signal JIS C 1602-1995
* Type K: -100°C to +1000°C * Type K: -148°F to +1832°F

Rated temperature range

Type J: -100°C to +600°C

Type J: -148°F to +1112°F

Digital output

* Type K: -1000 to +10000
* Type J: -1000 to +6000

Type K: -1480 to +18320
Type J: -1480 to +11120

* Type K:0.4°C * Type K: 0.72°F
* Type J:0.3°C * Type J: 0.54°F
+(0.5% for full scale +1°C)

Resolution

Overall accuracy

WIS ISR 200us (Data updated every scan time.)

conversion
+ TypeK * TypeK
+10100 +18500
+10000 +18320
§3 53
O+ ._4—0
83 o 83 w
o )
S 2
-110°C + -148°F ¥
o4t /][o ——  +1000°C e /lo ——> +1832°F
o i Temperature S i Temperature
< _¥---$-1000 ~ _i/f7o3-1480
-1100 -1660
Input characteristics
P * Typeld * Typeld
+6100
+11300
+6000 +11120
£3 55
83 55
o 0o w
5 3
© -
-100°C + -148°F ¥
ot s
g it /10 ——> +600°C cz : 0——> +1112°F
T 1 /.4 Temperature © /] 1480Temperature
' -1000 o -
-1100 -1660

» The photocoupler is used to insulate the analog input area from the PLC.
Insulation method » The DC/DC converter is used to insulate the power supply from the analog inputs.
« Channels are not insulated from each other.

0 points
(This number of points is not related to the maximum number of input/output points of the PLC.)

Number of I/O points
occupied
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4.4 Temperature Sensor Input

444 FX2N-4AD-PT 9
|
S
FX2N-4AD-PT T
Specifications 3
Centigrade(°C) Fahrenheit(°F)
Number of input points 4ch B
3-wire platinum resistance thermometer sensor(s) I3
Input signal DIN43760 %8
putsig Pt100 JIS C 1604-1997 4';%
JPt100 JIS C 1604-1981 o
Input signal current 1mA(Constant current system)
Rated temperature range -100°C to +600°C -148°F to +1112°F C
Digital output -1000 to +6000 -1480 to +11120 g
Resolution 0.2°C to0 0.3°C 0.36°F to 0.54°F 'Cg
Overall accuracy +1.0% for full scale ;'U>
Time required for E
4 60ms(15msx4ch)
conversion D
-
+6000 +11120 é
£
o
TS T 5 =
52 =5
a3 a3
Input characteristics E
-100°C -148°F I
0 ——> +600°C 0 ——> +1112F &
Temperature Temperature S
-1000 -1480 >
>
5
» The photocoupler is used to insulate the analog input area from the PLC.
Insulation method » The DC/DC converter is used to insulate the power supply from the analog inputs. F
» Channels are not insulated from each other. 3
Number of I/O points . , . . E
occupied 8 points (Count either the input or output points of the PLC.) ;:5
£
o
-
=
¢
N
>
2
+
8=
-
>
e
N
>
2
=3
el
Y
2
=2
Je
o8
g:
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44.5 FX2N-4AD-TC

FX2N-4AD-TC
Specifications
Centigrade(°C) Fahrenheit(°F)
Number of input points 4ch
. Thermocouple type K or J
Input signal JIS C 1602-1995
* Type K: -100°C to +1200°C * Type K: -148°F to +2192°F
Rated t t
ated lemperalure range | | 1 e J: -100°C to +600°C - Type J: -148°F to +1112°F
. * Type K: -1000 to +12000 * Type K: -1480 to +21920
Digital output - Type J: -1000 to +6000 - Type J: -1480 to +11120
. * Type K: 0.4°C * Type K: 0.72°F
Resolution . Type J:0.3°C . Type J: 0.54°F
Overall accuracy +(0.5% for full scale +1°C)

WIS ISR (240ms+2%)x number of selected channels

conversion
+12000 +21920
(Type K) (Type K)
S3| +6000 E3| +11120
83| (Type J) 23| (TypeJ)
Input characteristics
-100°C -148°F
0 +600°C +1200°C 0 +1112°F +2192°F
(Type J) (Type K) (Type J) (Type K)
-1000 > -1480 — >
Temperature Temperature

* The photocoupler is used to insulate the analog input area from the PLC.
Insulation method * The DC/DC converter is used to insulate the power supply from the analog inputs.
* Channels are not insulated from each other.

Number of I/O points

occupied 8 points (Taken from either the input or output points of the PLC.)
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44.6 FX2n-8AD 3]
|
o
FX2N-8AD >
Specifications g
Centigrade(°C) Fahrenheit(°F) 3
Number of input points 8ch B
Inout sianal Thermocouple type K, J, and T
pHi =i JIS C 1602-1995 232
cC
+ TypeK + TypeK 22
-100°C to +1200°C -148°F to +2192°F 5°
« TypelJ * TypeJ
Rated temperature range | 50+ 10 +600°C 148°F to +1112°F C
o TypeT + TypeT
-100°C to +350°C -148°F to +662°F .
+ Type K + Type K 'Cg
-1000 to +12000 -1480 to +21920 ).C:
- * Typed * Typed =
Digital output -1000 to +6000 1480 to +11120
e TypeT e TypeT D
-1000 to +3500 -1480 to +6620 o
Resolution 0.1°C 0.1°F €
o
) + TypeK: + TypeK: 2
g +0.5%(+6.5°C) for full scale 10.5%(£11.7°F) for full scale
8 | Ambienttemperature: |+ Type J: * Type J:
S 10to55°C 10.5%(+3.5°C) for full scale +0.5%(+6.3°F) for full scale E
5 « TypeT: « TypeT: o
3 +0.7%(+3.15°C) for full scale +0.7%(+5.67°F) for full scale E
o
i i >
L) regwred el 40ms x number of selected channels >
conversion =}
+12000, +21920, F
(Type K) (Type K)
-
x
85 85 =
=3[ +6000 B8] +11120 &
A 3l (TypeJ) A al (TypeJ) &
Input characteristics (T;gs OT? (TJSSZT? - % 3
-190°C Tope d) 148 (Type J) G
0/| +350°C  +1200°C 0/ +662°F +2192°F
(Type T)  (Type K) (Type T) (Type K) |
-1000 — > -1480 — > @
Temperature Temperature 4':;
O
LT
» The photocoupler is used to insulate the analog input area from the PLC. §g
Insulation method » The DC/DC converter is used to insulate the power supply from the analog inputs.
* Channels are not insulated from each other. H
Number of 1/0 points ) . . . %
. 8 points (Taken from either the input or output points of the PLC.) &
occupied 4';
O
&3
el
e
=
=2
=
Oz
g:
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447 FXa2n-2LC

Specifications

FX2N-2LC"12

Centigrade(°C)

Fahrenheit(°F)

Number of input points

2ch

Input signal

Thermocouple type K, J, R, S, E, T, B, N, PL ll, WRe5-26, U, and L

JIS C 1602-1995

3-wire platinum resistance thermometer sensor(s)
Pt100 JIS C 1604-1997, JPt100 JIS C 1604-1981

Examples: Examples:
+ TypeK * TypeK
Rated temperature range -100°C to +1300°C -100°F to +2400°F
+ Typeld « Typeld
-100.0°C to +800.0°C -100°F to +2100°F
Examples: Examples:
« TypeK « TypeK
Digital output -100 to +1300 -100 to +2400
* TypelJ * Typeld
-1000 to +8000 -100 to +2100
Resolution 1°C or 0.1°C 1°F or 0.1°F
>
© | Ambient temperature: .
© o
5 2345°C +0.3°C(x1digit) for full scale
(&)
©
‘S | Ambient temperature: o -
g 0 to 55°C +0.7°C (£1digit) for full scale

Cold junction temperature
compensation error

+1.0°C

+2.0°C if the input value is in the range from -150°C to -100°C
+3.0°C if the input value is in the range from -200°C to -150°C

Time required for
conversion

500ms(Sampling period)

Input characteristics

®\When type K (input mode 2)

is set:

+1300

TS

58

a3

-100°C
0 ——— +1300°C

Temperature

-100

®\When type K (input mode 4)

is set:

+2400

TS

e

a3

-100°F
0 —> +2400°F

Temperature

-100

Insulation method

» The photocoupler is used to insulate the analog input area from the PLC.
* The DC/DC converter is used to insulate the power supply from the analog inputs.

* Channels are insulated from each other.

Number of I/O points
occupied

8 points (Taken from either the input or output points of the PLC.)

*1.  For FX2N-2LC, the rated temperature range, digital output value, and resolution depend on the selected sensor

and mode.

*2.  Accuracy is not guaranteed for the temperature range of 0°C to 399°C(0°F to 799°F) of the thermocouple -B input
and for the temperature range of 0°F to 32°F of the PL Il and WRe5-26 inputs.
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5. Manual Introduction (Types, Contents, and Obtainment)

SWa)| UoWWo)

This chapter describes the FX3U/FX3uc Series PLC main unit instruction manual and the various manuals of

nexd m

analog products. 3

&
Qi
4]

5.1 How to Use the Manuals S
Various analog products can be connected to the FX Series PLC to control the analog inputs and outputs. C
-
&
- PLC £
5
For PLC wiring and installation: ;'5
«HARDWARE MANUAL |_Supplied o
(This manual is supplied with the product.) D
eUser's Manual - Hardware Edition[ Supplied separately ] I gaserage -
sigpeasiien é
For sequence programs: 9

eProgramming manual [ Supplied separately J
-
>
<
S
o
>
— Analog products S
o
Depending on the product type, the "Installation Manual" or the "User's Manual" is supplied with the
product.

For a detailed description, refer to the separate manual "User's Manual - Analog Control Edition" as F
described below: !
For installation and parts identification: =
- &
eInstallation Manual (_Supplied 5
(For a detailed description of the programming method, refer to the > -'3

separate manual.) =
For installation, parts identification, use, and examples of programs: G
eUser's Manual |_Supplied .
(Necessary information is in the user's manual, but for a detailed description, by
refer to the separate manual.) N
o
+ 0
3=
— Analog control H
g
[ Voltage input ] [ Current input J [ Voltage output J [ Current output J [Temperature input} 4';
o
=
For use of each analog control product: %0

This . i :

manual eUser's Manual - Analog Control Edition [ Supplied separately ] I
For each analog product, use this manual for details on wiring/setup details, example )
programs, and troubleshooting methods. o
>
=2
8 S
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Common Items

5.2

Description of Related Manuals

The main manuals necessary for the use of analog products are described below.

These manuals are classified into two groups: manuals necessary for the PLC main unit, and manuals
necessary for analog products.

The manuals specified as "supplied separately" are not supplied with the products. Other manuals are
supplied with the corresponding products.

Analog control manuals

The following manuals are common manuals that can be used for any of the FX3u/FX3ucC Series analog
products.

FX3U/FX3UC Series PLC

Supplied with
Manual type R SICCELCLS Description
number supplied
separately

FX3u/FX3uc Series
User’'s Manual
- Analog Control Edition

Supplied
separately
(This manual)

This manual describes the details of the FX3u/FX3uc

JY997D16701 Series PLC analog products.

5.2.2 Manuals related to the FX3u/FX3uc Series PLC main unit
For a detailed description of the commands to be used for the sequence programs, refer to the programming
manual. For a detailed description of the hardware, such as wiring of the PLC main unit, refer to the User's
Manual - Hardware Edition.
Supplied with
Manual type RELTL LG R Description
Yy number supplied
separately

FX3U Series PLC

This manual describes various items necessary for the

FX3u Series Supplied with . . .
HARDWARE MANUAL JY997D18801 product hard\'/v.are.of the FX3U Serlgs PLC .maln unit, such as
specifications, wiring, and installation.
This manual describes various items necessary for the
FX3u Series User's Manual Supplied FX3u Series PLC main unit and various items for the
o JY997D16501 . e .
- Hardware Edition separately hardware, such as extension specifications, wiring, and

FX3UC Series PLC

installation.

The input/output specifications and the wiring and
installation methods for the FX3uc (D, DSS) PLC are

FX3uc (D, DSS) Series JY997D28601 Supplied with excerpted from the FX3uc Series User's Manual (for
HARDWARE MANUAL product Hardware).
For details, refer to the FX3uc Series User's Manual (for
Hardware).
. , . Provides detailed information on the hardware, such as
F)H(Z‘;gwsa‘?geé dﬁis;r sManual | \v097D28701 S:S;’r'zgly the inputioutput specifications and detailed wiring,
installation, and maintenance methods for the FX3uc PLC.

FX3u, FX3uc Series PLC

FX3U/FX3uc Series
Programming Manual - Basic
& Applied Instruction Edition

JY997D16601

Supplied
separately

This manual describes the basic and application
commands necessary for the FX3u/FX3uc Series PLC.
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5 Manual Introduction (Types, Contents, and Obtainment)

5.2.3

Manuals of analog units

The manuals of various analog units are described below:

Supplied with
Document product or o
Manual type number supplisd Description
separately
Analog input unit
FX3U-4AD JY9o7D20701 | SuPplied with Ih:;;glaf:l:]?:ltigistflg?:ishrrz;;(rseu-gfca Zr;aslogeé:‘i’::::ttions
INSTALLATION MANUAL product pec . .’ 1S SP
and installation, and also describes various programs.
FX3U-4AD-ADP JYeg7D13g01 | Supplied with lh:cgla:;: I flerica”fﬁvsaﬁe sFu)fiU;iAsD;ﬁ?iza?iﬁif %rlwr:ipm
USER’'S MANUAL product special adap : P
installation.
EXoNC-4AD Supplied with This .manualldescnbes the FX2nC-4AD analoglllnpu.t
, JY997D07801 special function block hardware, such as specifications
USER’S MANUAL product . . . .
and installation, and also describes various programs.
EXoN-8AD Supplied with This .manualldescnbes the FX2N-8AD analog |r1.put.
; JY992D86001 special function block hardware, such as specifications
USER’S MANUAL product . . . .
and installation, and also describes various programs.
EX2N-4AD Supplied with This .manualldescnbes the FX2N-4AD analog |!1.put.
, JY992D65201 special function block hardware, such as specifications
USER'’S GUIDE product . . . .
and installation, and also describes various programs.
FX2N-2AD JY9o2D74701 | SuPplied with Ih:;;glaf:l:]?:ltigistflg?:ishrrz;;(rz:fﬁca Zr;aslogeé:‘i’::::ttions
USER'S GUIDE product P ’ P

Analog output unit

and installation, and also describes various programs.

This manual describes the FX3uU-4DA analog output

FX3u-4DA Supplied with . . L
INSTALLATION MANUAL JY997D20801 product speglal functllon block hardware, such as specifications
and installation.
FX3u-4DA-ADP JY997D14001 | SuPplied with :h:cgf gcl;: I tdeersr::;rtzjevjatrhee sFlfr:J :stsA ?c?‘iici?:rﬁga%tpm
USER’'S MANUAL product special adap : P
installation.
EXoNC-4DA Supplied with This .manualldescnbes the FX2nC-4DA analoglgutp.ut
: JY997D07601 special function block hardware, such as specifications
USER’S MANUAL product . . . .
and installation, and also describes various programs.
EX2N-4DA Supplied with This .manualldescnbes the FX2N-4DA analog (?L.Jtpu.t
, JY992D65901 special function block hardware, such as specifications
USER’S GUIDE product . . ; .
and installation, and also describes various programs.
EX2N-2DA Supplied with This .manualldescnbes the FX2N-2DA analog (?L.Jtpu.t
\ JY992D74901 special function block hardware, such as specifications
USER’S GUIDE product . . ; .
and installation, and also describes various programs.
Analog input/output unit
FX2N-5A Supplied with This .manualldescnbes the FX2N-5A analog |npgt/oytput
) JY997D11401 special function block hardware, such as specifications
USER’S MANUAL product . . ; .
and installation, and also describes various programs.
FXoN-3A JY992D49001 | SuPplied with :h:ascElaf:l:liltigiSSIgziSh:]rZ;;(feN-:L?cﬁnaaslosg :encri)flijct:iaotrotglsjt
USER'S GUIDE product P ’ P

and installation, and also describes various programs.
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition

Common Items

5 Manual Introduction (Types, Contents, and Obtainment)

Manual type

Document
number

Supplied with
product or
supplied
separately

Description

Temperature sensor unit

This manual describes the FX3u-4AD-PT-ADP platinum

FX3u-4AD-PT-ADP Supplied with . . .
USER'S MANUAL JY997D14701 product resistance thgfmo'meter |nput spec!al adapter hardware,
such as specifications and installation.
EX3U-4AD-PTW-ADP Supplied with ThIS. manualldescnbes the FX3U-4TAD-PTW-ADP
, JY997D29101 platinum resistance thermometer input special adapter
USER’S MANUAL product e . .
hardware, such as specifications and installation.
FX3U-4AD-TC-ADP JY997D14g01 | Supplied with fhzfmﬂiﬂﬂazf iensclzltbse Setohi;?éiu}ifﬁ;fvﬁipsuch as
USER’'S MANUAL product nocoupie Input specia’ adap :
specifications and installation.
This manual describes the FX2N-4AD-PT platinum
FX2N-4AD-PT JY992D65601 Supplied with | resistance thermometer input special function block
USER’S GUIDE product hardware, such as specifications and installation, and
also describes various programs.
This manual describes the FX2N-4AD-TC thermocouple
FX2N-4AD-TC JY992D65501 Supplied with |input special function block hardware, such as
USER’S GUIDE product specifications and installation, and also describes various
programs.
EXoN-2LC Supplied with Th.IS manual desgnbes the FX2N-2LC temperature
\ JY992D85601 adjustment special function block hardware, such as
USER'’S GUIDE product P . :
specifications and installation.
This manual describes the FX2N-2LC temperature
FX2n-2LC JY992D85801 Supplied adjustment special function block hardware, such as
USER’S MANUAL separately specifications and installation, and also describes various

programs.
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Common Items 5.2 Description of Related Manuals

6. Generic Names and Abbreviations in This Manual

SWa)| UoWWo)

1. Series and main unit

nexd m

Abbreviation, generic name Description >§
_ S
$8

EX Series PLC Generic name for the FXo, FXos, FX1s, FXoN, FX1N, FX1, FX2(FX), FX2N, FXau, =)

FX1NC, FX2Nc, and FX3uc Series PLC
FX3u Series Generic name for the FX3u Series PLC C
‘ FX3u Series PLC or main unit | Generic name for the FX3u Series PLC main unit )
FX3uc Series Generic name for the FX3uc Series PLC E
:;?;Ji:;f”es PLC or Generic name for the FX3uc Series PLC main unit g
e
D
2. Expansion board and special adapter 3
Abbreviation, generic name Description Cié
Expansion board >
Expansion board Qeneric name for communication expansion board and special adapter connec-

tion expansion board. E
Communication expansion board | Generic name for 232BD, 422BD, 485BD, and USBBD. -
232BD FX3u-232-BD, FX2N-232-BD, FX1N-232-BD §
422BD FX3u-422-BD, FX2N-422-BD, FX1N-422-BD ;U:
485BD FX3u-485-BD, FX2N-485-BD, FX1N-485-BD _')?:
USBBD FX3u-USB-BD F
S)E)s:;aslis:i%t:rr dconnectlon Generic name for CNVBD. o
CNVBD FX3u-CNV-BD, FX2N-CNV-BD, FX1N-CNV-BD §
Special adapter 5%

Special adapter Generic name for High-speed input/output specia! adapter, 8
communication special adapter, and Analog special adapter. G
;Ig;tse?eed inputioutput special Generic name for High-speed input/output special adapter. g
2HSY-ADP FX3u-2HSY-ADP ‘cg
4HSX-ADP FX3u-4HSX-ADP > %
Communication special adapter Generic name for communication special adapter. %5‘
232ADP FX3uU-232ADP(-MB), FX2NC-232ADP, FXoN-232ADP, FX-232ADP H
485ADP FX3u-485ADP(-MB), FX2NC-485ADP, FXoN-485ADP, FX-485ADP |
Analog special adapter Generic name for analog special adapter. §
4AD FX3uU-4AD, FX3uc-4AD j>)._U>|
4AD-ADP FX3u-4AD-ADP = e
4DA-ADP FX3u-4DA-ADP I
PT-ADP FX3u-4AD-PT-ADP -
PTW-ADP FX3u-4AD-PTW-ADP g
TC-ADP FX3u-4AD-TC-ADP 'g‘ g
sS
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6 Generic Names and Abbreviations in This Manual
5.2 Description of Related Manuals

FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
Common ltems

3. Extension unit

Abbreviation, generic name
Voltage/current input

Extension unit

Description

Generic name for the FX2N Series extension unit, FX2NC Series extension unit,
and FXoN Series extension unit.

The number of connectable units, however, depends on the type of the main
unit. To check the number of connectable units, refer to the User's Manual -
Hardware Edition of the main unit to be used for your system.

FX2N Series extension unit

Generic name for FX2N Series input/output powered extension unit, FX2N Series
input/output extension block, FX2N Series special function unit, and FX2N Series
special function block.

FX2NcC Series extension unit

Generic name for FX2NC Series input/output extension block and FX2NC Series
special function block.

FXoN Series extension unit

Generic name for FXoN Series input/output extension block and FXoN Series
special function block.

Special function unit/block

Generic name for FX3u Series special function block, FX3uc Series special
function block, FX2N Series special function unit, FX2N Series special function
block, FX2NC Series special function block, and FXoN Series special function
block.

FX3u Series special
function block

FX3U-4AD, FX3u-4DA, FX3U-20SSC-H

FX3uc Series special
function block

FX3uc-4AD

FX2N Series special
function unit

FX2N-10GM, FX2N-20GM, FX2N-1RM-E-SET, FX2N-1RM-SET

FX2N Series special
function block

FX2N-232IF, FX2N-16CCL-M, FX2N-32CCL, FX2N-32ASI-M, FX2N-2AD,
FX2N-4AD, FX2N-8AD, FX2N-4AD-PT, FX2N-4AD-TC, FX2N-2LC, FX2N-2DA,
FX2N-4DA, FX2N-5A, FX2N-1HC, FX2N-1PG-E, FX2N-1PG, FX2N-10PG

The number of connectable units, however, depends on the type of main unit.
To check the number of connectable units, refer to the User's Manual - Hard-
ware Edition of the main unit to be used for your system.

FX2NC Series special
function block

FX2NCc-4AD, FX2NCc-4DA

FXoN Series special
function block

FXoN-3A

4. Peripheral unit

Abbreviation, generic name
Peripheral unit

Peripheral unit

Programming tool
Programming tool

Description

Generic name for programming software, handy programming panel,
and display units.

Generic name for programming software, and handy programming panel.

Programming software

Generic name for Programming software.

GX Developer

Generic name for SWLID5C-GPPW-J and SWLID5C-GPPW-E programming
software packages.

5. Manual

Abbreviation, generic name

Description

FX3u hardware manual

FX3u Series User's Manual - Hardware Edition

FX3uc hardware manual

FX3uc Series User's Manual - Hardware Edition

Programming manual

FX3u/FX3uc Series Programming Manual - Basic and Applied Instruction Edition
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FX3u/FX3uc Series Programmable Controllers

User's Manual [Analog Control Edition]
FX3u-4AD (4-channel Analog Input)
FX3uc-4AD (4-channel Analog Input)
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Foreword 50
e
This manual describes the specifications, wiring, and operation methods for the FX3u-4AD/FX3uc-4AD I
special extension block (4-channel analog input) and should be read and understood before attempting to
install or use the unit. S
Store this manual in a safe place so that you can take it out and read it whenever necessary. Always forward _2
it to the end user. 25
®S
oo

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent
licenses. Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property
rights which may occur as a result of using the contents noted in this manual.

© 2005 MITSUBISHI ELECTRIC CORPORATION
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 1.1 Outline of Functions

|
1. Outline
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This chapter outlines the FX3u-4AD/FX3uc-4AD.
For common descriptions of the FX3u-4AD and FX3uc-4AD, these model names are referred to as the 4AD.

avy-nexd

avy-onexd

1.1 Outline of Functions

The FX3U-4AD is an analog special function block which is connectable with the FX3u and FX3uc Series PLC C
used to capture 4-ch voltage/current data. The FX3uc-4AD cannot be connected to the FX3u Series PLC. .
* . . x
1) Up to 8”1 units can be connected to the FX3u/FX3uc Series PLC. &
(including the other special function blocks). %
2) Either "voltage input” or "current input" can be specified for each channel. %
3) The A/D conversion values will be stored in the 4AD buffer memory (BFM). D
4) Set the digital filter to read out stable A/D conversion values. .
5) For each channel, up to 1,700 A/D conversion values can be stored as history data. ?
&
>
Point and section to be
[ ) o
Up to 8 units™ connect to the FX3U/FX3UC Series PLC -
(including other types of special function blocks) . <
| | +«+«+« Number of connectable units 8
-t > B
| I g
FX3u Series PLC 5
To check the connectable PLC o
+esess model number, refer to
- L e L B Section 1.3. F
zs ﬁ oooooooooﬁ -
"‘h}ﬁ“ﬁ“““" — . i I ><
¢
i 0 »
p===2 ===~ )>
=
£
f Analog data f v..... Foradetailed description of o
wiring, refer to Chapter 3.
Flowmeter, pressure sensor, etc. G
B,
¢
For a detailed description of 5
.++0++. analog data reading programs, L@
refer to Chapter 4, 6, and 7. Jsé
e
For a detailed description of H
*++++* the buffer memory, refer to
Program Transmission direction | —BYier memory Section 5.3, and Lection 5.4.
« FROM(FNC 78) - BEM#0 o
* TO(FNC 79) > . To use FROM/TO instruction 2
BEM direct N or to directly specify the BFM, 4';
® ! - > refer to Section 5.2.
specification(UT\GLI) BFM#6999 j>§
o
e
Refer to the system configuration shown in the FX3u/FX3uc User's Manual - Hardware Edition to check the
number of connectable units and to configure the entire system. I
T
*1.  Up to 7 units can be connected to the FX3UC-32MT-LT PLC. =
32
o8
g:

B-3
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 1.2 Setup Procedure Before Starting Operation

1.2 Setup Procedure Before Starting Operation

Before starting to use the 4AD, follow the procedure below to set up the system:

FX3U-4AD/FX3UC-4AD

Refer to Chapter 1.

Outline —— e Outline of system:

e Version number of compatible PLC

e Version number of compatible
programming tool

Refer to Chapter 2.
Check of specifications —® Specifications:
e Operation environment
Refer to the common e Performance specifications
pages. o Input characteristics
System configuration and selection ——— e System configuration:
(Refer to the analog control common
pages.)
Refer to Chapter 3. o Selection of units
Wiring — e Wiring:
o Power supply line
Analog input line
Refer to Chapter 4. * ginp

Analog data reading (test program) ———=o Input mode specification:
¢ Input mode specification program for

channel 1to 4

Refer to Chapter 5.

Buffer memory (BFM) check ——=e Buffer memory:

o Buffer memory read/write method
o List of buffer memories

Refer to Chapter 6. ¢ Details of buffer memory

¢ Input characteristics change procedure

Refer to Chapter 7.

Program edit ——e Program edit:
e Basic program
o Convenient function program

If the error status data or the input analog value is

abnormal, refer to Chapter 8 "Troubleshooting."
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 1.3 Connectable PLC and Version Numbers
1.3 Connectable PLC and Version Numbers g
3
o
FX3u-4AD is compatible with the following PLC. %
3
Compatible PLC Version number Date of production
FX3u Series PLC Ver. 2.20 or later from first product
FX3uc Series PLC Ver. 1.30 or later August 2004 and later 25
SE
5
O

FX3uc-4AD is compatible with the following PLC.

Compatible PLC Version number Date of production C

FX3uc Series PLC Ver. 1.30 or later August 2004 and later -
x

<

N

5

1. Version check P
Special data register D8001 contains information for determining the PLC version number. o
-

D8001 } §

i e d é

vggic%pr?u?r?ger L |— Version data (Example: Ver. 1.00) =

PC type (Example: 24 = FX2N, FX3u, FXane, and FX3uc series)

2. How to look at the manufacturer's serial number
The year and month of product production can be seen from the manufacturer's serial number "SERIAL"
indicated on the label adhered to the right side of the product.

Example:
FX3U-48MR/ES(production number : 570001)

Rightside [ MITSUBISHI  PROGaeL)
MODEL FXsu-48MR/ES

100-240VAC 50/60Hz 40W
OUT:30VDC/240VAC 2A(COS¢=1)

dav-
@) “havwnexs M davvarnexd T

SERIAL i 570001 |
cus ustep somt o] cont. ea. C€ )
S MITSUBISHI ELECTRIC| CORPORATION @
\__MADE IN JAPAN J L
>
\ 4 S
3+
8=

L

l— Control number
Month (Example: 7 = July), 1 to 9 = January to September,

X = October, Y = November, Z = December 3
Year (Example: 5 = 2005), last digit of dominical year E
. ©
50
el
T
=
=2
I
8
xS
&
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 1.4 Veersion Number of Compatible Programming Tools

1.4  Version Number of Compatible Programming Tools

Use a programming tool with the following version number to create 4AD programs for the FX3U/FX3uc
Series PLC.

FX3u-4AD

Software Compatible version number Remarks

GX Developer
« SWOID5C-GPPW-J Ver. SW8 P or later

(Ver. 8.13P) When selecting the model, select FX3U(C)*1.
- SWCID5C-GPPW-E
FX3uc-4AD

Software Compatible version number Remarks
GX Developer Ver. SW8 P or lat
er. or later .

+ SWLID5C-GPPW-J (Ver. 8.13P) When selecting the model, select FX3U(C)™".
+ SWID5C-GPPW-E o

If a programming tool with the wrong version number is used, some instructions and devices cannot be used.
*1.  For Ver. 8.13P to 8.24A of GX Developer, select FX3UC for the PLC type.
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 2.1 Generic Specifications

2. Specifications
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This chapter describes the general, power supply, and performance specifications for the 4AD.

21 Generic Specifications

avy-onexd
avy-nexd

Item Specifications C
-
Ambient 0 to 55°C (32 to 131°F) when operating é
temperature | -25 to 75°C (-13 to 167°F) when stored 4';
()
Relative o ' . >
humidity 5 to 95%RH (no condensation) when operating g
Compliant with EN 68-2-6 D
Frequency Acceleration Half amplitude o
(Hz) (m/s?) (mm) , o <
Vibration 0 5 3055 10 times of testing in 5
- - . irecti >
resistance | DIN Rail Mounting each direction (X-, Y-,
57 - 150 49 - and Z-axis directions)
10-57 ; 0075 (Total: 80 min, each) E
. . *1 .
Direct Mounting 57-150 98 - -
x
Shock Compliant with EN 68-2-27 &
resistance (147 m/s2 Acceleration, Action time: 11ms, 3 times by half-sine pulse in each direction X, Y, and Z) ;U:
Noise Using noise simulator of: %
resistance Noise voltage: 1,000Vp-p / Noise width: 1us / Rise: 1ns / Cycle: 30 to 100Hz
Dielectric F
withstand 500 V AC, for 1 min ) ) N
voltage (Between all terminals and ground terminal) é(
. . Comply with JEM-1021 &
Insulation 5MQ or more using 500V DC ::5
resistance insulation resistance meter :'53
Groundin Class D grounding (grounding resistance: 100 Q or less) °
g <Common grounding with a heavy electrical system is not allowed.>"2 G
i T
Working Free from corrosive or flammable gas and excessive conductive dust &
atmosphere N
Working S
. . R *3 1 ]
altitude Compliant with IEC61131-2 (<2000m) §§

*1. The direct mounting method cannot be used with FX3uUC-4AD.
*2.

L

Other Other Other %
PLC equipment PLC equipment PLC equipment &
N
[ 2
= = = = )'>—|
Independent grounding Shared grounding Common grounding %O
Best condition Good condition Not allowed
— For a detailed description of grounding, refer to Section 3.5. I
ne)
*3. If the pressure is higher than the atmospheric pressure, do not use the 4AD; 4AD may malfunction. S
o
58
sS
&
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input)

2 Specifications
2.2 Power Supply Specifications

2.2 Power Supply Specifications
FX3u-4AD
Item Specifications
A/D conversion 24V DC £10%, 90mA
circuit drive power | (It is necessary to supply 24V DC from the terminal block.)
5V DC, 110mA
CPU drive power | (Since the internal power is supplied from the main unit, it is not necessary to supply power
externally.)
FX3uc-4AD
Item Specifications
A/D conversion 24V DC £10%, 80mA
circuit drive power | (It is necessary to supply 24V DC from the power connector.)
CPU drive power 5V DC, 100mA
P (Since the internal power is supplied from the main unit, it is not necessary to supply the power.)
23 Performance Specifications

Item

Specifications

Voltage input Current input

Analog input range

-10V to +10V DC
(Input resistance: 200kQ)

-20mA to +20mA DC, 4mA to 20mA DC
(Input resistance: 250Q0)

Offset’!

-10V to +9V2 -20mA to +17mA™

Gain"!

-9V to +10V"2 -17mA to +30mA™

Absolute maximum
input

+15V £30mA

Digital output

With sign, 16bits, binary With sign, 15bits, binary

Resolution™

0.32mV (20V / 64,000)
2.5mV (20V x 1/8000)

1.25uA (40mA / 32,000)
5.00uA (40mA x 1/8000)

Overall accuracy

*  Ambient temperature: 25°C+5°C

+0.5% (+200pA) for 40mA full scale

Same accuracy (+200pA) for 4mA to 20mA input
Ambient temperature: 0°C+55°C

+1% (+400pA) for 40mV full scale

Same accuracy (+400pA) for 4mA to 20mA input

* Ambient temperature: 25°C+5°C
+0.3% (x60mV) for 20V full scale
Ambient temperature: 0°C+55°C .
+0.5% (£100mV) for 20V full scale

Time required for
A/D conversion

500us x number of selected channels
(If 1 or more channels use the digital filter(s): 5ms x number of selected channels)

Insulation method

» The photo-coupler is used to insulate the analog input area from the PLC.
* The DC/DC converter is used to insulate the analog input area from the power supply unit.
* Channels are not insulated from each other.

Number of I/0
points occupied

8 points (Taken from either the input or output points of the PLC.)

*1. Adjustment of the offset or gain value will not affect the resolution. In the direct indication mode,
however, the offset/gain cannot be adjusted.

*2.  The offset and the gain should satisfy the following condition:
1V < (Gain - Offset)

*3. The offset and the gain should satisfy the following condition:
3 mA < (Gain - Offset) < 30 mA

*4. If 1 or more channels use the digital filter(s), the time required for A/D conversion will be
"5 ms x number of selected channels."
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24  Input Mode (Characteristics) BFM #0

For the 4AD, there are two types of input characteristics: voltage (-10 to +10V) and current (4 to 20mA, -20 to
+20mA) input characteristics. The input characteristics depend on the set input mode as described below. For
each input range, there are 3 input modes.

o
o
3
3
o
=]
@
3
2

1. Voltage input characteristics [-10 to +10V] (Input mode: 0 to 2)

T
>
Set input mode: 2 cc
Set input mode: 0 Set input mode: 1 . T Qb
. . . . Input type: Voltage input 25
Input type: Voltage input Input type: Voltage input . T &°
- . ) . (analog value direct indication)
Analog input range: -10 to +10V Analog input range: -10 to +10V Analog inout range: -10 to +10V
Digital output range: -32000 to +32000  Digital output range: -4000 to +4000 najog input range-
Offset/gain adjustment: Possible Offset/gain adjustment: Possible Digital output range: -10000 to +10000
9 J ’ 9 ) ' Offset/gain adjustment: Impossible C
-
Digital value Digital value Digital value §
+32640 +4080 +10200 &
+32000 - +4000 - +10000 > 3
N N N o
=4 b= S o
Input + Input ¥ Input +
voltage -10V 0 voltage -10V 0 voltage -10V. o D
+10V +10V +10V )
> > > )
N N N c
= = =} 5
' -32000 ' -4000 ' -10000 =
-32640 -4080 -10200
2. Current input characteristics [4 to 20mA] (Input mode: 3 to 5) E
-
. . >
Set input mode: 3 Set input mode: 4 Setinput r.node. S . 8
. . . . Input type: Current input =
Input type: Current input Input type: Current input . L g
) ) ) ) (analog value direct indication) d
Analog input range: 4 to 20mA Analog input range: 4 to 20 mA ) ) >
- . - . Analog input range: 4 to 20 mA S
Digital output range: 0 to 16000 Digital output range: 0 to 4000 L . o
) ) . . ) ; . . Digital output range: 4000 to 20000
Offset/gain adjustment: Possible Offset/gain adjustment: Possible ) . - ;
Offset/gain adjustment: Impossible F
Digital value Digital value Digital value g
c
1640 4100 20400 4':;
(=]
1600 4000 20000 &3
o
< < <
£ E £ =
< < < <
b < 4000 ¢ S %
Fy ]
0| 4mA 20mA Current 0| 4mA 20mA Current 0| 4mA 20mA Current 3'5-0
input input input o g
-
>
e
N
>
et
50
e
3
o
=3
m=
g S|
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2 Specifications
2.4 Input Mode (Characteristics) BFM #0

3. Current input characteristics [-20 to +20mA] (Input mode: 6 to 8)

Set input

mode: 6

Input type: Current input
Analog input range: -20 to +20mA

Digital output range: -16000 to +16000
Offset/gain adjustment: Possible

Set input mode: 7

Input type: Current input
Analog input range: -20 to +20mA

Digital output range: -4000 to +4000

Offset/gain adjustment: Possible

Set input mode: 8
Input type: Current input

(analog value direct indication)
Analog input range: -20 to +20mA
Digital output range: -20000 to +20000
Offset/gain adjustment: Impossible

Digital value
+16320
+16000 <
£
<
&
Current +
Input -20mA 0
+20mA
<
£
~
&
' -16000
-16320

Digital value
+4080
+4000 <
S
<
o
Current ¥
Input -20mA 0
< +20mA
£
~
o
N
' -4000
-4080

Digital value
+20400
+20000 <
£
<
&
Current +
Input _-20mA_ 0
+20mA
<
£
~
o
o -20000
-20400
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input)

;s A
3. Wiring

o
o
3
3
o
=]
&
=
2

This chapter describes the 4AD wiring.

Observe the following cautions when wiring the 4AD. AIRY
ce
WS
5>
WIRING PRECAUTIONS @ DANGER 3
* Make sure to cut off all phases of the power supply externally before attempting wiring work.
Failure to do so may cause electric shock or damages to the product. C
-
x
&
WIRING PRECAUTIONS A £
(w)
CAUTION :
* Connect the DC power supply wiring to the dedicated terminals described in this manual. e
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be D
burnt out. -
* Do not wire vacant terminals externally. =
. =
Doing so may damage the product. é
» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit. >
Do not use common grounding with heavy electrical systems.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions. E
* Make sure to observe the following precautions in order to prevent malfunctions under the influence of noise: o
- Do not bundle the power line or twisted shielded cable together with or lay it close to the main circuit, high- &
voltage line, or load line. S
Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line )')Z
at least 100mm (3.94") or more away from the main circuit, high-voltage line, or load line. 8
- Ground the shield of the analog input/output cable at one point on the signal receiving side.
However, do not use common grounding with heavy electrical systems. F
* Make sure to properly wire to the European terminal board in accordance with the following precautions. )
Failure to do so may cause electric shock, a short-circuit, wire breakage, or damage to the product. &
- The disposal size of the cable end should be 9 mm (0.35"). %
- Tightening torque should be between 0.22 to 0.25 Nem. j;'_q
- Twist the end of strand wire and make sure there are no loose wires. 8
- Do not solder-plate the electric wire ends. G
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. V)
* Make sure to properly wire the terminal block in accordance with the following precautions. N
Failure to do so may cause electric shock, a short-circuit, wire breakage, or damage to the product. =
- The disposal size of the cable end should follow the dimensions described in this manual. :‘U>"U
- Tightening torque should be between 0.5 and 0.8 Nem. ‘Ug
-
>
e
N
>
2
=3
e
3
2
=2
==
Oz
g:
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input)

3 Wiring

3.1 Terminal Layout

3.1 Terminal Layout

FX3U-4AD
Signal Application
O % 24V DC power supply
[an) Ground terminal
= V+
VI- Channel-1 analog input
|+
FG
S ://I+ Channel-2 analog input
|+
= FG
://I+ Channel-3 analog input
|+
L FG
N
O ://I+ Channel-4 analog input
|+
FX3uc-4AD
FXauc-4AD Signal Application
PW @ E i —V1+
. g % i % Channel-1 analog input
w | @ = ¢ SLD
o| | V2+
g % ; ﬁ Channel-2 analog input
7 =(E SLD
-1 | e|XH|- . .
o= Do not connect any lines.
o|=|: _var|
g % i ﬁ Channel-3 analog input
o|[=|: SLD
ZAV=(E V4+
g % z % Channel-4 analog input
2D=(E SLD
4o .
EE g % " _T_ Ground terminal
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 3.2 Cable and Terminal Tightening Torque

3.2 Cable and Terminal Tightening Torque

o
o
3
3
o
=]
@
3
2

3.21 Power cable (FX3uc-4AD)

The power crossover cable (type "C" shown in the following table) is supplied with the FX3uc-4AD.

To connect the power cable, refer to the User's Manual - Hardware Edition of the PLC main unit. S
There are 3 types of power cables as shown in the following table. Types "A" and "B" are supplied with the §.8
main unit, and type "C" is supplied with the input extension blocks or the special function blocks for FX3uc 4';%
Series. o
Type Application Model Length Cable supplied with
A Power cable for main unit FX2ne-100MPCB (31, r:r;") C_n
— e Tor Tout 3 FX3uc Series PLC main unit §
nput power cable for inpu ) m :
B extension block FXanC-100BPCB (33" %
* Input extension block for FX2NC )E’:
Input power crossover cable for 0.1m Series
C input extension block FXanC-10BPCB1 (0°3") |+ Special function block for FX3uc/ D
FX2NC Series -
x
E
The crossover cable (type "C") can skip up to 4 16-point output blocks to connect units. S}

If more blocks should be skipped to supply power to an input block, use cable type "B".

<Self-made power cable>
To use self-made power cables, use the following wire rods and connectors:

Specifications/model
Wire size AWG24 (0.2mm?)
Crimp-style terminal 50083-8014 (manufactured by Molex Japan Co., Ltd.)
Housing For main unit 51030-0330 (manufactured by Molex Japan Co., Ltd.)
For input extension block |51030-0230 (manufactured by Molex Japan Co., Ltd.)

Supply the 24V DC power to FX3uc-4AD via the power supply connector.

3.2.2 Cable (FX3U-4AD)

dav-
@) “havwnexs M davvarnexd T

The FX3u-4AD terminal block is designed for M3 screws.

The end disposal of the cable shows blow. o
Tighten the terminal to a torque of 0.5 N.m to 0.8 N.m. e
N
* When one wire is connected to one terminal 5
+ T
$3.2 (0.13") Terminal  Crimp 8=
6.2 mm (0.24") screw terminal
orless { H
-
b
$3.2 (0.13") z
N
6.2 mm (0.24") Terminal . S
or less >4
o
el
* When two wires are connected to one terminal I
43.2 (0.13") 5
6.2 mm (0.24") Terminal Crimp 2
or less . screw terminal gg
6.3 mm(0.25") "4 e
I—l or more =
$3.2 (0.13")
6.2 mm (0.24") EW Terminal
or less 6 3 mm(0.25")
OI' more
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input)

3 Wiring
3.2 Cable and Terminal Tightening Torque

3.2.3

Cable (FX3uc-4AD)

Use the following cables to connect with counterpart equipment. Terminate the cable end as shown below.

figure.)

. Cable
Applicable cable and tightening torque
Wire _5|ze (stI:andedI Tightening Termination
single-wire) torque

. . 0.3mm? to 0.5mm? » To connect a stranded cable, peel the cover off the cable

Single wire (AWG22 to 20) and then twist the core before connection.
- 5 * To connect a single-wire cable, peel the cover off the
Double wire | 0.3mm*(AWG22) cable before connection.
0.3mm? to 0.5mm? 0.22Nemto |+ Rod terminal with insulation sleeve

Rod terminal |(AWG22 to 20) 0.25Nem (recommended terminal)
with (Refer to the external Al 0.5-8WH : Manufactured by Phoenix Contact
insulation view of rod terminal + Caulking tool
sleeve shown in the following CRIMPFOX ZA 3 : Manufactured by Phoenix Contact

(or CRIMPFOX UD 6 : Manufactured by Phoenix Contact)

. Termination of cable end

To terminate the cable, treat the stranded/single-wire directly or use the rod terminal with insulation sleeve.

+ To directly terminate end of stranded/single-wire cable:
- Terminate the end of the stranded cable so that the "barbed wires"

cannot protrude.
- Do not solder-plate the end of the cable.

* To terminate cable end using rod terminal with insulation sleeve:
If the cable sheath is too thick, it may be difficult to insert the cable
into the insulation sleeve. For this reason, select an appropriate cable

Termination of cable end

==

9mm
(0.35")

Insulation sleeve Contact area
(Crimp area)

while referring to the external view. \ R\
Manufacturer Model Caulking tool Y 8mm_[(0.31")
. CRIMPFOX ZA 3 2.6mm 14mm

Phoenix Contact Al 0.5-8WH (or CRIMPFOX UD 6) (0.1" (0.55")

. Tool

* To tighten terminals, use a purchased small-sized screwdriver whose head is straight and is not widened
as shown in the right figure.

Note:

If the diameter of screwdriver grip is too small, tightening torque will not

be able to be achieved. Use the following recommended screwdriver or
an appropriate replacement (grip diameter: approximately 25mm).

The head
should be
straight.

Manufacturer

Phoenix Contact

Model
SZS 0.4x2.5 0.4m S j2.5mm
(0.01") (0.09")
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3.3 Examples of Power Supply Circuit

(@)
o
3
3
[}
=]
F
3
@

3.3.1 FX3u-4AD

Below are shown examples of circuits for using the 24V DC service power supply of the FX3U Series PLC.

1) Sink input [- common] wiring N,
AC power $5
100 to 240 V =
1 -
= &S
Class-D T
grounding | b=
— L | L [ NFsis|ov|aavy H24+]24- | D | &
By == D
=1 +1sv
FX3U Series PLC = 4 £
(main unit) —— 15V >
H FX3uU-4AD
Connect the "S/S" terminal of the main unit to the "24V" terminal. E
-
=
¢
]
2) Source input [+ common] wiring Z
5
AC power F
100 to 240 V
—O— ?
¢
N
>
1 2
= )53
Class-D o
grounding | [ G
— L |+ [ N —sis|ov|aav|q H2a+]|24- | D .
=
o—“—ﬁ w
ﬂ—ll—:_| -;
+15V (]
— )
1 = &2
FX3U Series PLC —
(main unit) 1 sy H
= FX3u-4AD o
w
=
Connect the "S/S" terminal of the main unit to the "0V" terminal. 4':;
o
&3
e
T
O
=2
sS
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3 Wiring

3.3 Examples of Power Supply Circuit

3.3.2 FX3uc-4AD
|—L| Terminal block |—|—| Terminal block
[~ ] =]
FX3uc Series PLC FX2Nc Series PLC
(Main unit) FX3uc-4AD (Input extension block) Sue 4l
- ——> +15V - —> +15V
- % -15V — -15V
I o Power I b
- ower Power  crossover - I
I connetior connector  connector I ]
Power connector 1 |—|——|| 1
— 24-124+| L 24-124+1—24- 124+ 24-124+—24-|24+ 24-|24+1—24-|24+—
Power Power
Black|Red Green connector Black Red Black Red connector
Black Red Black Red Black Red
1
Class-D FXanc-10BPCBH1 FX2ne-10BPCB1
grounding Power crossover cable Power crossover cable
L
24vpe| *
FX2nc-100BPCB
Power cable
3.3.3 Cautions regarding connection of power cables

+ Ground the" L "terminal and " &) " terminal to the Class - D grounding line (100 Q or less) together
with the ground terminal of the main unit.

* To perform crossover wiring to connect the power line from FX3UC-4AD to a succeeding extension block,
remove the resin cover from the power crossover connector using nippers.

+ For the timing of power-on/off when using an external power supply, see the following manual of the

connected PLC.

— Refer to the FX3uU Series User’s Manual - Hardware Edition.
— Refer to the FX3uc Series User’s Manual - Hardware Edition.

B-16



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 3 Wiring
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3.4

Analog Input Line

3.4.1

The analog input type, "voltage input "or "current input”, can be selected for each channel.

FX3u-4AD

o
o
3
3
o
=]
&
=
2

T
> X
External power supply FX3u-4AD ST
wiring +15V ‘Iﬁ:é
24vDCc *+L 24+ It p i Rl ©
= T 24- —3 = % 15V
—1.@ d C
Class-D grounding — o )
If current input is <
selected %
chd T
* 6.8kQ >
MSSS— s . chi S
i *4 2500
] y I+ —— D
VI- g
200kQ2 =
" FG E
If voltage input is 2 o
selected hO
*3 ¢ 6.8k chd
s il ,'\‘I V+ | | ®
OO0 s Pl [
; + 1
| 9
a8 N
> Fc . 200kQ

ch : O represents the channel number.

*1.  For FX3U Series PLC (AC power type), the 24V DC service power supply is also available.
*2.  The [FG] terminal and the [ &) ] terminal are connected internally.
There is no “FG” terminal for ch1. When using ch1, connect directly to the [ &) ] terminal.

*3. Use a 2-core twisted shield wire for analog input line, and separate it from other power lines or

inductive lines.

-
x

*4. For the current input, short-circuit the [V+] terminal and the [I+] terminal. §
*5. If there is voltage ripple in the input voltage or there is noise in the external wiring, connect a capacitor ‘ ),5
of approximately 0.1 to 0.47uF 25 V. %é

dav-
@) “vavrnexs M davvarnexs T

L

O.L-avy-neExXd

dav-

UORONASU| (ld e

(88 ON4)
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3.4.2 FX3uc-4AD

If current input is ] EX3UC-4AD
[ selected Terminal
block 6. 8kQ
\I/DD: 2500
200kQ
comd
SLD |+ =3
If voltage input is
selected
Vi 6.8kQ
+ I_|
T 2500
200kQ
comd
SLD [
T

Class-D L
grounding ~

VO+, 10+, chOd : O represents the channel number.

*1. Use the 2-core shielded twisted pair cable for the analog input lines, and separate the analog input
lines from the other motive power lines or inductive lines.

*2. To use the current input, be sure to short circuit the line between the VI + terminal and the I]
+ terminal (OJ : channel number).

*3. TheSLDand" L "terminals are connected to each other inside.

*4. Do not connect any lines to the "e" terminal.

3.5 Grounding

Grounding should be performed as stated below.
» The grounding resistance should be 100Q2 or less.

* Independent grounding should be performed for best results.
When independent grounding is not performed, perform "shared grounding" as shown in the following

figure.
— For details, refer to the User’s Manual - Hardware Edition of each Series.
Other Other Other
PLC equipment PLC equipment PLC equipment
IndeFJendent groanding Shared g:rounding Common groun:ding
Best condition Good condition Not allowed

+ Use the following grounding wire.

FX3U-4AD  |AWG14 (2mm?)
FX3uc-4AD | AWG22-20 (0.3 to 0.5mm?)

» The PLC grounding point should be close, and all grounding wires should be as short as possible.
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4 Analog Input

4.1 Analog Input Procedures

FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4AD/FX3UC-4AD (4-channel Analog Input)

;s A
4. Analog Input

This chapter describes the minimum programming necessary to readout the 4AD analog data.
Follow the procedure below to confirm that the analog data can be properly read out.

Analog Input Procedures

1 Unit number check

Unit numbers from 0 to 7 will be assigned to the special function units/blocks starting from the left.
When units/blocks are connected to the FX3UC-32MT-LT PLC, unit numbers from 1 to 7 are
assigned. Check the unit number assigned to the 4AD.

Unit Unit Unit
number: 0 number: 1 number: 2
Main unit Input/output Gl e Input/output S e
(FX3u Series | extension pecia pecia extension pecial
PLC) block function block | function block block function unit

2 Input mode (BFM #0) setting

Depending on the analog signal generator to be connected, set the input mode (BFM #0) for each

channel.

Use hexadecimal numbers for input mode setting. Set the corresponding channel digit to the input

mode setting value specified in the following table:
ch4-——|_ T —[-ch1
ch3 ch2

Sosine Input mode (LT Digital output range
value range

0 Voltage input mode -10V to +10V -32000 to +32000

1 Voltage input mode -10V to +10V -4000 to +4000

p |Voltageinput 10V to +10V | -10000 to +10000
Analog value direct indication mode

3 Current input mode 4mA to 20mA 0 to 16000

4 Current input mode 4mA to 20mA 0 to 4000

5 |Curentinputmode 4mA to 20mA 4000 to 20000
Analog value direct indication mode

6 Current input mode -20mA to +20mA | -16000 to +16000

7 Current input mode -20mA to +20mA -4000 to +4000

g |Curentinputmode ~20mA to +20mA | -20000 to +20000
Analog value direct indication mode

F Channel not used

— For a detailed description of the standard input characteristics, refer to Section 2.4.
— For a detailed description of the input mode (BFM #0), refer to Subsection 5.4.1.
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4 Analog Input

4.1 Analog Input Procedures

Creation of sequence program

Create the program as follows to read analog signals.

*  While referring to step 2, set the input mode "H****".

» While referring to step 1, set the unit number in [J

Input mode (step 2)

/ Unit number (step 1)

Initial pulse
M8002 ENG 12
i } H**** 1 UC\GO
MoVHE
RUN monitor
M8000
TO
It FNC 15 lymg1o| Do K4
BMOV

\

Unit number (step 1)

Specify the input mode (BFM #0) for channels
1to 4.

5 seconds after starting the PLC, the digital
values of channels 1 to 4 (BFM #10 to #13) will
be read out to DO to D3.

Sequence program transfer and data register check

1) Transfer the sequence program, and start the PLC.
2) The 4AD analog data input mode will be stored in data registers (DO to D3) of the PLC.
3) Check that the data is stored in DO to D3.
— If the data is not properly stored, refer to Chapter 8 "Troubleshooting."”
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5 Buffer Memory (BFM)
5.1 Assignment of Unit Numbers and Outline of Buffer Memory

FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4AD/FX3UC-4AD (4-channel Analog Input)

;s A
5. Buffer Memory (BFM)

This chapter describes the buffer memory incorporated in 4AD.

5.1 Assignment of Unit Numbers and Outline of Buffer Memory

1. Assignment of unit numbers
Unit numbers from 0 to 7 will be assigned to the special function units/blocks starting from the left.
When the units/blocks are connected to the FX3UC-32MT-LT PLC, unit numbers from 1 to 7 are assigned.

When connected to the FX3U/FX3uc (D, DSS) Series PLC

Unit Unit Unit
number: 0 number: 1 number: 2
Input/output e : Input/output ]
q q : pecial Special : Special
Main unit extt)?ggll(on function block | function block extt)?ggll(on function unit
When connected to the FX3uc-32MT-LT PLC
Unit number: 0
(Incorporated Unit Unit Unit
CC-Link/LT) number: 1 number: 2 number: 3
Main unit Input/output o ] Input/output ]
_ : pecial Special : Special
(FX&_JET:))’ZMT exgleg;l(on function block | function block exé?gal(on function unit
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5 Buffer Memory (BFM)

5.1 Assignment of Unit Numbers and Outline of Buffer Memory

2. Outline of buffer memory
The analog signals input into the 4AD will be converted into digital values and then stored in the 4AD buffer

memory.

To switch the input mode between voltage input and current input, or to adjust the offset or gain, numeric data
will be sent from the main unit and written/set in the 4AD buffer memory.
To read/write data from/to the 4AD buffer memory, the buffer memory can be directly specified using the
FROM/TO instruction or an applied instruction. Using this function, sequence programs can be easily created.

Main unit

Sequence
program

e BFM direct
specification”™
e TO instruction

e BFM direct
specification™

e FROM
instruction

specification™
¢ TO instruction
Buffer
memory
* BFM direct
specification™
Buffer ¢ FROM instruction
memory
o000 Digital
Digital value
value
A/D A/D
conversion conversion
Analog data Analog data

Flowmeter, pressure sensor, etc.

*1. Since buffer memory direct specification (U\G) can directly specify the buffer memory in the source or
destination area of an applied instruction, programs can be created efficiently.

— For a detailed description of buffer memory reading/writing, refer to Section 5.2.
— For a detailed description of the buffer memory, refer to Section 5.4.
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 5.2 Buffer Memory Reading/Writing Method
5.2 Buffer Memory Reading/Writing Method g
3
o
To read or write to the 4AD buffer memory, use the FROM/TO instructions or buffer memory direct %
specification. E

However, to use buffer memory direct specification, software compatible with FX3U/FX3uc Series PLCs is

required.

— For a detailed description of software compatible with the FX3u/FX3uc Series PLC, S
refer to Section 1.4. ee
2t
5.21 Buffer memory direct specification &°

When directly specifying the buffer memory, specify the following device in the source or destination area of
the applied instruction as follows:

U D\G |:| Enter a numeric value in (I

Unit number (0 to 7) o_—| l: Buffer memory number (0 - 6999)

1. Example 1
If the following program is created, data in buffer memory (BFM #10) of unit 1 will be multiplied by the data
(K10), and then the multiplication result will be output to data registers (D10, D11).

READ command
: FNC 22 \
I UNG10 K10 D10
MUL

Unit number |—0 Multiplication result

Buffer memory number o L& Multiplier

Vay-nexd U dav-avy-nexd O

2. Example 2
If the following program is created, the value in data register (D20) is added to K10 and written to buffer
memory (BFM #6) of unit 1.

WRITE command
: FNC 20 | ppg K10 | UN\Ge
ADD

Addition f{ Unit number
result Buffer memory number

Augend e L eAddend

dav-
@) “vavrnexs M davvarnexs T

5.2.2 FROM/TO instruction (conventional method)

-
x
1. FROM instruction (Reading out BFM data to PLC) ;
Use the FROM instruction to read the data from the buffer memory. .5
In a sequence program, use this instruction as follows: §g
READ command

1 FNC78 | ¢4 K10 | D10 K1 H
FROM -
>
Unit numbero—I y:tr:kr)grinc;;transfer 'Cg
. . . (w)
Buffer memory number e L e Destination register :‘>'3

If the above program is created, 1 point of data will be read out from the buffer memory BFM #10 of unit No.1 2
to data register D10. I
2. TO instruction (Writing PLC data into BFM) n
Use the TO instruction to write data to a buffer memory. =
In a sequence program, use this instruction as follows: gg
O
WRITE command sS

———— FNC79 | gy Ko | H3300 | Ki1 =

TO
Number of transfer
Unit numbero—I I—Odata points
Buffer memory number e e Transfer source

If the above program is created, 1 point of data (H3300) will be written to buffer memory BFM #0 of unit No.1.
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5.3 Buffer Memory List (BFM)

4AD incorporates the following buffer memories.
— For a detailed description of the buffer memory, refer to Section 5.4 and subsequent sections.

BFM number Description Setting range Initial value | Data type | Reference
#0"1 Input mode setting for channels 1 to 4 *2 HO0000 at delivery Heﬁgleci- Su%s:c;tion
#1 Not used - - - -
#2 Averaging time units for channel 1 1 to 4095 K1 Decimal
#3 Averaging time units for channel 2 1to 4095 K1 Decimal Subsection
#4 Averaging time units for channel 3 1 to 4095 K1 Decimal 5.4.2
#5 Averaging time units for channel 4 1 to 4095 K1 Decimal
#6 Channel-1 digital filter setting 0 to 1600 KO Decimal
#7 Channel-2 digital filter setting 0 to 1600 KO Decimal Subsection
#8 Channel-3 digital filter setting 0 to 1600 KO Decimal 543
#9 Channel-4 digital filter setting 0 to 1600 KO Decimal
#10 Channel-1 data (current data or average data) - - Decimal
#11 Channel-2 data (current data or average data) - - Decimal Subsection
#12 Channel-3 data (current data or average data) - - Decimal 5.4.4
#13 Channel-4 data (current data or average data) - - Decimal

#14 to #18 |Not used - - - -

Data change disable

Disables adjustment of the following buffer
memory locations:

* Input mode specification (BFM #0)

« Initialization function (BFM #20)

* Input characteristics writing (BFM #21)

To enable data

change: K2080 Subsection

#19" » Convenient functions (BFM #22) 1?\:;2?'3;3’[: K2080 at delivery|  Decimal 5.4.5

« Offset data (BFM #41 to #44) other thaﬁ K2080

» Gain data (BFM #51 to #54)

» Automatic transfer-to data register

specification (BFM #125 to #129)

« Data history sampling time setting (BFM #198)

Initialization function:

Set "K1" in this buffer memory to perform )

R, . L . Subsection
#20 initialization. At the completion of initialization, KO or K1 KO Decimal

. . 54.6

buffer memory will be automatically reset to

"KO0".

Input characteristics writing:

Write the input characteristics offset/gain value. Hexadeci- | Subsection
#21 At the completion of writing, buffer memory will *3 HO0000 mal 547

be automatically reset to "HO000" (b0 to b3: o

OFF).

*1. If power failure occurs, the EEPROM will retain its data.
*2.  To specify the input mode of each channel, set each digit using hexadecimal numbers 0 to 8 and F.
*3. Use b0 to b3.
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 5.3 Buffer Memory List (BFM)
BFM number Description Setting range Initial value | Data type | Reference
Convenient function setting:
Convenient functions:Automatic send Hexadeci Subsecti
#22"1 function, data addition, upper/lower limit *2 HOO000 at delivery exacect- ubsection
. . mal 54.8
detection, abrupt change detection, peak
value holding
#23 to #25 |Not used - - - -
46 Upper/lower limit value error status (Valid if b1 ) H0000 Hexadeci- | Subsection
of BFM #22 is set to ON) mal 5.4.9
407 Abrupt change detection status (Valid if b2 of ) H0000 Hexadeci- | Subsection
BFM #22 is set to ON) mal 5.4.10
#28 Over-scale status - H0000 Hexadeci- | Subsection
mal 5.4.11
#29 Error status - HO0000 Hexadeci- | Subsection
mal 5.4.12
#30 Model code K2080 - K2080 Decimal S“gje%m
#31to #40 |Not used - - - -
#4171 Channel-1 offset data (Unit: mV or pA) * Voltage input: KO at delivery | Decimal
- : BFM#21 | 10000 to : :
#42 Channel-2 offset data (Unit: mV or pA)  [will be +9000°3 KO at delivery Decimal Subsection
" - used for . - -
#43" Channel-3 offset data (Unit: mV or pA) | * Current input: KO at delivery Decimal 54.14
9 -20000 to
#4471 Channel-4 offset data (Unit: mV or uA) data. +17000™ KO at delivery Decimal
#45 to #50 |Not used - - - -
#51"1 Channel-1 gain data (Unit: mV or pA) * Voltage input: K5000 at delivery| Decimal
BFM #21 -9000 to
#52 Channel-2 gain data (Unit: mV or pA) will be +100003 K5000 at delivery| Decimal Subsection
" - - used for ) - -
#53"1 Channel-3 gain data (Unit: mV or pA) || e * Current input: K5000 at delivery| Decimal 5.4.14
9 -17000 to
#54"1 Channel-4 gain data (Unit: mV or pA) data. +30000™ K5000 at delivery| Decimal
#55 to #60 |Not used - - - -
461 Qhannel-1 addition data (Valid if bO of BFM #22 16000 to +16000 KO Decimal
is set to ON)
462 Qhannel-Z addition data (Valid if bO of BFM #22 16000 to +16000 KO Decimal
is set to ON) Subsection
R iti idi 5.4.15
463 Qhannel 3 addition data (Valid if bO of BFM #22 16000 to +16000 KO Decimal
is set to ON)
464 Qhannel-4 addition data (Valid if bO of BFM #22 16000 to +16000 KO Decimal
is set to ON)
#65 to #70 |Not used - - - -
471 Channel-1 lower limit value error setting (Valid if '\AVIQ;LT:E icilggfl Decimal
b1 of BFM #22 is set to ON) P
range
Channel-2 lower limit value error setting (Valid if |From minimum Mlnlmum .d|g|tal .
#72 b1 of BFM #22 is set to ON) e ! value in input Decimal
fj|g|tal value in range Subsection
input range to i prrn 5416
473 Channel-3 lower limit value error setting (Valid if |upper limit value v'g;reuir: in'g:f Decimal o
b1 of BFM #22 is set to ON) error setting value P
range
474 Channel-4 lower limit value error setting (Valid if '\AVIQ;LT:E icilggfl Decimal
b1 of BFM #22 is set to ON) P
range
#75to #80 |Not used - - - -

*1.  If power failure occurs, the EEPROM will retain its data.
*2.  Use b0 to b7.
*3. The offset and gain values should satisfy the following conditions: Gain value - Offset value > 1000

*4.  The offset and gain values should satisfy the following conditions: 30000 > Gain value - Offset value > 3000
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition

5 Buffer Memory (BFM)

FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 5.3 Buffer Memory List (BFM)
BFM number Description Setting range Initial value Data type | Reference
Channel-1 upper limit value error setting Maximum digital .
#81 (Valid if b1 of BFM #22 is set to ON) value in input range|  D8¢ma!
482 Channel-2 upper limit value error setting From lower limit Maximum digital Decimal
(Valid if b1 of BFM #22 is set to ON) XZ:EZ ?O";;i?r:ﬁ% value in input range Subsection
483 Channel-3 upper limit value error setting digital value in Maximum digital | . 5.4.16
alid i [¢] is set to ; value in input range
Valid if b1 of BFM #22 i ON input range lueini
Channel-4 upper limit value error setting Maximum digital .
#84 (Valid if b1 of BFM #22 is set to ON) value in input range| D8¢ma!
#8510 #90 |Not used - - - -
Channel-1 abrupt change detection value From 1 to 50% of o .
#91 (Valid if b2 of BFM #22 is set to ON) full scale 5% of full scale | Decimal
Channel-2 abrupt change detection value From 1 to 50% of o .
#92 (Valid if b2 of BFM #22 is set to ON) full scale S%offullscale | Decimal |~ on
Channel-3 abrupt change detection value From 1 to 50% of o . 5.4.17
#93 (Valid if b2 of BFM #22 is set to ON) full scale 5% of full scale | Decimal
Channel-4 abrupt change detection value From 1 to 50% of o .
#94 (Valid if b2 of BFM #22 is set to ON) full scale 5% of full scale | Decimal
#95 to #98 |Not used - - - -
499 Clear of upper/lower limit error data or abrupt *1 H0000 ) Subsection
change error data 54.18
#100 Not used - - - -
Channel-1 minimum peak value (Valid if b3 of .
#101 BFM #22 is set to ON) - - Decimal
Channel-2 minimum peak value (Valid if b3 of .
#102 . - - Decimal
BFM #22 is set to ON) Subsection
Channel-3 minimum peak value (Valid if b3 of . 5.4.19
#103  1gEM #22 is set to ON) - - Decimal
Channel-4 minimum peak value (Valid if b3 of .
#104  1BEM #22 is set to ON) - - Decimal
#105to #108 |Not used - - - -
. ) . Hexadeci- | Subsection
#109 Minimum peak value resetting 3 HO0000 mal 5420
#110 Not used - - - -
Channel-1 maximum peak value (Valid if b3 .
#11 | of BFM #22 is set to ON) - - Decimal
Channel-2 maximum peak value (Valid if b3 .
#112 | of BFM #22 is set to ON) - - Decimal | o | cection
Channel-3 maximum peak value (Valid if b3 . 5.4.19
#1131 of BEM #22 i set to ON) - - Decimal
Channel-4 maximum peak value (Valid if b3 .
#114 | of BFM #22 i set to ON) - - Decimal
#115t0 #118 [Not used - - - -
. . N Hexadeci- | Subsection
#119 Maximum peak value resetting 3 HO0000 mal 5.4.20
#120 to #124 |Not used - - - -
Peak values (Minimum: BFM #101 to #104 /
Maximum: #111 to #114) automatic transfer- Subsection
#1252 to first data register specification (Valid if b4 of 0 to 7992 K200 at delivery Decimal 5421
BFM #22 is set to ON / Occupies of 8 o
consecutive points)
*1. Use b0 to b2.
*2. If power failure occurs, the EEPROM will retain its data.
*3.  Use b0 to b3.
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 5.3 Buffer Memory List (BFM)
BFM number Description Setting range Initial value | Data type | Reference 9
3
Upper/lower limit error status data (BFM #26) Subsection 3
#1267 automatic transfer-to data register specification 0 to 7999 K208 at delivery Decimal 5492 i
(Valid if b5 of BFM #22 is set to ON) o %
Abrupt change detection status data (BFM #27) Subsection
#1271 automatic transfer-to data register specification 0 to 7999 K209 at delivery Decimal 5423
(Valid if b6 of BFM #22 is set to ON) o ==
Over-scale status data (BFM #28) automatic Subsection é(é(
#1281 transfer-to data register specification (Valid if b7 0 to 7999 K210 at delivery | Decimal 54 24 ig
of BFM #22 is set to ON) o =
Error status data (BFM #29) automatic transfer- Subsection
#1297 to data register specification (Valid if b8 of BFM 0 to 7999 K211 at delivery Decimal 5495
#22 is set to ON) o C
#130to #196 |Not used - - - - g
#197 Selection .of cyclic data update function (function *9 H0000 Hexadeci- | Subsection S
for data history) mal 5.4.26 o
>
i o
#198™" Data history sampling time setting (Unit: ms) 0 to 30000 K15000 Decimal Sugieggon e
. ) . Hexadeci- | Subsection D
#199 Data history resetting/stoppage 3 HO0000 mal 5498 B
#200 Channel-1 data history (initial value) - KO Decimal E
1 1 1 1 Decimal =4
#1899 Channel-1 data history (1,700th value) - KO Decimal
#1900 Channel-2 data history (initial value) - KO Decimal E
1 1 1 1 Decimal -
#3599 Channel-2 data history (1,700th value) - KO Decimal Subsection §
#3600 Channel-3 data history (initial value) - KO Decimal 5.4.29 ;U:
1 1 1 1 Decimal §
#5299 Channel-3 data history (1,700th value) - KO Decimal
#5300 Channel-4 data history (initial value) - KO Decimal F
1 1 1 1 Decimal g
c
#6999 Channel-4 data history (1,700th value) - KO Decimal 4':;
#7000 to #8063 | System area } - } } )-E
o
*1. If power failure occurs, the EEPROM will retain its data. U
2. Use b0 to b3. G
*3. Use b0 to b3 and b8 to b11. R
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4AD/FX3UC-4AD (4-channel Analog Input)

5 Buffer Memory (BFM)
5.4 Details of Buffer Memory Details

5.4

Details of Buffer Memory Details

5.4.1

BFM #0: Input mode specification

Initial value (at delivery): H0O000
Numeric data type: Hexadecimal (H)

Specify the input modes of channel 1 to 4.
4 hexadecimal digits are assigned to specify the input modes of the 4 channels.
Change the value of each digit to change the input mode of each channel. 0 to 8 or F can be set for each digit.

HOOOO
cngeT T Toans

The different types of input modes are shown in the following table:
— For a detailed description of input characteristics, refer to Section 2.4.

Set value Analog input Digital output
[HEX] LT range range
0 Voltage input mode -10V to +10V -32000 to +32000
1 Voltage input mode -10V to +10V -4000 to +4000
* Voltage input
1 - -
2 Analog value direct indication mode 10Vito +10V 10000 to +10000
3 Current input mode 4mA to 20mA 0 to 16000
Current input mode 4mA to 20mA 0 to 4000
* Current input
1
5 Analog value direct indication mode 4mA to 20mA 4000 t0 20000
Current input mode -20mA to +20mA | -16000 to +16000
Current input mode -20mA to +20mA -4000 to +4000
* Current input
1 - -
8 Analog value direct indication mode 20mA to +20mA 20000 to +20000
9to E Setting not possible - -
F Channel not used - -

*1. The offset/gain values cannot be changed.

1. Cautions regarding input mode setting

+ If the input mode is set (changed), the analog input characteristics will be changed automatically.
Furthermore, when the offset/gain value is changed, the characteristics can be set to the desired values.
(The resolution cannot be changed.)

+ If the analog value direct indication (*1) is specified, the offset/gain value cannot be changed.

+ |t takes approximately 5 seconds to determine the input mode. For this reason, after changing the input
mode, be sure to wait for 5 seconds or more before writing other data.

» HFFFF (no channels used) cannot be set.

2. Caution regarding EEPROM writing

If data is written to BFM #0, #19, #21, #22, #125 to #129, or #198, the data will also be written to the 4AD
EEPROM.

The maximum number of EEPROM rewrites is 10,000 times. Therefore, when creating a program, do not
frequently write data to the above buffer memories (BFM).
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5.4.2 BFM #2 to #5: Averaging time

Setting range: 1 to 4095
Initial value: K1
Numeric data type: Decimal (K)

o
o
3
3
o
=]
@
3
2

To change the channel data type from the immediate data (channels 1 to 4: BFM #10 to #13) to the average

data, set the desired averaging time (channels 1 to 4 : BFM #2 to 5). xX
The relation between the set averaging time and the corresponding operation is shown in the following table. écg
— For a detailed description of channel data update timing, refer to Subsection 5.4.4. zo

Averaging
time (BFM Channel data (BFM #10 to #13) type Error descriptions C
#2 to #5) -
x
Immediate data KO will be set, and the averaging time &
O orless (Each time the A/D conversion is performed, the channel setting error (b10 of BFM #29) will %
data will be updated.) occur. iU>
1 (initial Immediate data °
(Each time the A/D conversion is performed, the channel - D
value) .
data will be updated.) -
Average data é(
2 t0 400 (Each time the A/D conversion is performed, the average ) 5
value will be calculated and the channel data will be >
updated.)
Average data
401 to 4095 When the A/D conversion data reaches the averaging time, )
the average data will be calculated and the channel data will
be updated.)
Average data 4096 will be set, and the averaging
4096 or more |(Each time the A/D conversion is performed, the channel time setting error (b10 of BFM #29) will
data will be updated.) occur.

1. Application
If the measurement signal contains comparatively reduced ripple noise, such as supply voltage frequency,
averaging will result in obtaining of stable data.

dav-
@) “havwnexs M davvarnexd T

2. Cautions regarding averaging time setting

+ To use the averaging function, be sure to set the digital filter of the corresponding channel to "0". (Digital )
filter setting: BFM #6 to #9 for channels 1 to 4) &
To use the digital filter function, be sure to set the averaging time of the corresponding channel to "1". %
(Averaging time: BFM #2 to #5 for channels 1 to 4) :‘S'é

e

If the averaging time is set to a value other than "1" and the digital filter (BFM #6 to #9 for channels 1 to 4)
is set to a value other than "0", the digital filter setting error (b11 of BFM #29) will occur.

+ If one of the channels uses the digital filter, the A/D conversion time will be set to 5 ms for all the channels.

L

-
>

+ If the averaging time is out of the setting range, the averaging time setting error (b10 of BFM #29) will §
occur. ).5

+ If the averaging time is set, the data history function cannot be used. §3
el

=
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5.4.3 BFM #6 to #9: Digital filter setting

Setting range: 0 to 1600
Initial value: KO
Numeric data type: Decimal (K)

To use the digital filter for channel data (BFM #10 to #13 for channels 1 to 4), set the digital filter value in the
corresponding buffer memory (BFM #6 to #9 for channels 1 to 4).

— For a detailed description of channel data update timing, refer to Subsection 5.4.4.
If the digital filter function is used, the relation between the analog input value and the set digital filter value or
the digital output value (channel data) will be as follows:

+ Digital filter value (BFM #6 to #9 for channels 1 to 4) > Fluctuation of analog signal (fluctuation
width: less than 10 times of sampling)
If the fluctuation of the analog signal (input value) is less than the set digital filter value, the analog input
value will be converted into a stabilized digital output value and stored in the corresponding buffer memory
(BFM #10 to #13 for channels 1 to 4).

+ Digital filter value (BFM #6 to #9 for channels 1 to 4) < Fluctuation of analog signal
If the fluctuation of the analog signal (input value) is more than the set digital filter value, the digital output
value will follow the analog input value, and the digital output value equal to the analog input value will be
stored in the corresponding buffer memory (BFM #10 to #13 for channels 1 to 4).

Analog input value

L The digital output value will
--------- Digital output value

follow the analog input value.

Analog input value
[
l—>

w
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Converted into stabilized digital output value
(Fluctuation width is less than 10 times of sampling)

Time
The relation between the set value and the corresponding operation is shown in the following table:

Set value Operation
Less than O Disables the digital filter function. A setting error will occur (b11 of BFM #29 will be set to ON).
0 Disables the digital filter function.
1 to 1600 Enables the digital filter function.
1601 or more Disables the digital filter function. A setting error will occur (b11 of BFM #29 will be set to ON).

1. Application
If the measurement signal contains steep spike noise, use the digital filter instead of the averaging function.

The digital filter produces more stabilized data results.
2. Cautions regarding digital filter setting

» To use the digital filter function, be sure to set the averaging time of the corresponding channel to "1".
(Averaging time: BFM #2 to #4 for channels 1 to 4) If the averaging time is set to a value other than "1" and
the digital filter is set to a value other than "0", the digital filter setting error (b11 of BFM #29) will occur.

+ If one of the channels uses the digital filter, the A/D conversion time will be set to 5 ms for all the channels.

« If the digital filter set value is not in the range from 0 to 1600, the digital filter setting error (b11 of BFM #29)
will occur.
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5 Buffer Memory (BFM)
5.4 Details of Buffer Memory Details

54.4

BFM #10 to #13: Channel data

Numeric data type: Decimal (K)
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Use these buffer memories to store the A/D converted digital values.

The channel data (BFM #10 to #13 for channels 1 to 4) and the data update timing will depend on the set
averaging time (BFM #2 to #5 for channels 1 to 4) or the digital filter setting condition (BFM #6 to #9 for

channels 1 to 4) as shown in the following table.

— For a detailed description of the averaging time, refer to Subsection 5.4.2.
— For a detailed description of digital filter functions, refer to Subsection 5.4.3.

avy-onexd
avy-nexd

vay-nexd U dav-avy-nexd O

Averaging Digital filter Channel data (BFM #10 to #13) update timing
time function .
(BFM #2to #5) | (BFM #6 to #9) Channel data type Update timing
o !'rqrngdiate data Each time the A/D conversion is performed, the
0 or less 0 .(The digital filter |"0 W|Illbe s'et, and .the data will be updated.
will not be used.) | averaging time setting error | T update timing will be as follows:
(b10 of BFM #29) will occur.
. - *1
0 (The digital filter Immediate data Update time = 500us x Number of
will not be used.) selected channels
Each time the A/D conversion is performed, the
1 1 to 1600 Immediate data data will be updated.
(The digital filter | The digital filter function will | The update timing will be as follows:
will be used.) be used. Update time = 5ms x Number of selected
channels
Each time the A/D conversion is performed, the
data will be updated.
2 to 400 Average data The update timing will be as follows:
Update time = 500ps*1>< Number of
0 (The digital filter selected channels
401to 4095 |will not be used.) |Average data Each time the A/D conversion is performed for
- A dat the set averaging time, the data will be updated.
. Vera,%’e, ata The update timing will be as follows:
4096" will be set, and the
4096 or more . . . .
averaging time setting error Update time = 500us ! x Number of
(b10 of BFM #29) will occur. selected channels x Averaging time

1.

"500us" represents the A/D conversion time.

However, if one of the channels uses the digital filter function, the A/D conversion time will be 5 ms for

all the channels.
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5.4.5

BFM #19: Data change disable

5.4.6

Setting range: K2080, or value other than K2080
Initial value (at delivery): K2080
Numeric data type: Decimal (K)

Disables adjustment of the following BFMs:

* Input mode specification (BFM #0) * Initialization function (BFM #20)
* Input characteristics writing (BFM #21) » Convenient functions (BFM #22)
« Offset data (BFM #41 to #44) * Gain data (BFM #51 to #54)

» Automatic transfer-to data register specification (BFM #125 to #129)
+ Data history sampling time setting (BFM #198)

Set the value of BFM #19 (Data change disable) as follows:

Set value Description
K2080 Data change enabled.
Value other than K2080 Data change disabled.

. Caution regarding EEPROM writing

If data is written to BFM #0, #19, #21, #22, #125 to #129, or #198, the data will also be written to the 4AD
EEPROM.
— For a detailed description of caution regarding EEPROM writing, refer to Subsection 5.4.1.

BFM #20: Initialization function (resetting to factory default status)

5.4.7

Setting range: K0 or K1
Initial value: KO
Numeric data type: Decimal (K)

Use this function to initialize all data in BFM #0 to #6999, to the factory default status.

Set value Description
KO Normal
K1 Initializes all data

Set "K1" to initialize all data. When initialization is complete, "KO" will be set automatically.

. Caution regarding initialization function setting

+ It takes approximately 5 seconds to initialize all the data.
« Priority is given to BFM #19 which prevents a data from being changed. To initialize, set K2080 in BFM #19.

BFM #21: Input characteristics writing

Initial value: H0000
Numeric data type: Hexadecimal (H)

Channel numbers are assigned to the 4 lower bits of BFM #21. If any of these bits are turned on, the offset
data (BFM #41 to #44) and gain data (BFM #51 to #54) of the corresponding channel will be written to the
internal memory (EEPROM). When written to the internal memory, the data will become valid.

. BFM #21 bits channel number assignment

Bit No. Description
b0 Channel-1 offset data (BFM #41) and gain data (BFM #51) writing
b1 Channel-2 offset data (BFM #42) and gain data (BFM #52) writing

BFM #53) writing
BFM #54) writing

|~ ~| ~

(

( )
b2 Channel-3 offset data (BFM #43) and gain data
b3 Channel-4 offset data (BFM #44) and gain data
b4 to b15 Not used.

The WRITE command can be given to two or more channels at the same time. (Set "HOOOF" to write all
channel data to the EEPROM.) When writing is complete, "H0000" (b0 to b3: OFF) will be set automatically.
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5.4.8 BFM #22: Convenient function setting

Initial value: HO000
Numeric data type: Hexadecimal (H)
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Turn on each bit (b0 to b8) of BFM #22 to enable the function assigned to each bit (refer to the following
table). Turn off each bit to disable the function of each bit.

T
> X
1. Function assigned to each bit of BFM #22 S¢
&>
Bit No. Function Description Reference &°
The channel data (BFM #10 to #13), peak data (BFM #101 to
#104, #111 to #114), and data history (BFM #200 to #6999) will C
be subject to change (the addition data (BFM #61 to #64) will be Subsection
b0 Data addition function | added to the measurement data). 5415 g
When setting the lower limit error data (BFM #71 to #74) or the o IN
upper limit error data (BFM #81 to #84), add the addition data S
(BFM #61 to #64) to the error data to be set. S
e
If the A/D conversion data of a channel is outside the range set
b1 Upper/lower limit by the lower limit error data (BFM #71 to #74) and the upper limit | Subsection D
detection function error data (BFM #81 to #84), the result will be written to BFM 5.4.16 -
#26 as the upper/lower limit error status data. §
When channel data (BFM #10 to #13) is updated, if the §
difference between the previous value and the new value is .
Abrupt change . . Subsection
b2 detection function larger than the set abrupt change detection value (value set in 5417
BFM #91 to #94), the result will be written to BFM #27 as the o E
abrupt change detection status data.
The minimum value of channel data written to BFM #10 to #13 %
Peak value holdin will be written to BFM #101 to #104 as the minimum peak value, Subsection 'Cg
b3 function 9 and the maximum value of channel data written to BFM #10 to 5419 >
#13 will be written to BFM #111 to #114 as the maximum peak o §
value.
If the automatic transfer-to first data register is specified in BFM Subsection F
. |#125, the minimum peak value (BFM #101 to #104) and the T
Peak value automatic . . . 54.19 Py
b4 . maximum peak value (BFM #111 to #114) will be automatically . e
transfer function ! o . . . Subsection £
written to the specified data registers (8 points (registers) >
. : : o 54.21 (S]
starting from the first data register specified). :;>-'_u|
o
Upbper/lower limit error If the upper/lower limit error status data automatic transfer-to Subsection iU
b5 stzfus data automatic data register is specified in BFM #126, the upper/lower limit error 5.4.16 G
. status data (BFM #26) will be automatically written to the Subsection
transfer function o . N
specified data register. 5.4.22 P
c
Abrupt change If the abrupt change detection status data automatic transfer-to Subsection 4':;
b6 detection status data | data register is specified in BFM #127, the abrupt change 5.4.17 :.D%
automatic transfer detection status data (BFM #27) will be automatically written to Subsection %2
function the specified data register. 5.4.23
Over-scale status If the over-scale status data automatic transfer-to data register is Subsection H
b7 data automatic specified in BFM #128, the over-scale status data (BFM #28) will 3
. . ; i . 5.4.24 @
transfer function be automatically written to the specified data register. <
Error status data If the error status data automatic transfer to data register is Subsection . )._U>|
b8 automatic transfer specified in BFM #129, the error status data (BFM #29) will be o
. - . - . 5.4.25 T
function automatically written to the specified data register.
b9 to b15 - Not used. - I
Y
9
=2
==
Oz
@:
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2. Caution regarding convenient function setting

» Even if the data addition function is used, the value before adding the addition data (BFM #61 to #64) will
be checked to detect the over-scale error.

» To use the peak value automatic transfer function (b4 of BFM #22), be sure to enable the peak value
holding function (b3 of BFM #22).

» To use the upper/lower limit error status data automatic transfer function (b5 of BFM #22), be sure to
enable the upper/lower limit value detection function (b1 of BFM #22).

» To use the abrupt change detection status data automatic transfer function (b6 of BFM #22), be sure to
enable the abrupt change detection function (b2 of BFM #22).

3. Caution regarding EEPROM writing
If data is written to BFM #0, #19, #21, #22, #125 to #129, or #198, the data will also be written to the 4AD
EEPROM.
— For a detailed description of caution regarding EEPROM writing, refer to Subsection 5.4.1.
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5.49 BFM #26: Upper/lower limit error status

Initial value: HO000
Numeric data type: Hexadecimal (H)

If channel data (BFM #10 to #13) is out of the range set by the lower limit error data (BFM #71 to #74) and the
upper limit error data (BFM #81 to #84), the following operation will be performed:

o
o
3
3
o
=]
@
3
2

« If "channel data < lower limit error set value":
The lower limit error bit will turn on.

avy-nexd

avy-onexd

+ If "channel data > upper limit error set value":
The upper limit error bit will turn on.

— For a detailed description of upper/lower limit error status data resetting, C
refer to Subsection 5.4.18.
-
x
1. BFM #26 bit assignment §
The upper and lower limit error values of each channel are assigned as shown in the following table: ’5
>
o
Bit No. Channel number Description ©
b0 h Lower limit error value D
E— c
b1 Upper limit error value I
b2 Lower limit error value N
E— ch2 — =
b3 Upper limit error value
b4 Lower limit error value
_ ch3 —
b5 Upper limit error value
b6 Lower limit error value
[— ch4
b7 Upper limit error value
b8 to b15 Not used.

2. Cautions regarding use of upper/lower limit error status data
» To use the upper/lower limit error status data, be sure to turn on the upper/lower limit detection function (b1
of BFM #22).
» Perform one of the following operations to turn off the previously turned on bit:
- Turn the power off and on.
- Turn on b0 or b1 of BFM #99 to reset the upper/lower limit error status.
- Write "HO000Q" in BFM #26 as the upper/lower limit error status data.

dav-
@) “havwnexs M davvarnexd T

» Even if an error is detected, channel data (BFM #10 to #13) will be continuously updated. >§

£

3. Upper/lower limit error status data automatic transfer function (b5 of BFM #22) ‘ &
If the upper/lower limit error status data automatic transfer-to data register is specified in BFM #126, the data §§

in BFM #26 can be transferred to the specified data register.
When the upper/lower error is detected, data will be automatically transferred from the 4AD to the PLC. For

L

this reason, the PLC does not need the program for reading data, and the scanning time of the PLC can be 3
shortened. e
I : Represents a numeric value. %
- - 5
Convenlen't function Automatic data transfer function §°
setting

L VIE Transfer-to data register specification I
ON = Valid Transfer-from buffer memory (BFM #126: KCJ) -
o
BFM #22 b1:ON =
BFM #22 b5:0N BFM #26 - DO 52
as

oo
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5.4.10 BFM #27: Abrupt change detection status

Initial value: H0000
Numeric data type: Hexadecimal (H)

When channel data (BFM #10 to #13) is updated, if the difference between the previous value and the new
value is larger than the set abrupt change detection value (value set in BFM #91 to #94), the following
operation will be performed:

+ If "(new value) - (previous value) > (abrupt change detection value)":
The "+" direction bit will turn on.

+ If "(previous value) - (new value) > (abrupt change detection value)":
The "-" direction bit will turn on.
— For a detailed description of abrupt change detection status data resetting,
refer to Subsection 5.4.18.

. Assignment of each bit of BFM #27

For the abrupt change detection function of each channel, the "+" and "-" directions are assigned as shown in
the following table:

Bit No. Channel number Description

b0 chi "-" direction for abrupt change detection
b1 "+" direction for abrupt change detection
b2 ch2 "-" direction for abrupt change detection
b3 "+" direction for abrupt change detection
b4 ch3 "-" direction for abrupt change detection
b5 "+" direction for abrupt change detection
b6 cha "-" direction for abrupt change detection
b7 "+" direction for abrupt change detection
b8 to b15 Not used.

. Caution regarding use of abrupt change detection status data

» To use the abrupt change status data, be sure to turn on the abrupt change detection function (b2 of BFM
#22).

» Perform one of the following operations to turn off the previously turned on bit:
- Turn the power off and on.
- Turn on b2 of BFM #99 to reset the abrupt change detection error status.
- Write "HO00Q" in BFM #27 as the abrupt change detection status data.
« Even if abrupt change is detected, channel data (BFM #10 to #13) will be continuously updated.

. Abrupt change detection status data automatic transfer function (b6 of BFM #22)

If the abrupt change detection status data automatic transfer-to data register is specified in BFM #127, the
data in BFM #27 can be transferred to the specified data register.

When abrupt change is detected, data will be automatically transferred from the 4AD to the PLC. For this
reason, the PLC does not need any program for reading the data, and the scan time of the PLC can be
shortened.

(1 : Represents a numeric value.

Convenient function

. Automatic data transfer function
setting

Transfer-to data register specification

ON = Valid Transfer-from memory (BFM #127: KOJ)

BFM #22 b2:ON

BFM #22 b6:0ON BFM #27 N b0
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5.4.11 BFM #28: Over-scale status

Initial value: HO000
Numeric data type: Hexadecimal (H)

o
o
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If the input analog value is out of the A/D conversion range, the following operation will be performed:

+ If "(analog input value) < (lower limit value in A/D conversion range)":
The over-scale lower limit bit will turn on.

+ If "(analog input value) < (upper limit value in A/D conversion range)":
The over-scale upper limit bit will turn on.

avy-onexd
avy-nexd

1. A/D conversion range

C

Input type A/D conversion range 3

Voltage input 0.2V to +10.2V <

Current input -20.4mA to +20.4mA ;C’:

o

e

2. Assignment of each bit of BFM #28 D

Bit No. Channel number Description g

b0 Over-scale (lower limit) I

e ch1 =
b1 Over-scale (upper limit)
b2 ch2 Over-scale (lower limit)
b3 Over-scale (upper limit)
b4 Over-scale (lower limit)
b5 ch3 Over-scale (upper limit)
b6 Over-scale (lower limit)
b7 ohd Over-scale (upper limit)

b8 to b15 Not used.

3. Caution regarding use of over-scale status data

» Perform one of the following operations to turn off the previously turned on bit:
- Turn the power off and on.
- Write "HO000Q" in BFM #28 as the over-scale status data.

» Even if over scale is detected, channel data (BFM #10 to #13) will continuously be updated.

dav-
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-
>

4. Over-scale status data automatic transfer function (b7 of BFM #22) ci
If the over-scale status data automatic transfer-to data register is specified in BFM #128, the data in BFM #28 ).j’:
can be transferred to the specified data register. g

When over-scale is detected, data will be automatically transferred from the 4AD to the PLC. For this reason,
the PLC does not need any program for reading the data, and the scan time of the PLC can be shortened.

L

[ : Represents a numeric value. .
- - =
Convenlen.t function Automatic data transfer function >
setting o
+ o
et Transfer-to data register specification g°
ON = Valid Transfer-from memory (BFM #128: K[) I
BFM #22 b7:0ON BFM #28 - DO
ne)
=
2
58
sS
&
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5.4.12 BFM #29: Error status

Initial value: HO000
Numeric data type: Hexadecimal (H)

Error data is assigned to the bits of BFM #29.
1. BFM #29 Bit Assignment

Bit No. Item Description
b0 Error detection If any bits between b2 and b4 are turned on, b0 will turn on.
b1 - -
b2 Power supply efror The 24 V power is n.ot supplied properly. Check the wiring condition
or the voltage supplied.
b3 Hardware error FX3u-4AD/FX3uc-4AD may be defective. Please contact the nearest
Mitsubishi Electric distributor office.
The A/D conversion value is abnormal.
b4 A/D conversion error Check the over-scale status data (BFM #28) to localize the error
channel.
b5 - -
b6 BFM reading/writing If change in the input characteristics is started, this bit will turn on. If
impossible this bit (b6) is on, A/D conversion data cannot be read out correctly.
b7 - -
b8 Data setting error detection | If any bits between b10 and b15 are turned on, b8 will turn on.
b9 - -
N . The averaging time (BFM #2 to #5) is not set correctly.
b10 Averaging time setting error Set the averaging time again in the range from 1 to 4095.
I . The digital filter value (BFM #6 to #9) is not set correctly.
b1 Digital filter setting error Set the digital filter value again in the range from 0 to 1600.
Abrupt change detection The abrupt change detection value (BFM #91 to #94) is not set
b12 value setting error correctly.
9 Correctly set the value again.
Upper/lower limit error The lower limit error detection value (BFM #71 to #74) or the upper
b13 pper/ . limit error detection value (BFM #81 to #84) is not set correcitly.
detection value setting error .
Correctly set the value again.
b14 - -
b15 Addition data setting error The addition data (BFM #61 to #64) is not set correctly.

Set the addition data again in the range from -16000 to +16000.

2. Caution regarding error status
If the error cause is eliminated, the error bit will turn off.
Do not directly write "HO000" in BFM #29 using a sequence program.

3. Error status data automatic transfer function (b8 of BFM #22)
If the error status data automatic transfer-to data register is specified in BFM #129, the data in BFM #29 can

be transferred to the specified data register.

When an error is detected, data will be automatically transferred from 4AD to the PLC. For this reason, the
PLC does not need any program for reading the data, and the scan time of the PLC can be shortened.

(1 : Represents a numeric value.

Convenient function

setting

Automatic data transfer function

ON = Valid

Transfer-from memory

Transfer-to data register specification
(BFM #129: K[)

BFM #22 b8:ON

BFM #29

DO
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5.4.13 BFM #30: Model code

Initial value: K2080
Numeric data type: Decimal (K)
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"K2080" (fixed value) is stored as the model code.

5.4.14 BFM #41 to #44: Offset data / BFM #51 to #54: Gain data

avy-onexd
avy-nexd

Setting range: See below.
Initial value: See below.

Numeric data type: Decimal (K) C
If the input mode is specified in BFM #0, the offset data and the gain data of each channel will be g
automatically stored. The initial offset data and gain data are set for each mode as shown in the following IN
table: ::U>
>
+ Offset data: Analog input value when the digital value is "0" (reference offset value) 2
+ Gain data: Analog input value when the digital value is equal to the reference gain value (The D
reference gain value depends on the set input mode.)
-
x
1. Reference offset/gain value and initial value set at delivery E
o
Offset Gain &
Input mode (BFM #0) (Channels 1 to 4: BFM #41 to | (Channels 1 to 4: BFM #51 to
#44) #54)
Set o Reference . Reference L E
Description Initial value Initial value
value value value 3
o |Voltage input 0 omv 16000 5000mV ;
(-10V to +10V:-32000 to +32000) z
Voltage input 8
T | 10V to +10V:-4000 to +4000) 0 omv 2000 5000mV F
Voltage input 0 omV 5000 5000mV

2 Analog value direct indication mode (Data change | (Data change | (Data change | (Data change g
(-10V to +10V:-10000 to +10000) impossible) impossible) impossible) impossible) T
>
3 Current input (4mA to 20mA:0 to 16000) 0 4000pA 16000 20000pA ).>%
Current input (4mA to 20mA:0 to 4000) 0 4000pA 4000 20000pA %_'
Current input 4000 4000pA 20000 20000pA G
5 Analog value direct indication mode (Data change | (Data change | (Data change | (Data change -
(4mA to 20mA:4000 to 20000) impossible) impossible) impossible) impossible) >8<
Current input j;;
6 | (-20mA to +20mA:-16000 to +16000) 0 OuA 16000 20000pA ).é

o

Current input o
7| (-20mA to +20mA:-4000 to +4000) 0 OnA 4000 20000uA H
Current input 0 OpA 20000 20000pA =
8 Analog value direct indication mode (Data change | (Data change | (Data change | (Data change §
(-20mA to +20mA:-20000 to +20000) impossible) impossible) impossible) impossible) &
O
&3

e
e
=
=2
Je
o8
@:
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2. Offset/gain data change

5.4.15

Set offset data and gain data to change the input characteristics.

The offset and gain data can be set for each channel. If the voltage input mode is set, write the offset and gain
data in mV. If the current input mode is set, write the offset and gain data in pA.

To change the offset data or gain data, turn on the corresponding bit of BFM #21 (buffer memory for input
characteristics writing).

The data setting range is shown in the following table:

Voltage input (mV) | Current input (LA)
Offset data -10000 to +9000°! | -20000 to +170002

Gain data -9000 to +10000"" | -17000 to +300002

*1. The offset and gain values should meet the following condition:

Gain value - Offset value > 1000

*2. The offset and gain values should meet the following condition:
30000 > Gain value - Offset value > 3000

. Cautions regarding offset/gain data change

+ If the analog value direct indication mode is used, the input characteristics cannot be changed.

» Even if the input characteristics are changed, the actual valid input range will not be changed:
from -10V to +10V for the voltage input mode, and from -20mA to +20mA for the current input mode.

» Even if the input characteristics are changed, the resolution will not increase.
— For a detailed description of input characteristics change, refer to Chapter 6.

BFM #61 to #64: Addition data

Setting range: -16000 to +16000
Initial value: KO
Numeric data type: Decimal (K)

If the addition data (BFM #61 to #64) is set, the set data will be added before storing the channel data (BFM
#10 to #13), peak data (BFM #101 to #104, BFM #111 to #114), or data history (BFM #200 to #6999).

1. Cautions regarding addition data setting

» To use the addition data, be sure to turn on the data addition function (b0 of BFM #22).

* When setting the lower limit error data (BFM #71 to #74) or the upper limit error data (BFM #81 to #84),
add the addition data (BFM #61 to #64) to the error data to be set.
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5.4.16 BFM #71 to #74: Lower limit error setting / BFM #81 to #84: Upper limit error setting

Setting range: See below.
Initial value: See below.
Numeric data type: Decimal (K)

Set the upper/lower limit error data so that the upper/lower limit error status (BFM #26) can be detected.
The data setting range depends on the input mode set in BFM #0.
The following table shows the data setting range for each input mode:

Input mode (BFM #0) Initial value
Set Setting range Lower limit value Upper limit value
I Description (Channels 1 to 4: (Channels 1 to 4:
value BFM #71 to #74) BFM #81 to #84)
Voltage input
0 (-10V to +10V: -32000 to +32000) -32768 to +32767 -32768 32767
1 | Voltage input -4095 to +4095 -4095 4095

(-10V to +10V: -4000 to +4000)

Voltage input
2 Analog value direct indication mode -10200 to +10200 -10200 10200
(-10V to +10V:-10000 to +10000)

Current input

3 (4mA to 20mA:0 to 16000) -11t0+16383 - 16383
4 Current input (4mA to 20mA:0 to 4000) -1 to +4095 -1 4095
Current input
5 Analog value direct indication mode 3999 to 20400 3999 20400
(4mA to 20mA:4000 to 20000)
Current input
6 (-20mA to +20mA:-16000 to +16000) -16384 to +16383 -16384 16383
7 | Currentinput 4096 to +4095 14096 4095

(-20mA to +20mA:-4000 to +4000)

Current input
8 Analog value direct indication mode -20400 to +20400 -20400 20400
(-20mA to +20mA:-20000 to +20000)

1. Cautions regarding upper/lower limit error setting
» To use the set upper/lower limit error data, be sure to turn on the upper/lower limit error detection function
(b1 of BFM #22).
+ To use the data addition function (b0 of BFM #22) together with this function, be sure to add the addition
data (channels 1 to 4: BFM #61 to #64) to the upper/lower limit values to be set. In addition, observe the
data setting range.
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5.4.17 BFM #91 to #94: Abrupt change detection value setting

Setting range: See below.
Initial value: See below.
Numeric data type: Decimal (K)

When channel data (BFM #10 to #13) is updated, if the difference between the previous value and the new
value is larger than the set abrupt change detection value (value set in BFM #91 to #94), the system will judge
that the channel data is changed abruptly.

The result of abrupt change detection will be written to BFM #27 as the abrupt change detection status data.
The abrupt change detection value setting range depends on the set input mode (BFM #0) as shown in the
following table:

Input mode (BFM #0)
Set Setting range Initial value
Description
value

Voltage input

0 (-10V to +10V:-32000 to +32000) 110 32767 3200
Voltage input

1 (-10V to +10V:-4000 to +4000) 1104095 400
Voltage input

2 Analog value direct indication mode 1 to 10000 1000
(-10V to +10V:-10000 to +10000)
Current input (4mA to 20mA:0 to 16000) 1to 8191 800
Current input (4mA to 20mA:0 to 4000) 1 to 2047 200
Current input

5 Analog value direct indication mode 1to 8191 800
(4mA to 20mA:4000 to 20000)
Current input

6 (-20mA to +20mA:-16000 to +16000) 11016383 1600
Current input

7 (-20mA to +20mA:-4000 to +4000) 1104095 400
Current input

8 Analog value direct indication mode 1 to 20000 2000
(-20mA to +20mA:-20000 to +20000)

1. Caution regarding abrupt change detection value setting

To use the abrupt change detection value, be sure to turn on the abrupt change detection function (b2 of BFM
#22).

B-42



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 5 Buffer Memory (BFM)
FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 5.4 Details of Buffer Memory Details

5.4.18

BFM #99: Clearance of upper/lower limit error data and abrupt change detection data

Initial value: HO000
Numeric data type: Hexadecimal (H)

Three error data clearance commands (lower limit error data clearance command, upper limit error data
clearance command, and abrupt change detection data clearance command) are respectively assigned to the
3 lower bits of BFM #99.

Turning on each bit (batch turning on for all channels) will reset the corresponding error status flag (#26 or
#27 of BFM).

. BFM #99 bits command assignment

Bit No. Description Buffer memory to be cleared
b0 Lower limit error data clearance command
BFM #26
b1 Upper limit error data clearance command
b2 Abrupt change detection data clearance command BFM #27
b3 to b15 Not used. -

Two or more data clearance commands can be turned on at the same time.

. Operation after resetting BFM #26, #27

Each bit will turn off automatically.

Numeric data type: Decimal (K)

5.4.19 BFM #101 to #104: Minimum peak value / BFM #111 to #114: Maximum peak value
The minimum channel data (channels 1 to 4) value written to BFM #10 to #13 will be written to BFM #101 to
#104 as the minimum peak value, and the maximum channel data value will be written to BFM #111 to #114
as the maximum peak value.

1. Caution regarding peak value
To use the minimum peak value and the maximum peak value, be sure to turn on the peak value holding
function (b3 of BFM #22).
Note:
+ If the data addition function (b0 of BFM #22) is used together with this function, the addition data will be
added to the measurement data.
+ If the value holding function is not used, the peak value will be "K0".
2. Peak value automatic transfer function (b4 of BFM #22)

If the automatic transfer-to first data register is specified in BFM #125, the minimum peak value and the
maximum peak value will be automatically written to the specified data registers (8 points (registers) starting
from the first data register specified).
When the peak value is updated, data will be automatically transferred from the 4AD to the PLC. For this
reason, the PLC does not need any program for reading the data, and the scan time of the PLC can be
shortened.

[0 : Represents a numeric value.

Convenlen.t function Automatic data transfer function
setting

Transfer-to data register specification

= Vali g (BFM #125: K[)
ON = Valid Transfer-from buffer memory {8 lpolntsi(raglsters)=tarting romithe

specified data register)
BFM #22 b4:0ON BFM #101 to 104 N DL to DLJ+3
BFM #22 b3:0ON BFM #111 to 114 DLI+4 to DI+7
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5.4.20

BFM #109: Minimum peak value resetting / BFM #119: Maximum peak value
resetting

Initial value: HO000
Numeric data type: Hexadecimal (H)

BFM #109 can reset the minimum peak value (BFM #101 to #104), and BFM #119 can reset the maximum
peak value (BFM #111 to #114).

Channel numbers are assigned to the bits of BFM #109 and #119 to specify the channel to be subject to peak
value resetting.

Turn on each bit to reset the peak value of the corresponding channel.

. BFM #109/#119 bits Channel number assignment

Description
Bit No.
BFM #109 BFM #119

b0 Channel-1 minimum peak value (BFM #101) resetting |Channel-1 maximum peak value (BFM #111) resetting
b1 Channel-2 minimum peak value (BFM #102) resetting |Channel-2 maximum peak value (BFM #112) resetting
b2 Channel-3 minimum peak value (BFM #103) resetting |Channel-3 maximum peak value (BFM #113) resetting
b3 Channel-4 minimum peak value (BFM #104) resetting |Channel-4 maximum peak value (BFM #114) resetting
b4 to b15 |Not used.

Two or more bits can be turned on at a time.

5.4.21 BFM #125: Peak value automatic transfer to first data register specification
Setting range: 0 to 7992
Initial value (at delivery) : K200
Numeric data type: Decimal (K)
If the automatic transfer to first data register is specified in BFM #125, the minimum peak value (BFM #101 to
#104) and the maximum peak value (BFM #111 to #114) will be automatically transferred to the specified
data registers (8 points (registers) starting from the first data register specified).
When the peak value is updated, data will be automatically transferred from the 4AD to the PLC. For this
reason, the PLC does not need any program for reading the data, and the scan time of the PLC can be
shortened.
— For a detailed description of the minimum peak value (BFM #101 to #104) and the maximum peak
value (BFM #111 to #114), refer to Subsection 5.4.19.
1. If "BFM #125 = K200 (initial value)”
Data will be transferred to D200 to D207 (8 points).
Specified data register Description
D200 Channel-1 minimum peak value (BFM #101)
D201 Channel-2 minimum peak value (BFM #102)
D202 Channel-3 minimum peak value (BFM #103)
D203 Channel-4 minimum peak value (BFM #104)
D204 Channel-1 maximum peak value (BFM #111)
D205 Channel-2 maximum peak value (BFM #112)
D206 Channel-3 maximum peak value (BFM #113)
D207 Channel-4 maximum peak value (BFM #114)
2. Caution regarding peak value automatic transfer-to first data register specification

+ If data registers are already specified for the other automatic transfer functions, do not specify the same
data registers.

» Be sure to turn on the peak value automatic transfer function (b4 of BFM #22) and the peak value holding
function (b3 of BFM #22).

» The data written to BFM #125 will be retained in the EEPROM.
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. Caution regarding EEPROM writing

If data is written to BFM #0, #19, #21, #22, #125 to #129, or #198, the data will also be written to the 4AD
EEPROM.
— For a detailed description of caution regarding EEPROM writing, refer to Subsection 5.4.1.
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5.4.22 BFM #126: Upper/lower error status data automatic transfer-to data register

specification NN
=
O&
Setting range: 0 to 7999 %JS

Initial value (at delivery) : K208

Numeric data type: Decimal (K)
Use this function to automatically transfer the upper/lower limit error status data (BFM #26) to the data C_n
register specified in BFM #126. é
When the upper/lower limit error is detected, data will be automatically transferred from the 4AD to the PLC. &
For this reason, the PLC does not need any program for reading the data, and the scanning time of the PLC g
can be shortened. S

— For a detailed description of the upper/lower limit error status data (BFM #26),
refer to Subsection 5.4.9. D
-
1. If "BFM #126 = K208 (initial value)" %
Specified data register Description P

D208 Upper/lower limit error status data in BFM #26
2. Cautions regarding upper/lower limit error status data automatic transfer-to data register E
specification =
+ If a data register is already specified for the other automatic transfer functions, do not specify the same Cg
data register. )'::
» Be sure to turn on the upper/lower limit error status data automatic transfer function (b5 of BFM #22) and &
the upper/lower limit detection function (b1 of BFM #22). F
» The data written to BFM #126 will be retained in the EEPROM. o
3. Caution regarding EEPROM writing 3
If data is written to BFM #0, #19, #21, #22, #125 to #129, or #198, the data will also be written to the 4AD )->§
o

EEPROM.
— For a detailed description of caution regarding EEPROM writing, refer to Subsection 5.4.1.
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5.4.23 BFM #127: Abrupt change detection status data automatic transfer-to data register

specification

Setting range: 0 to 7999
Initial value (at delivery) : K209
Numeric data type: Decimal (K)

Use this function to automatically transfer the abrupt change detection status data (BFM #27) to the data
register specified in BFM #127.
When abrupt change is detected, data will be automatically transferred from the 4AD to the PLC. For this
reason, the PLC does not need any program for reading the data, and the scan time of the PLC can be
shortened.
— For a detailed description of the abrupt change detection status data (BFM #27),
refer to Subsection 5.4.10.

. If "BFM #127 = K209 (initial value)"

Specified data register Description
D209 Abrupt change detection status data in BFM #27

. Caution regarding abrupt change detection status data automatic transfer to data register

specification

+ If a data register is already specified for the other automatic transfer functions, do not specify the same
data register.

» Be sure to turn on the abrupt change detection status data automatic transfer function (b6 of BFM #22) and
the abrupt change detection function (b2 of BFM #22).

* The data written to BFM #127 will be retained in the EEPROM.

. Caution regarding EEPROM writing

If data is written to BFM #0, #19, #21, #22, #125 to #129, or #198, the data will also be written to the 4AD
EEPROM.
— For a detailed description of caution regarding EEPROM writing, refer to Subsection 5.4.1.
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5.4.24 BFM #128: Over-scale status data automatic transfer-to data register specification

Setting range: 0 to 7999
Initial value (at delivery) : K210
Numeric data type: Decimal (K)

Use this function to automatically transfer the over-scale status data (BFM #28) to the data register specified
in BFM #128.

When over-scale is detected, data will be automatically transferred from the 4AD to the PLC. For this reason,
the PLC does not need any program for reading the data, and the scan time of the PLC can be shortened.

— For a detailed description of the over-scale status data (BFM #28), refer to Subsection 5.4.11.

1. If "BFM #128 = K210 (initial value)"

Specified data register Description
D210 Over-scale status data in BFM #28

2. Cautions regarding over-scale status data automatic transfer-to data register specification

 If a data register is already specified for the other automatic transfer functions, do not specify the same
data register.

» Be sure to turn on the over-scale status data automatic transfer function (b7 of BFM #22).
» The data written to BFM #128 will be retained in the EEPROM.
3. Caution regarding EEPROM writing
If data is written to BFM #0, #19, #21, #22, #125 to #129, or #198, the data will also be written to the 4AD

EEPROM.
— For a detailed description of caution regarding EEPROM writing, refer to Subsection 5.4.1.

5.4.25 BFM #129: Error status data automatic transfer-to data register specification

Setting range: 0 to 7999
Initial value (at delivery) : K211
Numeric data type: Decimal (K)

Use this function to automatically transfer the error status data (BFM #29) to the data register specified in

BFM #129.
When an error is detected, data will be automatically transferred from the 4AD to the PLC. For this reason,
the PLC does not need any program for reading the data, and the scan time of the PLC can be shortened.

— For a detailed description of the error status data (BFM #29), refer to Subsection 5.4.12.

1. If "BFM #129 = K211 (initial value)"

Specified data register Description
D211 Error status data in BFM #29

2. Cautions regarding error status data automatic transfer-to data register specification

 If a data register is already specified for the other automatic transfer functions, do not specify the same
data register.

» Be sure to turn on the error status data automatic transfer function (b8 of BFM #22).
» The data written to BFM #129 will be retained in the EEPROM.

3. Caution regarding EEPROM writing

If data is written to BFM #0, #19, #21, #22, #125 to #129, or #198, the data will also be written to the 4AD

EEPROM.

— For a detailed description of caution regarding EEPROM writing, refer to Subsection 5.4.1.
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5.4.26

BFM #197: Selection of cyclic data update function (function for data history)

Initial value: HO000
Numeric data type: Hexadecimal (H)

Use this function to update the data history in BFM #200 to #6999.
Channel numbers are respectively assigned to the 4 lower bits of BFM #197. Turn each bit on or off to select
the data history update function.

ON: If a bit is turned on, the corresponding data will be stored in the buffer memories in the order of the
smallest BFM number to the largest BFM number, but when 1,700 points of data are stored, data will be
then overwritten in the buffer memories starting from the smallest BFM numbers.

OFF: If a bit is turned off, the corresponding data will be stored in the buffer memories in the order of the
smallest BFM number to the largest BFM number, but when 1,700 points of data are stored, data
storage will stop.

1. Channel number assignment to each bit of BFM #197
Bit No. Description History data stored in
b0 Selection of channel-1 data update function |BFM #200 to #1899, 1,700 points
b1 Selection of channel-2 data update function |BFM #1900 to #3599, 1,700 points
b2 Selection of channel-3 data update function |BFM #3600 to #5299, 1,700 points
b3 Selection of channel-4 data update function |BFM #5300 to #6999, 1,700 points
b4 to b15 Not used. -
5.4.27 BFM #198: Data history sampling time setting
Setting range: 0 to 30000
Initial value (at delivery) : K15000
Numeric data type: Decimal (K)
Use this function to set the data history sampling time.
If one of the channels uses the digital filter function, set a multiple of 5.
1. Sampling cycle
As shown in the following table, the sampling cycle depends on whether the digital filter function is used.
- . S Value set in .
Whether digital filter function is used BEM #198 Sampling cycle
0 0.5 ms x number of selected channels (number of
o channels using the digital filter function)
None of the channels use the digital filter .
function. Set value (ms) in BFM #198 x number of selected
1 or more channels (number of channels using the digital filter
function)
9 or less 5 ms x number of selected channels (number of
channels using the digital filter function)
One or more channels use the digital filter -
function. Set value (ms) ' in BFM #198 x number of selected
10 or more channels (number of channels using the digital filter
function)
*1.  Only multiples of 5 are valid.
(If any value from 10 to 14 is set, the sampling cycle will be 10 ms. If any value from 15 to 19 is set, the
sampling cycle will be 15 ms.)
2. Caution regarding use of data history function
If the averaging time is set, the data history function cannot be used.
3. Caution regarding EEPROM writing

If data is written to BFM #0, #19, #21, #22, #125 to #129, or #198, the data will also be written to the 4AD

EEPROM.
— For a detailed description of cautions regarding EEPROM writing, refer to Subsection 5.4.1.
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5.4.28 BFM #199: Data history resetting/stoppage

Initial value: H0000
Numeric data type: Hexadecimal (H)

o
o
3
3
o
=]
@
3
2

The data history resetting function and the data history stoppage function are assigned to the bits of BFM #199.

1. Data history resetting function (b0 to b3)
The sampled history data can be reset for each channel.
Turn on a bit to reset all the history data (1st to 1,700th) of the corresponding channel. (Note that two or more
bits can be turned on at a time.)
When the data reset is complete, the corresponding bit will turn off automatically.

avy-nexd

avy-onexd

2. Data history stoppage function (b8 to b11) C
Data sampling can be temporarily stopped for each channel. g
Turn on a bit to temporarily stop sampling history data for the corresponding channel. (Note that two or more T
bits can be turned on at a time.) ),6
Turn off the bit to restart sampling of history data. )gz:

3. Function assignment to each bit of BFM #199 D

Bit No. Channel number Description I
b0 ch1 E
b1 ch2 =
Data history resetting function
b2 ch3
b3 ch4 E
b4 to b7 Not used. =
b8 ch1 %
b9 ch2 Data history stoppage function )%
b10 ch3 g
b11 ch4
b12 to b15 Not used. I_:n
x

4. Caution regarding data history resetting §

* When a bit is turned on, the corresponding data history will be reset. ).65
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5.4.29 BFM #200 to #6999: Data history

Initial value: KO
Numeric data type: Decimal (K)

Use this function to sample the A/D conversion data of each channel and to write the sampled data to the
buffer memories.

The 4AD can sample up to 1,700 points of A/D conversion data of each channel at the sampling cycle
specified in BFM #198, and can store the sampled data as history data in the buffer memories as shown in
the following table. Buffer memories are assigned to the 4 channels as shown in the following table, and data
is stored in the buffer memories in the order of the smallest BFM number to the largest BFM number.

Use BFM #199 to stop or reset the data history.

Number of data BFM number
samples ch1 ch2 ch3 ch4
1st #200 #1900 #3600 #5300
2nd #201 #1901 #3601 #4301
3rd #202 #1902 #3602 #4302
1,700th #1899 #3599 #5299 #6999

. Caution regarding data history reading

If a large amount of history data is collectively read out to the PLC main unit using the FROM instruction, the
watchdog timer error may occur in the PLC main unit. Therefore, when programming, separate the history
data and then read it out using the FROM instruction. Set WDT (watchdog timer refresh) instruction between
the separated data.
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6. Changing Input Characteristics

o
o
3
3
o
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=
2

For the 4AD, the standard input characteristics are provided for each input mode (BFM #0) at the time of

factory shipment. I3

Changing the offset data (BFM #41 to #44) or gain data (BFM #51 to #54), however, can change the input §§

characteristics of each channel. This chapter describes how to change the input characteristics. £3
O

6.1 Procedure for Changing Input Characteristics

-
x
=
1 Determine the input mode (BFM #0) >
>
Determine the optimum input mode (BFM #0) for the selected channels and the voltage/current 8
specifications. D
-
SENEITE Input mode Analog input range Digital output range é
(HEX) L
0 Voltage input mode -10V to +10V -32000 to +32000 >
1 Voltage input mode -10V to +10V -4000 to +4000
2 \é(())l(tjaege input analog value direct indication The offset and the gain cannot be adjusted. E
-
3 Current input mode 4mA to 20mA 0 to 16000 é
4 Current input mode 4mA to 20mA 0 to 4000 ;U:
Current input analog value direct indication iU>
5 mode P 9 The offset and the gain cannot be adjusted. o
6 Current input mode -20mA to +20mA -16000 to +16000 F
7 Current input mode -20mA to +20mA -4000 to +4000 =
c
8 zl:)r(;gnt input analog value direct indication The offset and the gain cannot be adjusted. %
L3
9to E Not used. - - o
F Channel not used - - G
Example: Enter "HFF00" in BFM #0 to set input mode 0 for channels 1 and 2 and prevent use channels 3 and )
4. N
S
Caution regarding data setting: )Sé
e

+ If a channel is set to the value "2", "5", "8" or "F", the input characteristics of the channel cannot be

changed. H
+ Set the optimum input mode for the analog signal to be input. U
L

P

o

=

%o

)

2

OF

g:
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Determine the input characteristics to be changed.
Determine the digital value to be output according to the input voltage/current.

Example: To output digital values in the range from 0 to 32000 by inputting the voltage in the range
from 1V DC to 5V DC:

Input mode 0 Input characteristics provided at the time Input characteristics newly provided
of factory shipment
Digital value Digital value
+32640 +32000
+32000
Gain ref | Gain reference value
ain reference value
(+16000) > (+16000)
N
=)
Input voltage 0 ¥
P 9 -1ov * # Offset reference value (0)
z +5V +10V Input voltage [ +1V 43V 45V
=)
-32000
-32640

Determine the offset data.

Determine the analog input value (offset data) for digital output value of "0".

Set the analog input value in mV for the voltage input mode, and set the analog input value in pA
for the current input mode.

Example: To set the offset value of 1V, set 1,000 mV.
— For a detailed description of offset data, refer to Subsection 5.4.14.

Determine the gain data.

Determine the analog input value so that the digital output value is equal to the gain reference
value of each input mode.

The following table shows the gain reference value of each input mode:

N::;S;ic Input mode Analog input range | Gain standard value Initial value
0 Voltage input mode -10V to +10V 16000 5000mV
1 Voltage input mode -10V to +10V 2000 5000mV
3 Current input mode 4mA to 20mA 16000 20000pA
4 Current input mode 4mA to 20mA 4000 20000pA
6 Current input mode -20mA to +20mA 16000 20000pA
7 Current input mode -20mA to +20mA 4000 20000pA

Set the analog input value in mV for the voltage input mode, and set the analog input value in pA
for the current input mode.

Example: To set the gain value of 3 V, set 3000 mV.
— For a detailed description of gain data, refer to Subsection 5.4.14.

B-52



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 6 Changing Input Characteristics
FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 6.1 Procedure for Changing Input Characteristics

Create a sequence program.

To change the input characteristics, write the offset data (BFM #41 to #44) and the gain data (BFM
#51 to #54) in the sequence program, and then turn on the corresponding bit of BFM #21 for the
corresponding channel. The following example shows a program for the unit number 0.

o
o
3
3
o
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@
3
2

Example: Program for changing the input characteristics of channels 1 and 2: 1Y)
Command for writing input characteristics %:‘6
X000 T
T FNC 12 Input mode specification
' MoV @ HFFOO | UO\GO for channels 1 to 4
MO C
— | SET MO 3
¢
=
K50™ S
TO ;
GD :
To FNC 16 Offset value of
—t FMOV B K1000 | UO\G41 K2 channels 1 and 2 D
-
FNC 16 Gain value of =
FMov & K3000 [ UO\G51 K2 channels 1 and 2 N
o
>
FNC 12 Batch writing of offset and gain
MoV & HO003 | Uo\G21 values of channels 1 and 2
RST MO

*1. It takes approximately 5 seconds to change the input mode (BFM #0). This is because all the set
values should be changed.
After changing the input mode, be sure to wait for 5 seconds or more before setting other data.

M davvarnexd M1

The input characteristics of each channel can be written in BFM #21. It is also possible to perform
batch writing of input characteristics for two or more channels.

1d-@vy-nexd

av-

Transfer the sequence program to change the input characteristics.

G)d

Transfer the sequence program, and start the PLC.

Start the PLC, and turn on the command (X000) to write the input characteristics. In approx. 5 sec- =
onds, the offset data and the gain data will be written. Ci
Since the offset data and the gain data are stored in the 4AD EEPROM, it is possible to delete the :‘52

sequence program.

L

Read out the analog data to check the data. o
=
Create the following program to check the stored data: g
53

RUN monitor S

The digital values set for
M8000 9 .

| FNC 16 channels 1 to 4 will be read I
BMOV UNG10 Do K4 out to DO to D3. -
S
— If data is not stored properly, refer to Chapter 8 "Troubleshooting”. ':zjé'
4

oo
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7. Examples of Practical Programs

Use the functions incorporated in the 4AD to create practical programs. This chapter describes the examples
of practical programs.

Program that uses the averaging time

Program that uses convenient functions

Program that uses the data history function

Program that initializes 4AD (to the factory default status)

71 Program That Uses Averaging Time

This section describes a program that uses the analog data averaging time input to the 4AD or the digital filter
function of the 4AD.

1. Conditions
The sequence program described in this section is created under the following conditions.

1)

2)

System configuration
The FX3U-4AD (unit No.0) should be connected to the FX3U Series PLC.

Input mode

Channels 1 and 2 should be set to mode 0 (voltage input, -10V to +10V — -32000 to +32000).
Channels 3 and 4 should be set to mode 3 (current input, 4mA to 20mA — 0 to 16000).
Averaging time

For channels 1 to 4, the averaging time should be set to "10".

Digital filter function
For channels 1 to 4, the digital filter function should be disabled (default).

Device assignment

Device Description
DO A/D converted digital value for channel 1
D1 A/D converted digital value for channel 2
D2 A/D converted digital value for channel 3
D3 A/D converted digital value for channel 4

2. Example of sequence program

Initial pulse
MS.(.)OZ FNC 12 H3300 | UO\GO Input modes of channels 1
RUN monitor vov [l to 4 will be specified.*1
M8000 o
it @ K50
TO o
" FNC 16 For channels 1 and 2, the averaging time
1 FMOVE K10 Uo\G2 K4 will be set to "10".
FENC 16 The digital filter function of channels 1
evovg | KO | VO\CE | K4 and 2 will be disabled. 2
ENC 15 The digital values set for channels
smoy | UO\G10| DO K4 1 to 4 will be read out to DO to D3.

*1. After setting the input mode, set the data writing time (waiting time) to 5 seconds or more for each

setting.
The specified input mode will be retained even if power failure occurs. After specifying the input mode,
if the same input mode is used, it is not necessary to set the input mode and waiting time (TO K50).

*2. To use the default value set for the digital filter function, it is not necessary to set the digital filter

function in the sequence program.
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7.2

Program That Uses Convenient Functions

This section describes a program that uses the 4AD convenient functions (BFM #22).

. Conditions

The sequence program described in this section is created under the following conditions.

1)

2)

System configuration
The FX3U-4AD (unit No.0) should be connected to the FX3U Series PLC.

Input mode
Channels 1 and 2 should be set to mode 0 (voltage input, -10V to +10V — -32000 to +32000).
Channels 3 and 4 should be set to mode 3 (current input, 4mA to 20mA — 0 to 16000).

Averaging time
For all the channels, the averaging time should be set to "1" (default).
(To use the default value, it is not necessary to set the averaging time in the sequence program.)

Digital filter function
For all channels, the digital filter function should be disabled (default).
(To use the default value, it is not necessary to set the digital filter function in the sequence program.)

Convenient functions

The upper/lower limit detection function, upper/lower limit error status data automatic transfer function,
over-scale status data automatic transfer function, and error status data automatic transfer function
should be used.

Device assignment

Device Description
Input X000 Clearance of upper/lower limit error data
X001 Clearance of over-scale data
Y000 Output of channel-1 lower limit error data
Y001 Output of channel-1 upper limit error data
Y002 Output of channel-2 lower limit error data
Y003 Output of channel-2 upper limit error data
Y004 Output of channel-3 lower limit error data
Y005 Output of channel-3 upper limit error data
Y006 Output of channel-4 lower limit error data
Y007 Output of channel-4 upper limit error data
Y010 Output of channel-1 over-scale (lower limit) data
YO11 Output of channel-1 over-scale (upper limit) data
Y012 Output of channel-2 over-scale (lower limit) data
Y013 Output of channel-2 over-scale (upper limit) data
Output Y014 Output of channel-3 over-scale (lower limit) data

Y015 Output of channel-3 over-scale (upper limit) data
Y016 Output of channel-4 over-scale (lower limit) data
Y017 Output of channel-4 over-scale (upper limit) data
Y20 Output of error detection signal

Y21 Output of setting error detection signal

DO A/D converted digital value of channel 1

D1 A/D converted digital value of channel 2

D2 A/D converted digital value of channel 3

D3 A/D converted digital value of channel 4
D100 Upper/lower limit error status data automatic transfer-to data register
D101 Over-scale status data automatic transfer-to data register
D102 Error status data automatic transfer-to data register
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2. Example of sequence program

Initial pulse
M8002 FNC 12
i} H3300 | UO\GO
RUN monitor V()4 P |
M8000 "
o FNC 12
—t HO1A2 | UO\G22
vov @
FNC 12
K100 [UO\G126
movE
FNC 12
K101 [U0\G128
MoV [
FNC 12
K102 [UO\G129
MoV
FNC 15
BMOV Uo\G10 DO K4
Clearance of upper/lower
limit error data
X000 FNC 12
— | HO003 | UO\G99
movE
Clearance of over-scale
data
X001
\ FNC 12
—t MoV E KO uUo\G28
RUN monitor
M8000
FNC 12
—t D100 | K2Y000
MOV
FNC 12
D101 | K2Y010
MOV
Error detection
D102.0
—t Y020
Setting error detection
D102.8
—t Y021

Input modes of channels 1 to 4 will be
specified. "2

The convenient functions will be set. ™

The upper/lower limit error status data automatic
transfer-to data register will be set to D100. "2

The over-scale status data automatic transfer-to data
register will be set to D101. "2

The error status data automatic transfer-to data register
will be set to D102. "2

Reads the digital values of channels 1 to 4 from BFM#10
to #13 into DO to D3.

Clearance of upper/lower limit error data

Clearance of over-scale data

The upper/lower limit error status data of each channel
will be output to Y000 to Y007.

The over-scale status data of each channel will be output
to Y010 to Y017.

The error detection signal will be output to Y020.

The setting error detection signal will be output to Y021.

*1. After setting the input mode, set the data writing time (waiting time) to 5 seconds or more for each

setting.

After this, if the same input mode is used, it is not necessary to set the input mode and waiting time

(TO K50) again.

*2. The set input mode, convenient functions, upper/lower limit error status data automatic transfer-to
data register number, over-scale status data automatic transfer-to data register number, and error
status data automatic transfer-to data register number are retained in the 4AD EEPROM. For this
reason, even if the sequence program is deleted, the previously set functions will still be valid.
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7.3 Program That Uses Data History Function

This section describes a program that uses the data history function of the 4AD.

o
o
3
3
o
=]
@
3
2

1. Conditions
The sequence program described in this section is created under the following functions.

1) System configuration 23
The FX3U-4AD (unit No.0) should be connected to the FX3U Series PLC. s¢
2) Input mode %5

Channels 1 and 2 should be set to mode 0 (voltage input, -10V to +10V — -32000 to +32000).
Channels 3 and 4 should be set to mode 3 (current input, 4mA to 20mA — 0 to 16000).

3) Averaging time
For all the channels, the averaging time should be set to "1" (default).
(To use the default value, it is not necessary to set the averaging time in the sequence program.)

4) Digital filter function
For all channels, the digital filter function should be disabled (default).
(To use the default value, it is not necessary to set the digital filter function in the sequence program.)

5) Data history function
For all channels, the data sampling time should be set to 100 ms.
The sampling cycle should be 100 ms x 4 (number of selected channels) = 400 ms.
For all channels, data will be sampled 100 times, and the sampled data will be stored as data history in
the data registers.

vay-nexd U dav-avy-nexd O

6) Device assignment

Device Description
Input X000 Clearance of data history
X001 Temporarily stoppage of data history
DO A/D converted digital value of channel 1
D1 A/D converted digital value of channel 2
D2 A/D converted digital value of channel 3
D3 A/D converted digital value of channel 4

Data register

D100 to D199 |Channel-1 data history(100 data samples
D200 to D299 |Channel-2 data history(100 data samples
D300 to D399 |Channel-3 data history(100 data samples
D400 to D499 | Channel-4 data history(100 data samples
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2. Example of sequence program

Initial pulse
M8=(=)02 ENC 12 H3300 | U0O\GO Input. r'nOng of channels 1 to 4 will be
RUN monitor mov & specified.
M8000 .
I @ K50
To FNC 12 .
—1 MoVl K100 |UO\G198| The sampling time will be set to 100 ms.?
The digital values set for channels 1
Cloar dat Fg‘,f,ioﬁ’ uo\G1o | DO K4 to 4 will be read out to DO to D3.
ear data
history
X000 FNC 12 Data history of all the channels will be
— VoV @ HOOOF |UO\G199| g ced.
Temporarily stop
data history
XO|01 FNC 12 Data history of all the channels will be
: MoV HOF00 (U0\G199 temporarily stopped.
Temporarily stop
data history
X001 . .
w FNC 12 H0000 |U0\G199 Temporary stoppage of data history will be
- MoV canceled for all the channels.
TIO FNC 15 Channel-1 history data (100 data samples)
: BMOV U0\G200 [ D100 K100 will be read out to D100 to D199.
F\';IV%TW The watchdog timer will be refreshed.™
FNC 15 Channel-2 history data (100 data samples)
svoy  |UO\G1900| D200 | K100 | \ihe read out to D200 to D299
F\';IV%TW The watchdog timer will be refreshed.”
FNC 15 Channel-3 history data (100 data samples)
svoy  |U0\G3600| D300 | K100 | \iirhe read out to D300 to D399,
F\';IV%TW The watchdog timer will be refreshed.”
FNC 15 Channel-4 history data (100 data samples)
BMOV U0\G4300| D400 K100 will be read out to D400 to D499.
F\';IVCI:DTOY The watchdog timer will be refreshed.™

*1. After setting the input mode, set the data writing time (waiting time) to 5 seconds or more for each
setting.
After this, if the same input mode is used, it is not necessary to set the input mode and waiting time
(TO K50) again.

*2. The set input mode and the sampling time are retained in the 4AD EEPROM. Therefore, even if the
sequence program is deleted, the previously set functions will still be valid.

*3. If a large amount of history data is read out, the scan time of the PLC will be become longer. If the
scan time exceeds 200 ms, the CPU error indicator lamp will illuminate, and the PLC will stop.
Insert WDT instruction (watchdog timer refresh) between BMOV instructions.

B-58



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 7 Examples of Practical Programs
FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 7.4 Initialization Program for 4AD (Factory Default)

7.4 Initialization Program for 4AD (Factory Default)

Execution of the following program will reset the input mode (BFM #0), offset data (BFM #41 to #44), gain
data (BFM #51 to #54), etc. to the factory default status.

o
o
3
3
o
=]
&
=
2

1. Conditions
The sequence program described in this section runs under the following conditions.

1) System configuration
The FX3U-4AD (unit No.0) should be connected to the FX3U Series PLC.

2) Device assignment

avy-nexd
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Device Description C

X000 4AD initialization command -

x

&

2. Example of sequence program £

()

4AD initialization command %
| X000 FNC 12 The 4AD will be initialized

| v mov I Ki U0\G20 (BFM #0 to #6999 will be 6Ieared.) D

.

=

. IS

3. Cautions g

+ It takes approximately 5 seconds to complete initialization.
Do not write any data to the buffer memory in this time.

* When initialization is complete, the value of BFM #20 will be reset to "K0". E

-

 Priority is given to the data change disable (BFM #19). To initialize, write K2080 to BFM #19. §

<

»

>

o

o
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8. Troubleshooting

This chapter describes troubleshooting methods and error codes.
If the A/D conversion data is not input, or if the proper digital value is not input, check the following items:

» PLC version number
* Wiring

* Program

» Error status

PLC Version Number Check

8.2

Verify that the PLC being used is of the following version or later.

FX3u-4AD

Compatible PLC Version number
FX3u Series PLC Ver. 2.20 or later
FX3uc Series PLC Ver. 1.30 or later

FX3uc-4AD

Compatible PLC Version number
FX3uc Series PLC Ver. 1.30 or later

— For a detailed description of version number check method, refer to Section 1.3.

Wiring Check

Check the wiring as follows:

. Power

The 4AD needs driving power. Verify that the power supply line is properly connected. Also check that the 24
V indicator lamp of the 4AD is on.

. Analog input line

Use the 2-core twisted shielded cable for the analog input line. In addition, be sure to separate the analog
input line from any other power lines or inductive lines.

. Use of current input mode

To use the current input mode for a channel, be sure to short-circuit the line between the V+ terminal and the
I+ terminal of the channel.
Without short circuiting the terminals, it is impossible to obtain the correctly converted digital values.

— For a detailed description of wiring, refer to Chapter 4.

Program Check

Check the program as follows:

. Storage devices

Check whether the device holding digital values contains any values written by other programs.

. Setting of averaging time and digital filter function

Check if the averaging time or the digital filter function is set for the same channel. It is not possible to set both
functions for the same channel.
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8.4 Error Status Check

If an error occurs in the 4AD, the corresponding bit of BFM #29 (error status buffer memory) will turn on. To
solve the problem, refer to the troubleshooting method described below:

o
o
3
3
o
=]
@
3
2

Bit No. Items Bit No. Items
b0 Error detection b8 Data setting error detection Sk
b1 - b9 - § E
b2 Power supply error b10 Averaging time setting error %)6
b3 Hardware error b11 Digital filter setting error
b4 A/D conversion error b12 Abrupt change detection value setting error
b5 - b13 Upper/lower limit detection setting error
b6 BFM reading/writing impossible b14 -
b7 - b15 Addition data setting error

1. Error detection (b0)

1) Description of error
If any bits from b2 to b4 are turned on, this bit (b0) will turn on.

vay-nexd U dav-avy-nexd O

2. Power supply error (b2)

1) Description of error
The 24 V power is not being supplied properly.

2) Remedy
Check the wiring condition or the supplied voltage.

3. Hardware error (b3)

1) Description of error
4AD may be defective.

2) Remedy
Please contact the nearest Mitsubishi Electric distributor office.
4. A/D conversion error (b4)

1) Description of error
The A/D conversion value is abnormal.

2) Remedy

dav-
@) “havwnexs M davvarnexd T

Check the over-scale status data (BFM #28) to localize the error channel. After that, check to make sure >§

the input analog data is in the specified range. &

O

5. BFM reading/writing impossible (b6) ’éé

1) Description of error
While voltage input characteristics are being changed, this bit will turn on. If this bit (b6) is on, A/D

L

conversion data cannot be read out correctly or cannot be written to the BFM correctly. g

2) Remedy 'cg

Check the sequence program and confirm that the input characteristics (BFM #21 b0 to b3) are not being ),>E’|

written continuously. g°

6. Data setting error detection (b8) |

1) Description of error 2

If any bits from b10 to b15 are turned on, this bit (b8) will turn on. 3z

25

7. Averaging time setting error (b10) @5
&

1) Description of error
The averaging time (BFM #2 to #5) is not set correctly.

2) Remedy
Set the averaging time again in the range from 1 to 4095.
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8.5

8. Digital filter setting error (b11)

1) Description of error
The digital filter value (BFM #6 to #9) is not set correctly.

2) Remedy
Set the digital filter value again in the range from 0 to 1600.
Also check that the averaging is not set for the selected channel.

. Abrupt change detection value setting error (b12)

1) Description of error
The abrupt change detection value (BFM #91 to #94) is not set correctly.

2) Remedy
Check that the abrupt change detection value is in the range specified for the selected input mode. If the

value is out of the range, correct it.

10. Upper/lower limit detection setting error (b13)

1) Description of error
The lower limit error detection value (BFM #71 to #74) or the upper limit error detection value (BFM #81 to

#84) is not set correctly.

2) Remedy
Check that the upper/lower limit error detection value is in the range specified for the selected input
mode. If the value is out of the range, correct it.

11. Addition data setting error (b15)

1) Description of error
The addition data (BFM #61 to #64) is not set correctly.

2) Remedy
Set the addition data again in the range from -16000 to +16000.

4AD Initialization and Test Program

If the remedies above cannot solve the problem, initialize and then check the conditions of the 4AD using the

test program.
— For a detailed description of 4AD initialization program, refer to Subsection 7.4.

— For a detailed description of the test program, refer to Chapter 4.
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Foreword go
This manual describes the specifications, wiring, and operation methods for the FX3u-4AD-ADP special |
adapter (4-channel analog input) and should be read and understood before attempting to install or use the -
unit. S
Store this manual in a safe place so that you can take it out and read it whenever necessary. Always forward ’-ﬁg
it to the end user. &g
@:

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent
licenses. Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property
rights which may occur as a result of using the contents noted in this manual.

© 2005 MITSUBISHI ELECTRIC CORPORATION

C-1



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4AD-ADP (4-channel analog Input)

C-2



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 1 Outline
FX3U-4AD-ADP (4-channel analog Input) 1.1 Outline of Functions

|
1. Outline

This chapter outlines the FX3u-4AD-ADP (referred to as the 4AD-ADP).

1.1 Outline of Functions

The FX3u-4AD-ADP is an analog special adapter. Connect the FX3U-4AD-ADP to the FX3U/FX3UC Series
PLC to read 4 channels of voltage/current data.

1) Up to 4 4AD-ADP units can be connected to the PLC (including the other analog special adapters).
2) Either "voltage input" or "current input” can be specified for each channel.

3) A/D conversion data of each channel will be automatically written to the special data register of the FX3u/
FX3uc Series PLC.

Point and section to be
(Pt )

4 adapters, maximum (including other
‘ analog special adapters) ‘
‘4 j — FX3u/FX3uc Series PLC ——

...... Number of connectable
units

To check the connectable
~~~~~~ PLC model number, refer
to Section 1.3.

| il
i

0000000000 00000

o1
ol
ol
el
ol
el
of
of
of
ol

9000000000

e

ool

00000
000

aoo

§

4th 3rd 2nd 1st  Expansion board™
adapter adapter  adapter  adapter

For a detailed
Analogdata & description of wiring,
refer to Chapter 3.

Flowmeter, pressure sensor, etc.

=S

For a detailed description

Contents Special devices | ... - )
A f special devices, refer to
Transfer direction 9 ’
«Analog data . - 1st adapter | M/D8260 to M/D8269 Chapter 4.

Switchi  inout mod 2nd adapter | M/D8270 to M/D8279 For a detailed description
eSwitching ot Input mode of a basic program, refer to
«Setting of averaging - 3rd adapter | M/D8280 to M/D8289 Section 4.8,

time 4th adapter | M/D8290 to M/D8299

Refer to the system configuration shown in the User's Manual - Hardware Edition to check the number of connectable units
and to configure the entire system.

*1.The expansion board is not required when connecting with the FX3uc (D, DSS) PLC.
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1.2 Setup Procedure Before Starting Operation

Before starting analog input using the 4AD-ADP, follow the procedure below to set up the system:

FX3u-4AD-ADP

Refer to Chapter 1.

Outline —— @ Outline of system:
e Compatible PLC version number
o Compatible programming tool version number

Refer to Chapter 2.

Specifications check ——=e Specifications:
o Operation environment
* Performance specifications

Refer to the o Input characteristics
common pages.

System configuration and selection — e System configuration:
(Refer to the common pages for analog control.)
o Selection of units

Refer to Chapter 3.

Wiring —® Wiring:
* Selection of sensor cable
* Power supply line

Refer to Chapter 4. e Analog input line

Programmin Programming:
9 9 o Details of special devices

o Examples of basic programs

Refer to Chapter 5.

Changing of input characteristics ——=e@ Method of input characteristics change:
* How to use scaling instruction

If the error status data or the input analog value is

abnormal, refer to Chapter 6 "Troubleshooting."
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1.3 Connectable PLCs and Version Number

The 4AD-ADP is compatible with the following PLCs.

Compatible PLC Version number Date of production
FX3U Series PLC Ver.2.20 or later After May 2005 (initial production)
FX3uc Series PLC Ver.1.20 or later After April 2004

1. Version check
Special data register D8001 contains information for determining the PLC version number.

D8001

PC type and
version number

L |— Version data (Example: Ver. 1.00)
PC type (Example: 24 = FX2n, FX3u, FXane, and FX3uc series)

2. How to look at the manufacturer's serial number
The year and month of production of the product can be seen from the manufacturer's serial number
"SERIAL" indicated on the label adhered to the right side of the product.

Example:
FX3U-48MR/ES(production number : 570001)

' —\
Right side . | MITSUBISHI  "¢&irotler
"1 MoDpeEL FXsu-48MR/ES

100-240VAC 50/60Hz 40W
OUT:30VDC/240VAC 2A(COS¢=1)

SERIAL i 570001 !

_______________

CUS LISTED 80M1 INDJ CONT. EQ. C€

AMITSUBISHI ELECTRIC| CORPORATION
\__MADE IN JAPAN Y,

v

X = October, Y = November, Z = December
Year (Example: 5 = 2005), last digit of dominical year

—|: |— Control number
Month (Example: 7 = July), 1 to 9 = January to September,

14 Compatible Programming Tool Version Number

Use the programming tool with following version numbers to create programs for the 4AD-ADP:

Software Version number Remarks

GX Developer Ver.SW8 P or lat
er. or later .
- SWLID5C-GPPW-J When selecting a model, select FX3U(C) 1

(Ver.8.13P)
« SWLID5C-GPPW-E

If a programming tool with the wrong version number is used, programming will not be possible.
*1.  For Ver. 8.13P to 8.24A of GX Developer, select FX3UC for the PLC type.
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2 Specifications
2.1 Generic Specifications

FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
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2. Specifications

This chapter describes the general, power supply, and performance specifications for the 4AD-ADP.

21 Generic Specifications

Item Specifications
Ambient 0 to 55°C (32 to 131°F) when operating
temperature | -25 to 75°C (-13 to 167°F) when stored
Relative o . .
humidity 5 to 95%RH (no condensation) when operating
Compliant with EN 68-2-6
Frequency Acceleration Half amplitude
(Hz) (m/s?) (mm) . .
Vibration 057 0035 Tests 10 times in each
resistance DIN Rail Mounting ' direction (X-, Y-, and Z-
57 - 150 49 - axis directions) (Total:
10 to 57 - 0.075 80 min, each)
Direct Mounting™?
57 to 150 9.8 -
Shock Compliant with EN 68-2-27
resistance (147 m/s2 Acceleration, Action time: 11ms, 3 times by half-sine pulse in each direction X, Y, and Z)
Noise Using noise simulator of:
resistance Noise voltage: 1,000Vp-p / Noise width: 1us / Rise: 1ns / Cycle: 30 to 100Hz
Dielectric
withstand 500 V AC, for 1 min . .
voltage (Between all terminals and ground terminal)
. . Compliant with JEM-1021
Insulation 5MQ or more using 500V DC
resistance insulation resistance meter
Groundin Class D grounding (grounding resistance: 100 Q or less)
g <Common grounding with a heavy electrical system is not allowed.>"2
W°Tk'”9 Free from corrosive or flammable gas and excessive conductive dusts
environment
Working Compliant with IEC61131-2 (<2000m)3
altitude

*1. If4AD-ADP is connected to the FX3uc Series PLC, direct installation is not possible.

2 Other
equipment

Other
equipment

I

IndeF)endent groanding
Best condition

Other

PLC equipment

PLC PLC

Common groun:ding
Not allowed

Shared g:rounding
Good condition

— For a detailed description of the grounding, refer to Section 3.5.

*3. If the pressure is higher than the atmospheric pressure, do not use the 4AD-ADP.
The 4AD-ADP may malfunction.
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2 Specifications

2.2 Power Supply Specifications

2.2 Power Supply Specifications
Item Specifications
A/D conversion circuit 24V DC +20%-15%, 40mA
driving power (It is necessary to connect a 24V DC power supply to the terminal block.)
5V DC, 15mA
Interface driving power (Since the internal power is supplied from the FX Series main unit, it is not
necessary to supply the power.)
23 Performance Specifications

Specifications

Item
Voltage input Current input
Analog input 0V to 10V DC 4mA to 20mA DC
range (Input resistance: 194 kQ) (Input resistance: 250 Q)
Maximum

absolute input

-0.5V, +15V

-2mA, +30mA

Digital output

12 bits, binary

11 bits, binary

Resolution

2.5mV (10V/4000)

10pA (16mA/1600)

Total accuracy

1+0.5% (£50mV) for 10V full scale

(when ambient temperature is 25°C + 5°C)
+1.0% (x100mV) for 10V full scale

(when ambient temperature is 0°C to 55°C)

+0.5% (+80pA) for 16mA full scale
(when ambient temperature is 25°C + 5°C)

+1.0% (£160pA) for 16mA full scale
(when ambient temperature is 0°C to 55°C)

A/D conversion
time

200 ps (The data will be u
— For a detailed desc

pdated at every scan time.)
ription of data update, refer to Section 2.4.

Input
characteristics

Digital output

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
$
0.

O ——> 2V

Analog input

10V 1

1640

1600

Digital output

g

o

0 4mA — > 20mA 20.4mA
Analog input

Insulation method

The photo-coupler is used to insulate the analog input area from the PLC.

The DC/DC converter is used to insulate the driving power supply line from the analog input

area.
Channels are not insulated from each other.

Number of I/O
points occupied

0 point (This number is not related to the maximum number of input/output points of the PLC.)
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2.4

A/D Conversion Time

This section describes the A/D conversion time.

. A/D conversion and special data register update timing

A/D conversion is performed at every scan time of the PLC.
During execution of END instruction, the PLC performs A/D conversion, reads out the A/D converted data,
and then writes the data in the special data registers.

FX3u-4AD-ADP FX3u-4AD-ADP FX3U/FX3Uc Series PLC
n'th 1st
Sequence
program
A/D conversion start
A/D 4 command
conversion
ceocecc0e Digital value writing
200us/4ch >
A/D conversion start END instruction
A/D command
conversion <
Digital value writing
200us/4ch >
|

2. A/D conversion during PLC STOP

Even if the PLC is stopped, A/D conversion will be performed and the special data registers will be updated.

. If two or more analog special adapters are connected

During execution of the END instruction, data will be read out from all the connected adapters (in the order of
1st adapter — 2nd adapter... 4th adapter).

. A/D conversion speed (data update time)

During execution of END instruction, the A/D converted data of all 4 channels will be read out in 200us, and
the data read out will be written to the special data registers.
END instruction execution time will be "200us x number of connected analog adapters."
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;s A
3. Wiring

This chapter describes the 4AD-ADP wiring.

nexd m Swa)| uowwo) >

Observe the following caution to wire the 4AD-ADP. 3
=
WS
5>
WIRING PRECAUTIONS @ DANGER 3
* Make sure to cut off all phases of the power supply externally before attempting wiring work.
Failure to do so may cause electric shock or damages to the product.
=
x
¢
N
WIRING PRECAUTIONS AC AUTION :
o
* Connect the DC power supply wiring to the dedicated terminals described in this manual. e
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be D
burnt out. -
* Do not wire vacant terminals externally. =
. =
Doing so may damage the product. é
» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit. >
Do not use common grounding with heavy electrical systems.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions. E
* Make sure to observe the following precautions in order to prevent malfunctions under the influence of noise: o
- Do not bundle the power line or twisted shielded cable together with or lay it close to the main circuit, high- &
voltage line, or load line. S
Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line 5):
at least 100mm (3.94") or more away from the main circuit, high-voltage line, or load line. 8
- Ground the shield of the analog input/output cable at one point on the signal receiving side.
However, do not use common grounding with heavy electrical systems. F
* Make sure to properly wire to the European terminal board in accordance with the following precautions. )
Failure to do so may cause electric shock, a short-circuit, wire breakage, or damage to the product. &
- The disposal size of the cable end should be 9 mm (0.35"). %
- Tightening torque should be between 0.22 to 0.25 Nem. j;'_q
- Twist the end of strand wire and make sure there are no loose wires. 8
- Do not solder-plate the electric wire ends. G
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. V)
Iy
>
2
+
8=
-
>
e
N
>
2
=3
e
3
2
=2
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FX3U-4AD-ADP (4-channel analog Input)

3 Wiring

3.1 Terminal Layout

3.1

Terminal Layout

The terminals of the 4AD-ADP are arranged as follows:

FXau-4AD-ADP

Q POWER

|

Signal

Application

24 24+

<

V3+ COM2 [2+ V2+ COM1 I+ Vi+

OQO0OO0O0O0|I|[OOO0O0OO00OO0OOO0O
UOOOOOO000 00000

COM4 14+ V4+ COM3 I3+

24+

24-

External power

Grounding terminal

V1+

1+

CcoM1

Channel 1 analog input

V2+

12+

COM2

Channel 2 analog input

V3+

13+

COM3

Channel 3 analog input

V4+

14+

COM4

Channel 4 analog input

ﬁ
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3.2 Applicable Cables and Terminal Tightening Torque

3.2

Applicable Cables and Terminal Tightening Torque

Use the following cables to connect with the counterpart equipment. Terminate the cable ends as shown

below.

. Cables

Applicable cable and tightening torque

Wire size (stranded/ |Tightening Termination
single-wire) torque
) ) 0.3mm? to 0.5mm? + To connect a stranded cable, peel the cover off the cable
Single-wire (AWG22 to 20) and then twist the core before connection.
- » To connect a single-wire cable, just strip the cover off the
2-wire 0.3mm2(AWG22) cable before connection.
5 ) 0.22N°mto |« Rod terminal with insulation sleeve
Rod terminal | 0-3mm* to 0.5mm 0.25Nm (recommended terminal)
with (AWG22 to 20) . Al 0.5-8WH : Manufactured by Phoenix Contact
insulation (Refer to .the rod ter.mlnal » Caulking tool
sleeve external view shown in the CRIMPFOX ZA 3 : Manufactured by Phoenix Contact

following figure.)

(or CRIMPFOX UD 6 : Manufactured by Phoenix Contact)

. Termination of cable end

To terminate the cable, treat the stranded/single-wire directly or use a rod terminal with insulation sleeve.

» To directly terminate the end of a stranded/single-wire cable:

cannot protrude.

Termination of cable end

- Twist the end of the stranded cable so that the "barbed wires" j

- Do not solder-plate the end of the cable.

9mm
(0.35")
+ To terminate cable end using a rod terminal with insulation sleeve: Insulation sleeve Contact area
If the cable cover is too thick, it may be difficult to insert the cable into (Crimp area)
the insulation sleeve. For this reason, select an appropriate cable while -15\‘ A
referring to the external view. b 8mm_|(0.31")
Manufacturer Model Caulking tool Zng 14mm
CRIMPFOX ZA 3 1 (0.55")

Phoenix Contact

Al 0.5-8WH

(or CRIMPFOX UD 6)

3. Tool

+ To tighten terminals, use a small-sized screwdriver whose head is straight and is not widened as shown in
the figure to the right.

Note:
If the diameter of screwdriver grip is too small, tightening torque will not
be able to be achieved. Use the following recommended screwdriver or lﬁoeuﬂ‘c‘f%‘é
an appropriate replacement (grip diameter: approximately 25mm). straight.
Manufacturer Model
Phoenix Contact SZS 0.4x2.5 0.4m 2.5mm
(0.01"y (0.09")
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 3 Wiring
FX3U-4AD-ADP (4-channel analog Input) 3.3 Power Supply Line

3.3 Power Supply Line
Connect the 24V DC power supply line of the 4AD-ADP to the 24+ and 24- terminals of the terminal block.

3.3.1 To connect to the FX3u Series PLC

2. To use the 24V DC power of the PLC

1. To use an External power supply
4AD-ADP FXau Series PLC 4AD-ADP FXau Series PLC
T T15v (Main unit) T T1 5v (Main unit)
—H» — -
(=l o}
+H -4
L—24- 24+ L — =+ L—24- 24+ L — 4 0V |24V L+ —
Terminal
block Terminal
block
|— 1 Class-D Class-D
+ 24V DC = grounding grounding =

Caution regarding connection of the power supply line:
Ground the " - " terminal to a class-D grounded power supply line (100Q2 or less) together with the

grounding terminal of the PLC main unit.
For the timing of power-on/off when using an external power supply, see the following manual of the PLC

to be connected.
— Refer to the FX3u Series User's Manual - Hardware Edition.

3.3.2 To connect to the FX3uc Series PLC

4AD-ADP FXsuc Series PLC FX2nc Series PLC
(Main unit) (Input extension
T T15V block)
—»
) Power
T Power Power crossover
+H connector connector connector
———24-P4+ L — ——24-P4+ L — 1H24- 24+ 24- 24+
Terminal Black Red| Green Black Red
block

L Class-D
24V DC"'T = grounding

Cautions regarding connection of the power supply line:
For the 24V DC power supply line, be sure to use the same power as the FX3uc Series PLC.

« Ground the " -+ " terminal to a class-D grounded power supply line (100Q or less) together with the

grounding terminal of the PLC main unit.
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FX3U-4AD-ADP (4-channel analog Input) 3.4 Analog Input Line
3.4  Analog Input Line 9
For analog input, "voltage input" or "current input” can be selected for each channel. %
3
{If current input is selected:} 4AD-ADP B
Terminal

147kQ chd gg
T cC
2500 Qe
= 47KO h

— +—
-
)
147kQ chd e
VY 500 | S
0+ — 1+—¢ e
47Kk [=]
comd T
Connection of external v +15V D
power supply line T 3
24+ —— (™)
24vDC £ o 201 £
T T - & >

Class-D
grounding
VO+, IO+, chd: O represents the channel number.
*1. Use the 2-core shielded twisted pair cable for the analog input lines, and separate the analog input

lines from other power lines or inductive lines.

*2.  If "current input” is selected, be sure to short the line between the VI+ terminal and the ICJ+ terminal.
(d: Channel number).

3.5 Grounding

dav-
@) “vavrnexs M davvarnexs T

Grounding should be performed as stated below. =

* The grounding resistance should be 100 or less. 'Cg

* Independent grounding should be performed for best results. ;Sé
e

When independent grounding is not performed, perform "shared grounding" as shown in the following

figure.

— For details, refer to the User’s Manual - Hardware Edition of the PLC Series. I-_In
>
Other Other Other &
PLC equipment PLC equipment PLC equipment 4':;
(w)

Independent grounding Shared grounding Common grounding ©
Best condition Good condition Not allowed I
« The grounding wire size should be AWG22 to 20 (0.3 to 0.5 mm?). 2
» The grounding point should be close to the PLC, and all grounding wires should be as short as possible. .A..,Q
85
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FX3U-4AD-ADP (4-channel analog Input) 4.1 Loading of A/D Conversion Data

4. Programming

This chapter describes how to create programs that can read analog data using the 4AD-ADP.

4.1 Loading of A/D Conversion Data

The input analog data will be converted into digital data and then stored in the special devices of the
FX3U/FX3uc Series PLC.

If the data is stored in the special devices, the averaging time can be set, and the input mode can be
specified.

Special auxiliary relays (10 points) and special data registers (10 points) are assigned automatically
starting from the adapter nearest to the main unit.
— For a detailed description of special device assignment, refer to Section 4.2.

Communic High-speed

FX3u-4AD FX3u-4AD FX3u-4AD -ation  FX3u-4AD input/output

-ADP

ADP -ADP  speca  ADP Specl FXau/FXauc Series PLC

4th

3rd 2nd 1st Special devices

Special auxiliary relays:
€ M8260 to M8269

AD Special data registers:

D8260 to D8269

Special auxiliary relays:
M8270 to M8279

)

- — =—Jp| program
Special auxiliary relays:

M8280 to M8289
Special data registers:
D8280 to D8289.

[%

A/D

AD

Special auxiliary relays:
M8290 to M8299
Special data registers:
D8290 to D8299

)

<& T
A/D Special data registers:
D8270 to D8279
=1 Sequence

- T

he analog special adapter nearest to the main unit is counted as the 1st analog special adapter, and the

next adapter as the 2nd analog special adapter, and so on. However, in this case, do not include the high-
speed input/output special adapter and the communication special adapter.
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FX3U-4AD-ADP (4-channel analog Input) 4.2 List of Special Devices

4.2 List of Special Devices

If the 4AD-ADP is connected, special devices will be assigned automatically as shown in the following table:
R: Read / W: Write

i Device number -
Speleal Description Attribute ROy
device 1st 2nd 3rd 4th ence

M8260 M8270 M8280 M8290 |Switches the input mode of channel 1 R/W

. M8261 M8271 M8281 M8291 | Switches the input mode of channel 2 R/W Section
ngﬁ:‘:y M8262 | M8272 | M8282 | M8292 |Switches the input mode of channel 3| R/W 4.3
relay M8263 | M8273 | M8283 M8293 | Switches the input mode of channel 4| R/W
M8264 to | M8274 to | M8284 to | M8294 to Unused (Do not use.) ) )

M8269 | M8279 | M8289 M8299 ’

D8260 D8270 D8280 D8290 |[Channel-1 input data R

D8261 D8271 D8281 D8291 |Channel-2 input data R Section

D8262 D8272 D8282 D8292 |Channel-3 input data R 44

D8263 D8273 D8283 D8293 |Channel-4 input data R

D8264 D8274 D8284 D8294 Averaglng time for channel-1 (Setting RIW

range: 1 to 4095)

Special D8265 D8275 D8285 D8295 Avera_gmg time for channel-2 (Setting RIW .
data range: 1 to 4095) Section
i ing ti R i 4.5

register D8266 D8276 D8286 D8296 Averaglng time for channel-3 (Setting RIW
range: 1 to 4095)
D8267 D8277 D8287 D8297 Avera_gmg time for channel-4 (Setting RIW
range: 1 to 4095)
D8268 | D8278 | D8288 | D8298 |Error status R/W SeftéO”
D8269 | D8279 | D8289 | D8299 |Model code = 1 R Se4°t7'°”

4.3  Switching of Input Mode

Turn the special auxiliary relay on/off to switch the input mode of 4AD-ADP between the current input mode
and the voltage input mode.
To switch the input mode, use the following special auxiliary relays:

Special auxiliary relay L
Description
1st 2nd 3rd 4th
M8260 M8270 M8280 M8290 Switches the input mode of channel 1
M8261 M8271 M8281 M8291 Switches the input mode of channel 2| OFF: Voltage input
M8262 M8272 M8282 M8292 Switches the input mode of channel 3 | ON: Current input
M8263 M8273 M8283 M8293 Switches the input mode of channel 4
1. Program Example
To switch the channel input mode, create a sequence program as follows:
1) To switch the input mode of channel 2) To switch the input mode of channel 2
1 of the 1st analog special adapter to the of the 1st analog special adapter to

voltage input mode: the current input mode:

M8001 | M8000
f M8260 i} M8261
Normally OFF | Normally ON
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition

FX3U-4AD-ADP (4-channel analog Input)

4 Programming
4.4 Input Data

4.4

Input Data

Numeric data type: Decimal (K)

The data converted by the 4AD-ADP will be stored in the special data registers.
The special data registers that store the input data are shown in the following table:

Special data register

1st 2nd 3rd 4th Description
D8260 D8270 D8280 D8290 Stores the channel-1 input data
D8261 D8271 D8281 D8291 Stores the channel-2 input data
D8262 D8272 D8282 D8292 Stores the channel-3 input data
D8263 D8273 D8283 D8293 Stores the channel-4 input data

The converted A/D immediate data or averaged data (data average conforming to the specified averaging
time) will be stored in the above data registers as the input data.

. Caution regarding input data

Input data is for reading only.
Do not change (rewrite) the input data using sequence program, indicator, or device monitor of the
programming tool.

. Program Example

M8000
i Fl\"/‘lg\}z D8260 | D100
Normally
ON
FNC 12
D8261 | D101
MOV

— For a detailed description of the averaging time, refer to Section 4.5.

Stores the channel-1 input data
of the 1st analog special
adapter in the D100.

Stores the channel-2 input data
of the 1st analog special
adapter in the D101.

Even if the input data is not stored in D100 or D101, data registers D8260 or D8261 can be directly used in
the timer/counter set value or in a PID instruction.

C-16
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4.5 Averaging Time

Setting range: 1 to 4095
Initial value: KO
Numeric data type: Decimal (K)
If the averaging time is set for the 4AD-ADP, the average data will be stored as the input data. The averaging
time can be set for each channel.
Set the averaging time in the following special data registers:

Special data register L
Description
1st 2nd 3rd 4th
D8264 D8274 D8284 D8294 Averaging time for channel-1 data
D8265 D8275 D8285 D8295 Averaging time for channel-2 data
D8266 D8276 D8286 D8296 Averaging time for channel-3 data
D8267 D8277 D8287 D8297 Averaging time for channel-4 data

1. Cautions regarding averaging time setting
+ If the averaging time is set to "1", the immediate data is stored to the special data register.

 If the averaging time is set in the range from 2 to 4095, the average value will be calculated to conform to
the set averaging time, and the average value obtained will be stored in the special data register.

 After turning the PLC power on, the current data is stored to special data registers until the number of data
items reaches the set averaging time. After this, the average data will be stored.

» Set the averaging time in the range from 1 to 4095. If the set value is outside the setting range, an error
signal will be output.
— For a detailed description of the error status, refer to Section 6.5

2. Program Example

| M8000 Sets the averaging time for
Y FNC 12 K1 D8264 channel-1 of the 1st analog
MOV special adapter to 1.
Normally]
ON

Sets the averaging time for
FNC 12 K5 D8265 channel-2 of the 1st analog
MOV special adapter to 5.

Cc-17
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FX3U-4AD-ADP (4-channel analog Input) 4.6 Error Status

4.6

Error Status

If an error is detected in the 4AD-ADP, the error status data will be stored in the corresponding special data
register.

The following table shows the special data registers that store the error status data:

Special data register L
Description
1st 2nd 3rd 4th
D8268 D8278 D8288 D8298 Stores the error status data.

Check the ON/OFF status of each bit of the error status data register to check the description of the error.
Errors are assigned to the bits as shown in the following table. Create a program to detect errors.
— For a detailed description of the error status, refer to Section 6.5.

Bit Description Bit Description

b0 Channel-1 over-scale detection b5 Averaging time setting error

b1 Channel-2 over-scale detection b6 4AD-ADP hardware error

b2 Channel-3 over-scale detection b7 4AD-ADP communication data error
b3 Channel-4 over-scale detection b8 to b15 | Unused

b4 EEPROM error - -

. Caution regarding use of error status data

If a 4AD-ADP hardware error (b6) or 4AD-ADP communication data error (b7) is detected, it is necessary to
clear the error status with a program at the next power-on of the PLC.
For this reason, be sure to create the following program:

M8002 Error status of 1st analog special adapter

N 1t RST D8268.6 b6 = OFF (hardware error)
Initial pulse

Error status of 1st analog status register
RST D8268.7 b7 = OFF (communication data error)

2. Program Example

D8268.0

——1 Y000 Detects over-scale in channel 1 of
O_ the 1st adapter.

D8268.1

I Y001 Detects over-scale in channel 2 of
O_ the 1st adapter.

D8268.2

M Y002 Detects over-scale in channel 3 of
O_ the 1st adapter.

D8268.3

— Y003 Detects over-scale in channel 4 of

the 1st adapter.

D8268.4

1 Y004 EEPROM error in 1st adapter

D8268.5

M Y005 Averaging time setting error in
O_ 1st adapter

D8268.6

1 Y006 Hardware error in 1st 4AD-ADP

D8268.7

I Y007 Communication data error in 1st
QoD 4AD-ADP
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4.7 Model Code

Initial value: K1
Numeric data type: Decimal (K)
When the 4AD-ADP is connected, model code "1" is stored in the corresponding special data register.
The following table shows the special data registers that store the model code:

Special data register
1st 2nd 3rd 4th
D8269 D8279 D8289 D8299 Model code

Description

Use the special data registers above to check whether a 4AD-ADP is connected or not.

1. Program Example
FNC224 | pgogg K1 @ Checks the model code of the 1st
LD = analog special adapter

4.8 Basic Program Example

Create the following basic program example to read out analog conversion (A/D conversion) data.
The following program will set channel 1 of the 1st adapter to voltage input mode and channel 2 to current
input mode, and will store the converted A/D value of channel-1 data into D100 and that of channel-2 data

into D101.
M8001 Sets the input mode of channel
i} M8260 1 to the voltage input mode
(0Vto10V).
M8000 Sets the input mode of channel
i} M8261 2 to the current input mode
(4 mA to 20 mA).
M8002
i} RST D8268.6- Error status: b6 = OFF
RST D8268.7H Error status: b7 = OFF
M8.(.)00 FNC 12 K5 D8264 |1 Sets the averaging time to "5"
o MOV for channel-1 data.
FNC 12 | | Sets the averaging time to "5"
MOV KS D8265 for channel-2 data.
M8000
't FNC 12 | pgoso | D100 | Stores the A/ID converted
MOV channel-1 digital data into D100.
FNC 12 | pgog1 D101 | Stores the A/D converted
MOV channel-2 digital data into D101.

Even if the input data is not stored into D100 or D101, the data registers D8260 or D8261 can be directly used
in the timer/counter setting value or in a PID instruction.
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FX3U-4AD-ADP (4-channel analog Input) 5.1 Example: Changing of Voltage Input Characteristics

;s A
5. Changing of Input Characteristics

Use the scaling instruction (SCL/FNC 259) for the FX3U/FX3uc Series PLC to change the input
characteristics.

— For a detailed description of scaling instruction, refer to the FX3u/FX3uc Series Programming
Manual - Basic & Applied Instruction Edition.

5.1 Example: Changing of Voltage Input Characteristics

This section describes an example of a program that can change the digital output range of 400 to 2000
(when the voltage input is 1 to 5V) to the digital output range of 0 to 10000.

1. Input characteristics

Voltage input characteristics Digital output value to be changed
- (product specifications) Y-axis
24000 10000
3 2
5 EE
= 33
[m] E(—E
/‘\ 2000  — g’g

400
X-axis
0" 1v 5V — s 10v 0! 400(1V) 2000!5V)
Analog input

Digital value actually obtained
by A/D conversion

2. Example of program
For example, create the following program to change the digital input data of the 1st analog special adapter:

M8001
I} M8260 Sets the input mode of channel 1 to the voltage input mode
(0OVto10V)
M8002
it RST D8268.6|— Error status: b6 = OFF
RST D8268.7 | Error status: b7 = OFF
M8000
{1 FII\\I/ICC;)\1/2 K1 D8264 |- Sets the averaging time to "1" for the channel-1 data
M8002 FNC 12 : o :
i} MOV K2 D50 [ Program for setting scaling instruction data table
Item Description Value | Device
FNC 12 K400 D51 H Number of points| Sets the number of points 2 D50
MOV X- A/D converted digital value 400 D51
Start |[coordinate| start point data
FNC 12 KO D52 [+ point Y- Digital output value of changed | D52
MOV coordinate| X-axis value start point
X- A/D converted digital value end
Fl\l\/lICc))\‘}Z K2000 D53 I Eng |coordinate| point data 2000 | D53
point Y- Digital output value of changed |15900| D54
ENC 12 K10000 D54 coordinate| X-axis value end point
MOV B
MB000[ pnc 259 - , , , -
— — SeL D8260 | D50 D100 [H The scaling instruction operation results will be stored in D100.
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FX3U-4AD-ADP (4-channel analog Input) 5.1 Example: Changing of Voltage Input Characteristics

3. Cautions regarding programming o)
=
» GX Developer version 8.13P or later supports scaling instruction (SCL/FNC 259). 3
+ If the A/D converted digital value is out of the data table range specified by the scaling instruction (SCL/ §
FNC 259), the FX Series PLC will detect an operation error (error code: K6706). =
T
&&
c C
O&
4]
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6. Troubleshooting

This chapter describes troubleshooting methods and error statuses.
If the A/D conversion data is not input, or if the proper digital value is not input, check the following items:

» PLC version number
* Wiring

» Special devices

* Programs

» Error status

6.1 PLC Version Number Check
» Any versions (from Ver.2.20 (initial version) to the latest version) of the FX3u Series are compatible.
» Check the version number of the FX3uc Series PLC. The version number should be 1.20 or later.
— For a detailed description of the version number check method, refer to Section 1.3.
6.2  Wiring Check

Check the following items for wiring:

. Power

The 4AD-ADP needs driving power. Verify that the power supply line is properly connected. Also check that
the POWER indicator lamp of the 4AD-ADP is on.

. Analog input line

Use 2-core twisted shielded pair cable for the analog input line. In addition, be sure to separate the analog
input line from other power lines or inductive lines.

. Use of current input mode

To use the current input mode for a channel, be sure to shortcircuit the line between the VI+ terminal and the
IC0+ terminal (J : channel number) of the channel. If the line is not shortcircuited, data will not be converted
into correct digital data.

— For a detailed description of wiring, refer to Chapter 3.
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6.3

Special Device Check

6.4

Check whether the special devices for the 4AD-ADP are being used correctly:

. Input mode switching

Check that the special device for switching the input mode is set correctly.
Turn off the device to set the input mode to the voltage input mode. Turn on the device to set the input mode
to the current input mode.

. Input data

Verify that the special device of the selected channel is correctly selected. This special device should be
selected depending on the connecting position and the channel.

. Averaging time

Check that the set averaging time is within the specified range. The averaging time should be set in the range
from 1 to 4095. If the set averaging time is outside the specified range, an error occurs.

. Error status

Check that no error is detected in the 4AD-ADP.
If an error is detected, check the details of the error, and then check the wiring and programs.
— For a detailed description of special devices, refer to Chapter 4.

Program Check

Check the following items for the program:

. Clearing of error status at power on

When the power is turned off and then on again, the error status should be cleared (b6 and b7 should turn off)
using the program.

. Check of storage devices

Verify that different values are not being stored in the same device by other parts of the program.
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6.5

Error Status Check

If an error occurs in the 4AD-ADP, the corresponding bit will turn on.

Bit Description Bit Description

b0 Channel-1 over-scale detection b5 Averaging time setting error

b1 Channel-2 over-scale detection b6 4AD-ADP hardware error

b2 Channel-3 over-scale detection b7 4AD-ADP communication data error
b3 Channel-4 over-scale detection b8 to b15 | Unused

b4 EEPROM error - -

To solve the problem, refer to the troubleshooting method described below:

. Over-scale detection (b0 to b3)

1) Description of error
The input analog value (voltage or current value) is outside the specified range.
The digital value is out of the range specified for the voltage input mode (0 to 4080) or outside the range
specified for the current input mode (0 to 1640).

2) Remedy
Check that the input analog value is within the specified range. Also check the wiring.

. EEPROM error (b4)

1) Description of error
The adjustment data which was set in the EEPROM before delivery from our factory cannot be read out
properly or has been destroyed.

2) Remedy
Please contact the nearest Mitsubishi Electric distributor office.

. Averaging time setting error (b5)

1) Description of error
The averaging time set for one of the channels (channels 1 to 4) is outside the specified range: 1 to 4095.

2) Remedy
Check that the averaging time is set correctly for each channel.

. 4AD-ADP error (b6)

1) Description of error
The 4AD-ADP is not operating properly.

2) Remedy
Check that the 24V DC power is properly supplied to the 4AD-ADP. Also check that the 4AD-ADP is
correctly connected to the PLC.
If the problem cannot be solved even after the above check, please contact the nearest Mitsubishi
Electric distributor office.

. 4AD-ADP communication error (b7)

1) Description of error
A communication error is detected between the 4AD-ADP and the PLC.

2) Remedy
Check that the 4AD-ADP is correctly connected to the PLC.
If the problem cannot be solved even after the above check, please contact the nearest Mitsubishi
Electric distributor office.
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FX3u/FX3uc Series Programmable Controllers

User's Manual [Analog Control Edition]
FX3u-4DA (4-channel Analog Output)

Foreword

This manual describes the specifications, wiring, and operation methods for the FX3U-4DA special extension
block (4-channel analog output) and should be read and understood before attempting to install or use the
unit.

Store this manual in a safe place so that you can take it out and read it whenever necessary. Always forward
it to the end user.

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent
licenses. Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property
rights which may occur as a result of using the contents noted in this manual.

© 2005 MITSUBISHI ELECTRIC CORPORATION
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FX3U-4DA (4-channel Analog Output) 1.1 Outline of Functions

;A g
3
1. Outline 5
This chapter outlines the FX3U-4DA. B
35
. . e
1.1 Outline of Functions §S
O
FX3u-4DA is an analog special function block which is connectable to the FX3u or FX3uc Series PLC to
convert 4-channel digital signal from the PLC to analog signal (voltage/current). C
1) Up to 8" units can be connected to the FX3u/FX3uc Series PLC. o
(including the other special function blocks). &
N
2) Each channel has either Voltage Output or Current Output specification. ),5
P
3) The block converts the digital values stored in the FX3u-4DA buffer memory (BFM) in FX3u-4DA to &

analog signals (voltage/current).

4) A predetermined output pattern is set as data table, and analog signal can be output according to the
data table.

Point and section to be
[ )

Vay-nexd

Up to 8" units connect to the FX3U/FX3UC Series PLC E
| (including other types of special function blocks) | «eeees Number of connectable units %
I i S
b=
FX3u Series PLC >
To check the connectable PLC 8
------ model number, refer to
| B ] - Section 1.3. F
i  F RN NN NN i

[ [ ul
=
;f: S
— — =
>
(w)
* Analog data * + -'3

vvv... Foradetailed description of =
wiring, refer to Chapter 3. G
-
&S
For a detailed description of i
...... analog data output programs, =
refer to Chapter 4, 7, and 8. +T

o
For a detailed description of o g

o . . *+++++ the buffer memory, refer to

Program Transmission direction —BYier memory Section 5.3, and Section 5.4. H
e FROM(FNC 78) < BEM#0 -
* TO(FNC 79) . > . To use FROM/TO instruction =
BEM direct N or to directly specify the BFM, i
. irec - > refer to Section 5.2. >
specification(UC\G) BFM#3098 2
>=
=13

Refer to the system configuration shown in the FX3u/FX3uc User's Manual - Hardware Edition to check the °
number of connectable units and to configure the entire system. I
3
*1. Up to 7 units can be connected to the FX3UC-32MT-LT PLC. o
>
=2
sS
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FX3U-4DA (4-channel Analog Output) 1.2 Setup Procedure Before Starting Operation

1.2 Setup Procedure Before Starting Operation

Before starting to use the FX3U-4DA, follow the procedure below to set up the system:

Refer to Chapter 1.

Outline —— e Outline of system:

¢ Version number of compatible PLC

¢ Version number of compatible
programming tool

Refer to Chapter 2.

Check specifications —® Specifications:

¢ Operation environment

Refer to the common e Performance specifications
pages. o Output characteristics

System configuration and selection ——e System configuration:

(Refer to the analog control common
pages.)

Refer to Chapter 3. e Selection of units

Wiring ——— e Wiring:
e Power supply line
¢ Analog output line

Refer to Chapter 4.

Analog data output (test program) ——e Output mode specification:
¢ Output mode specification program for
channel 1 to 4

Refer to Chapter 5.

Buffer memory (BFM) check ——=e& Buffer memory:

¢ Buffer memory read/write method
o List of buffer memories

o Details of buffer memory

Refer to Chapter 6.
When the table output function is used —— e Table output function:

¢ Preparation of data table
¢ Transfer of data table to buffer memory
¢ Execution of table output function

Refer to Chapter 7.

Adjustment of output characteristics — Adjustment of output characteristics:

¢ Output characteristics change procedure

Refer to Chapter 8.

Program edit ——— e Program edit:
e Basic program
¢ Convenient function program

If the error status data or the output analog value

is abnormal, refer to Chapter 9 "Troubleshooting."
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1.3 Connectable PLCs and Version Numbers

FX3u-4DA is compatible with the following PLC.

Compatible PLC Version number Date of production
FX3u Series PLC Ver. 2.20 or later from the first product
FX3uc Series PLC Ver. 1.30 or later August 2004 and later

1. Version check
Special data register D8001 contains information for determining the PLC version.

D8001

PC type and
version number

L |— Version data (Example: Ver. 1.00)
PC type (Example: 24 = FX2N, FX3u, FXane, and FX3uc series)

2. How to look at the manufacturer's serial number
The year and month of product production can be seen from the manufacturer's serial number "SERIAL"
indicated on the label adhered to the right side of the product.

Example:
FX3u-48MR/ES(production number : 570001)

Rightside [ MITSUBISHI  "oenas)
"| MODEL FXsu-48MR/ES

100-240VAC 50/60Hz 40W
OUT:30VDC/240VAC 2A(COS¢p=1)

SERIAL i 570001 !

______________

CUS LISTED 80M1 IND| CONT. EQ. CG

MITSUBISHI ELECTRIC| CORPORATION

\_MADE IN JAPAN J

v

X = October, Y = November, Z = December
Year (Example: 5 = 2005), last digit of dominical year

—|: |— Control number
Month (Example: 7 = July), 1 to 9 = January to September,

1.4  Version Number of Compatible Programming Tools

Use a programming tool with the following version number to create FX3u-4DA programs for the FX3uU/FX3uc
Series PLC.

Software Compatible version number Remarks

GX Developer Ver. SW8 P or lat
er. or later .
« SWLID5C-GPPW-J When selecting the model, select FX3U(C)™".

(Ver. 8.13P)
« SWID5C-GPPW-E

If a programming tool with the wrong version number is used, some instructions and devices cannot be used.
*1.  For Ver. 8.13P to 8.24A of GX Developer, select FX3UC for the PLC type.
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2 Specifications
2.1 Generic Specifications

FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4DA (4-channel Analog Output)

2. Specifications

This chapter describes the general, power supply, and performance specifications for the FX3u-4DA.

21 Generic Specifications

Item Specifications
Ambient 0 to 55°C (32 to 131°F) when operating
temperature | -25 to 75°C (-13 to 167°F) when stored
Relative o . .
humidity 5 to 95%RH (no condensation) when operating
Compliant with EN 68-2-6
Frequency Acceleration Half amplitude
(Hz) (m/s?) (mm) . .
Vibration 057 0035 Tests 10 times in each
resistance DIN Rail Mounting : direction (X-, Y-, and Z-
57 - 150 49 - axis directions) (Total:
10-57 ; 0075 80 min, each)
. . *1 .
Direct Mounting 57-150 98 -
Shock Compliant with EN 68-2-27
resistance (147 m/s2 Acceleration, Action time: 11ms, 3 times by half-sine pulse in each direction X, Y, and Z)
Noise Using noise simulator of:
resistance Noise voltage: 1,000Vp-p / Noise width: 1us / Rise: 1ns / Cycle: 30 to 100Hz
Dielectric
withstand 500 V AC, for 1 min ) )
voltage (Between batch of all terminals and ground terminal)
. . Compliant with JEM-1021
Insulation 5MQ or more using 500V DC
resistance insulation resistance meter
Groundin Class D grounding (grounding resistance: 100 Q or less)
g <Common grounding with a heavy electrical system is not allowed.>"2
W°Tk'“9 Free from corrosive or flammable gas and excessive conductive dusts
environment
Working Compliant with IEC61131-2 (<2000m)3
altitude

*1. When this block is connected to the FX3uc Series PLC, the direct mounting method cannot be used.
*2.

Other
equipment

Other
equipment

Other
equipment

I

Inde;:)endent grOL:mding
Best condition

PLC PLC PLC

Common groun:ding
Not allowed

Shared g:rounding
Good condition

— For a detailed description of grounding, refer to Section 3.5.

*3. If the pressure is higher than the atmospheric pressure, do not use the FX3u-4DA, as it may
malfunction.
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2 Specifications
2.2 Power Supply Specifications

2.2 Power Supply Specifications
Item Specifications
D/A conversion 24V DC £10%, 160mA
circuit drive power | (It is necessary to supply 24V DC from the terminal block.)
5V DC, 120mA
CPU drive power | (Since the internal power is supplied from the main unit, it is not necessary to supply power
externally.)
23 Performance Specifications

Item

Specifications

Voltage output

Current output

Analog output
range

-10V to +10V DC

(External load: 1kQ to 1TMQ)

OmA to 20mA DC, 4mA to 20mA DC
(External load: 500Q or less)

Offset’ -10V to +9V2 OmA to 17mA™
Gain'' -9V to +10V 2 3mA to 30mA™
Digital input With sign, 16bits, binary 15bits, binary
Resolution 0.32mV (20V / 64,000) 0.63pA (20mA / 32,000)

Overall accuracy

*  Ambient temperature: 25°C+5°C
+0.3% (x60mV) for 20V full scale

*  Ambient temperature: 0°C+55°C
+0.5% (£100mV) for 20V full scale

Ambient temperature: 25°C+5°C
+0.3% (+60pA) for 20mA full scale
Ambient temperature: 0°C+55°C
1+0.5% (+100pA) for 20mA full scale

Time required for
D/A conversion

1ms (The number of selected channels will not affect this value.)

Insulation method

* The photo-coupler is used to insulate the analog output area from the PLC.
» The DC/DC converter is used to insulate the analog output area from the power supply unit.
* Channels are not insulated from each other.

Number of I/O
points occupied

8 points (Taken from either the input or output points of the PLC.)

*1. Adjustment of the offset or gain value will not affect the resolution. In output mode 1 or 4, however, the
offset/gain cannot be adjusted.

*2.  The offset and the gain should satisfy the following condition:

1V < (Gain -

Offset) <10 V

*3. The offset and the gain should satisfy the following condition:
3 mA < (Gain - Offset) < 30 mA
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2 Specifications
2.4 Output Mode (Characteristics) BFM #0

24

Output Mode (Characteristics) BFM #0

For the FX3u-4DA, there are two types of output characteristics: voltage (-10 to +10V) and current (0 to
20mA, 4 to 20mA) output characteristics. The output characteristics depend on the set output mode as

described below.

1. Voltage output characteristics [-10 to +10V] (Output mode: 0, 1)

Set output mode: 0

Output type: Voltage output

Analog output range: -10 to +10V
Digital input range: -32000 to +32000
Offset/gain adjustment: Possible

Set output mode: 1

Output type: Voltage output
(Specification of analog value mV)
Analog output range: -10 to +10V
Digital input range: -10000 to +10000
Offset/gain adjustment: Impossible

Output voltage (V)

10.2
Digital 10
value S
©
32000 0 N
g 32000
N
@
10
-10.2

Output voltage (V)

10.2
Digital 10

-10000 0

10200

10000

-10
-10.2

2. Current output characteristics [0 to 20mA] (Output mode: 2, 4)

Set output mode: 2

Output type: Current output
Analog output range: 0 to 20mA
Digital input range: 0 to 32000
Offset/gain adjustment: Possible

Set output mode: 4

Output type: Current output
(Specification of analog value pA)
Analog output range: 0 to 20 mA
Digital input range: 0 to 20000
Offset/gain adjustment: Impossible

Current
output (mA)
20.4
20
0 32000 32640
Digital value

Current
output (mA)
20.4
20
0 20000 20400
Digital value

3. Current Output characteristics [4 to 20mA] (Output mode: 3)

Set output mode: 3

Output type: Current output
Analog output range: 4 to 20mA
Digital input range: 0 to 32000
Offset/gain adjustment: Possible

Current
output (mA)
20.32
20
4
0 32000 32640
Digital value
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3
. . 2
3. Wiring s
This chapter describes wiring of the FX3uU-4DA. B
Observe the following cautions wiring the FX3u-4DA. AR
ce
O&
WIRING PRECAUTIONS @D ANGER £5
* Make sure to cut off all phases of the power supply externally before attempting wiring work.
Failure to do so may cause electric shock or damages to the product. C
5
=
WIRING PRECAUTIONS A £
CAUTION :
o

* Connect the DC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be
burnt out.
* Do not wire vacant terminals externally.
Doing so may damage the product.
» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit.
Do not use common grounding with heavy electrical systems.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.

Vay-nexd

Failure to do so may cause fire, equipment failures or malfunctions. E
* Make sure to observe the following precautions in order to prevent malfunctions under the influence of noise: o
- Do not bundle the power line or twisted shielded cable together with or lay it close to the main circuit, high- &
voltage line, or load line. S
Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line 5):
at least 100mm (3.94") or more away from the main circuit, high-voltage line, or load line. 8
- Ground the shield of the analog input/output cable at one point on the signal receiving side.
However, do not use common grounding with heavy electrical systems. F
* Make sure to properly wire the terminal block in accordance with the following precautions. )
Failure to do so may cause electric shock, a short-circuit, wire breakage, or damage to the product. &
- The disposal size of the cable end should follow the dimensions described in this manual. %
- Tightening torque should be between 0.5 and 0.8 Nem. j;'_q
%
-
x
¢
N
>
2
+
8=
-
>
e
N
>
2
=3
e
3
2
=2
I
8
xS
&
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3.1 Terminal Layout

The terminals of FX3U-4DA are arranged as follows:

Signal Application
O % 24V DC power supply
o [ Ground terminal
= V+
VI- Channel-1 analog output
I+
=] . Do not connect any lines.
S v
VI- Channel-2 analog output
& I+
. Do not connect any lines.
20| —2
< VI- Channel-3 analog output
2 5 T
> . Do not connect any lines.
O Ve
X TJ VI- Channel-4 analog output
I+

3.2 Cable and Terminal Tightening Torque

The FX3U-4DA terminal block is designed for M3 screws.
The end disposal of the cable shown below.
Tighten the terminal to a torque of 0.5 N.m to 0.8 N.m.

* When one wire is connected to one terminal

$3.2 (0.13") Terminal  Crimp
6.2 mm (0.24") screw terminal

orless

$3.2 (0.13")

6.2 mm (0.24") W Terminal
or less

* When two wires are connected to one terminal

$3.2 (0.13")
6.2 mm (0.24") Terminal Crimp

orless screw terminal
l 6.3 mm(0.25")
or more

$3.2 (0.13")

6.2 mm (0.24") Eﬁ Terminal
or less

6 3 mm(0.25")
or more
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FX3U-4DA (4-channel Analog Output) 3.3 Wiring to Power Supply Terminals
3.3  Wiring to Power Supply Terminals 9
3.3.1  Examples of Power Supply Circuit 3
Below are examples of circuits for using the 24V DC service power supply of the FX3U Series PLC. B
1) Sink input [- common] wiring gg
SE
AC power %:‘5

100 to 240 V
il 2
Class-D T
grounding | &
— L[N ss]ov el Jaa]2s [@D |- S
»—||—_|ﬂ

1 +15v

—>
FX3U Series PLC — N JT

(main unit) 15V
= FX3u-4DA

Vay-nexd

Connect the "S/S" terminal of the main unit to the "24V" terminal.

2) Source input [+ common] wiring

AC power
100 to 240 V

—O—

1

dav-
@) “vavrnexs M davvarnexs T

Class-D
grounding | I
— L | L | N[ ss|ov|aav]y 24+ | 24- | D | .
x
*—] |—0_|ﬁ E
1 +15v &
p— ]
{H = 52
FX3u Series PLC — S
(main unit) =1 sy H
= FX3u-4DA o
&
Connect the "S/S" terminal of the main unit to the "0V" terminal. 4':;
(w)
&3
e
3.3.2 Cautions regarding wiring to the power supply terminals |
)
O
* Ground the" L "terminal and " & " terminal to the Class - D grounding line (100 Q or less) together z
with the ground terminal of the main unit. %g
» For the timing of power-on/off when using an external power supply, see the following manual of the @g

connected PLC.
— Refer to the FX3u Series User's Manual - Hardware Edition.
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3.4  Analog Output Wiring

The analog output mode, "voltage output "or "current output”, can be selected for each channel.

External power supply FX3U-4DA
wiring
24VDC+ [ 2%+ It =/
T T— 4 +—— -15V
T

D)
Class-D grounding _| @

o T
. ® 2
If voltage output is
selected
chOd
v+ <]—
I+ %}—I chO

If current output is
selected chJ

< |—+ """"""""" f m chCd
Jv_L)DDDC: Ve

ch : O represents the channel number.

*1.  For FX3U Series PLC (AC power type), the 24V DC service power supply is also available.
*2. Do not connect any wires to the " ® " terminal.

*3. Use a 2-core twisted shield wire for analog output wire, and separate it from other power lines or
inductive lines.

*4. |If there is ripple or noise in the output voltage, connect a capacitor of approximately 0.1 to 0.47uF 25V
in the vicinity of the signal receiving side.

*5.  Ground the shielded wire at one point on the signal receiving side.

3.5 Grounding

Grounding should be performed as stated below.
« The grounding resistance should be 100Q2 or less.

* Independent grounding should be performed for best results.
When independent grounding is not performed, perform "shared grounding" as shown in the following

figure.
— For details, refer to the User’s Manual - Hardware Edition of each Series.
Other Other Other
PLC equipment PLC equipment PLC equipment
IndeEendent grot:mding Shared g:rounding Common groun:ding
Best condition Good condition Not allowed

» The grounding wire size should be AWG14 (2mm2.)

» The grounding point should be close to the PLC, and all grounding wires should be as short as possible.
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;A
4. Analog Output

This chapter describes the minimum programming necessary for analog output by the FX3u-4DA.
Follow the procedure below to confirm that correct analog values can be output.

4.1 Analog Output Procedures

1 Unit number check

Unit numbers from 0 to 7 will be assigned to the special function units/blocks starting from the left.
When the units/blocks are connected to the FX3uc-32MT-LT PLC, the unit numbers from 1 to 7 are
assigned. Check the unit number assigned to the FX3u-4DA.

Unit Unit Unit
number: 0 number: 1 number: 2
Main unit Input/output e e Input/output e
(FX3u Series | extension pecia pecia extension pecial
PLC) block function block | function block block function unit

2 Output mode (BFM #0) setting

Depending on the analog signal generator to be connected, set the output mode (BFM #0) for each
channel.

Use hexadecimal numbers for output mode setting. Set the corresponding channel digit to the
output mode setting value specified in the following table:

HOOOO
ch4-——|_—|_—|_—Eoch1

ch3 ch2
Setting e
value Output mode Analog output range Digital input range

0 Voltage output mode -10V to +10V -32000 to +32000

1 | Voltage output . 10V to +10V -10000 to +10000
analog value mV specification mode

2 Current output mode OmA to 20mA 0 to 32000

3 Current output mode 4mA to 20mA 0 to 32000

4 |Currentoutput . OmA to 20mA 0 to 20000
analog value pA specification mode

F Channel not used

— For a detailed description of the standard output characteristics, refer to Section 2.4.
— For a detailed description of the output mode (BFM #0), refer to Subsection 5.4.1.
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4 Analog Output
4.1 Analog Output Procedures

Creation of sequence program

Create the program as follows to output analog signals.
»  While referring to step 2, set the output mode "H****".

» While referring to step 1, set the unit number in [J

Output mode (step 2)

/ Unit number (step 1)

Initial pulse
M8002 FNC 12
i} H**** | UO\GO
MOVE
RUN monitor
M8000

Data to be output to channel 1 is written in DO.
Data to be output to channel 2 is written in D1.
Data to be output to channel 3 is written in D2.
Data to be output to channel 4 is written in D3.

FNC 15
BMOV

DO

UO\G1

K4

\

Specify the output mode (BFM #0) for channels
1to 4.

Data to be output to channels 1 to 4 are stored in
DO to D3.

Data (BMF #1 to 4) to be output to channels 1
to 4 are transferred from DO to D3.

Unit number (step 1)

Transfer of sequence program and analog output signal check

1) Transfer the sequence program, and start the PLC.

2) Check that analog signals appropriate to the set output data are output.
— If analog signals are not output correctly, refer to Chapter 9 "Troubleshooting.”
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5 Buffer Memory (BFM)
5.1 Assignment of Unit Numbers and Outline of Buffer Memory

FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4DA (4-channel Analog Output)

;s A
5. Buffer Memory (BFM)

This chapter describes the buffer memory incorporated in FX3U-4DA.

5.1 Assignment of Unit Numbers and Outline of Buffer Memory

1. Assignment of unit numbers
Unit numbers from 0 to 7 will be assigned to the special function units/blocks starting from the left one.
When the units/blocks are connected to the FX3UC-32MT-LT PLC, unit numbers from 1 to 7 are assigned.

When connected to the FX3U/FX3uc (D, DSS) Series PLC

Unit Unit Unit
number: 0 number: 1 number: 2
Input/output e ] Input/output ]
3 3 : pecial Special : Special
bkl Ll exé?ggll(on function block | function block extt)elggll(on function unit
When connected to the FX3UC-32MT-LT PLC
Unit number: 0
(Incorporated Unit Unit Unit
CC-Link/LT) number: 1 number: 2 number: 3
Main unit Input/output o : Input/output ]
_ : pecial Special : Special
(FX&_JET:))’ZMT exétlegal(on function block | function block exé?gal(on function unit
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5 Buffer Memory (BFM)
5.2 Buffer Memory Reading/Writing Method

FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4DA (4-channel Analog Output)

2. Outline of buffer memory
The digital values set in FX3U-4DA will be converted to analog signals.
To switch the output mode between voltage output and current output, or to adjust the offset or gain, numeric
data will be sent from the main unit and written/set in the FX3uU-4DA buffer memory.
To read/write data from/into the buffer memory of FX3U-4DA, the buffer memory can be directly specified
using FROM/TO instructions or an applied instruction. Using this function, sequence programs can be easily

created.
FX3u/FX3uc * BFM direct
. FX3u-4DA . FX3u-4DA
Series PLC specification™
o TO instruction
Buffer
memory
.E Z,\élif?clzzgn” * BFM direct
. TpO instruction specification™
Sequence Buffer ¢ FROM instruction
program memory
o000 Digital
e BFM .d.irec.t . Digital value
specification™ value
¢ FROM D/A D/A
instruction conversion conversion
Analog data Analog data

Inverter, DC motor, etc.

*1. Since buffer memory direct specification (UL\GO) can directly specify the buffer memory in the source or
destination area of an applied instruction, programs can be created efficiently.

— For a detailed description of buffer memory reading/writing, refer to Section 5.2.
— For a detailed description of the buffer memory, refer to Section 5.4.

5.2 Buffer Memory Reading/Writing Method

To read or write the buffer memory of FX3U-4DA, use FROM/TO instructions or the buffer memory direct
specification function.
To use the buffer memory direct specification function, however, it is necessary to adopt the software
compatible with the FX3u/FX3uc Series PLC.
— For a detailed description of the software compatible with the FX3u/FX3uc Series PLC,
refer to Section 1.4.

D-16



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition

FX3U-4DA (4-channel Analog Output)

5 Buffer Memory (BFM)

5.2 Buffer Memory Reading/Writing Method

5.2.1

Buffer memory direct specification

5.2.2

When directly specifying the buffer memory, specify the following device in the source or destination area of
the applied instruction as follows:

ULNGLI

Enter a numeric value in (J

Unit number (0 to 7) o_—| I: Buffer memory number (0 - 3098)

. Example 1

If the following program is created, data in buffer memory (BFM #10) of unit 1 will be multiplied by the data

(K10), and then the multiplication result will be output to the data registers (D10, D11).

READ command

FNC 22
MUL

UNG10

K10

Unit number

Buffer memory number e

. Example 2

D10 4{

|—0 Multiplication result

L e Multiplier

If the following program is created, the value in the data register (D20) is added to K10 and written to buffer
memory (BFM #6) of unit 1.

WRITE command

Augend e

FNC 20
ADD

D20

K10

UN\G6 4{

Addition

FROM/TO instruction (conventional method)

L eAddend

Unit number
result Buffer memory number

. FROM instruction (Reading out BFM data to PLC)

Use FROM instruction to read out the data from the buffer memory.
In a sequence program, use this instruction as follows:

READ command
|—

FNC 78
FROM

K1

K10

D10

Unit numbero—|

Buffer memory number e

H

Number of transfer

data points

L e Transfer-to register

)

If the above program is created, 1 point of data will be read out from the buffer memory BFM #10 of unit No.1
to the data register (D10).

. TO instruction (Writing PLC data into BFM)
Use the TO instruction to write data to a buffer memory.

In a sequence program, use this instruction as follows:

WRITE command
|—

FNC 79
TO

K1

KO

H3300

K1

Unit numbero—I

Buffer memory number o

L .

Number of transfer
data points

L e Transfer source

If the above program is created, 1 point of data (H3300) will be written to buffer memory (BFM #0) of unit

No.1.
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition

FX3U-4DA (4-channel Analog Output)

5 Buffer Memory (BFM)
5.3 Buffer Memory List (BFM)

5.3

Buffer Memory List (BFM)

FX3u-4DA incorporates the following buffer memories.
— For a detailed description of the buffer memory, refer to Section 5.4 and subsequent sections.

BFM number Description Setting range Initial value | Data type | Reference
#0™1 Output mode setting for channels 1 to 4 *2 HO000 at delivery Heﬁglem- Su%s:c;tlon
#1 Channel 1 output data KO Decimal
#2 Channel 2 output data Depending on the KO Decimal Subsection
#3 Channel 3 output data mode used KO Decimal 5.4.2
#4 Channel 4 output data KO Decimal
Hexadeci- | Subsection
1 . N
#5 Output setting upon PLC stop 3 H0000 mal 543
Hexadeci- | Subsection
#6 Output status - H0000 mal 544
#7,#8 Not used - - - -
49 Command to write offset/gain setting value of 4 H0000 Hexadeci- | Subsection
channels 1 to 4 mal 545
#10™ Channel-1 offset data (Unit: mV or pA) Decimal
#1171 Channel-2 offset data (Unit: mV or pA) Depending on the | Depending on Decimal Subsection
#1271 Channel-3 offset data (Unit: mV or pA) mode used the mode used | pecimal 5.4.6
#13™1 Channel-4 offset data (Unit: mV or pA) Decimal
#1471 Channel-1 gain data (Unit: mV or pA) Decimal
#1571 Channel-2 gain data (Unit: mV or pA) Depending on the | Depending on Decimal Subsection
#161 Channel-3 gain data (Unit: mV or pA) mode used the mode used | pecimal 5.4.6
#1771 Channel-4 gain data (Unit: mV or pA) Decimal
#18 Not used - - - -
To permit data
change: K3030 Subsection
#19™1 Setting change prohibition To disable data |K3030 at delivery| Decimal 547
change: Value o
other than K3030
Initialization function:
Set "K1" in this buffer memory to perform . Subsection
#20 initialization. At the completion of initialization, KO or K1 KO Decimal 54.8
the "K0" will be automatically set.
#21 to #27 |Not used - - - -
408 Disconnection detec?tlon status (Valid only in ) H0000 Hexadeci- | Subsection
current mode selection) mal 5.4.9
#29 Error status - HO0000 Hexadeci- | Subsection
mal 5.4.10
#30 Model code K3030 - K3030 Decimal S“gjeﬁm”
#31 Not used - - - -

*1. If power failure occurs, the EEPROM will retain the data.

*2.  Specify the output mode of each channel setting one of hex code 0 to 4 and F in each digit.

*3. Specify the data to be output from each channel upon PLC stop setting one of hex code 0 to 2 in each
digit.
*4. Use b0 to b3.
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 5 Buffer Memory (BFM)

FX3U-4DA (4-channel Analog Output) 5.3 Buffer Memory List (BFM)
o
o
=]
g
BFM number Description Setting range Initial value | Data type | Reference =l
5}
. Data to be output from channel 1 upon PLC stop | Depending on the . 3
1 @»
#32 (Valid only if BEM #5 = HOOO2) mode used KO Decimal
1 Data to be output from channel 2 upon PLC stop | Depending on the KO Decimal B
#33 (Valid only if BFM #5 = HOO20) mode used Subsection o3
- Data to be output from channel 3 upon PLC stop | Depending on the . 5.4.12 ce
#34 . . _ KO Decimal [eNN
(Valid only if BFM #5 = HO200O) mode used £3
- o
. Data to be output from channel 4 upon PLC stop | Depending on the .
1
#35 (Valid only if BEM #5 = H2000) mode used KO Decimal
#36, #37  |Not used - - - - C
#38 Upper/lower limit function setting *2 HO0000 Hexadeci- | Subsection %
mal 5.4.13 2
- - IS
- >
#39 Upper/lower limit function status - HO0000 Hexadeci Subsection =)
mal 5.4.14 S
N . 0
#40 Clear of upper/lower limit function status *3 HO0000 Hexadeci- | Subsection
mal 5.4.15
#41 Channel-1 lower limit of upper/lower limit function K-32640 Decimal =
=
#42 Channel-2 lower limit of upper/lower limit function | pepending on the K-32640 Decimal Subsection &
£
#43 Channel-3 lower limit of upper/lower limit function mode used K-32640 Decimal 5.4.16 g
#44 Channel-4 lower limit of upper/lower limit function K-32640 Decimal
#45 Channel-1 upper limit of upper/lower limit function K32640 Decimal
#46 Channel-2 upper limit of upper/lower limit function | Depending on the K32640 Decimal Subsection E
#47 Channel-3 upper limit of upper/lower limit function mode used K32640 Decimal 5.4.16 =
=
#48 Channel-4 upper limit of upper/lower limit function K32640 Decimal 4'5
b=
#49 Not used - - - - :'uU>
450" Corrective function setting by load resistance 4 H0000 Hexadeci- | Subsection ©
5 (Valid only in voltage output mode) mal 5.4.17 F
#5171 Load resistance value for channel 1 (Unit: Q) K1000 to K30000 K30000 Decimal =
=
#52"1 Load resistance value for channel 2 (Unit: Q) K1000 to K30000 K30000 Decimal Subsection §
>
4531 Load resistance value for channel 3 (Unit: ) K1000 to K30000 K30000 Decimal 54.17 o
—
#54"1 Load resistance value for channel 4 (Unit: Q) K1000 to K30000 K30000 Decimal e
#5510 #59 |Not used - - - - G
#60" Status automatic transfer function setting *5 KO Decimal Su5bs4e§:gon g
4. c
Error status data (BFM #29) automatic transfer- ) =
. . i L ) Subsection 2
#61™1 to data register specification (Valid if b0 of BFM K200 Decimal 5419 >0
#60 is set to ON) 4 =
Upper/lower limit function status data (BFM #39) KO to 7999 (BFM ) H
. f . o #61, #62 and #63 . Subsection
#62"1 automatic transfer-to data register specification must have different K201 Decimal 5420
(Valid if b1 of BFM #60 is set to ON) values.) o g
Disconnection detection status data (BFM #28) . 4c>
1 . ) I . Subsection >
#63 automatic transfer-to data register specification K202 Decimal 54 21 @
(Valid if b2 of BFM #60 is set to ON) o :‘53
e
#64 to #79 |Not used - - - - I
*1. If power failure occurs, the EEPROM will retain the data. -
*2. Specify the use of the upper/lower limit function for each channel setting one of hex code 0 to 2 in g
each digit. 3 &
=X
*3.  Use b0 to b1. @5
&
*4. Specify the use of the corrective function by load resistance for each channel setting a hex code 0 or
1 in each digit.
*5.  Use b0 to b2.

D-19
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FX3U-4DA (4-channel Analog Output) 5.3 Buffer Memory List (BFM)
BFM number Description Setting range Initial value Data type | Reference
#80 Start/stop of table output function *1 H0000 Heﬁglem-
#81 Channel-1 output pattern K1 to K10 K1 Decimal
#82 Channel-2 output pattern K1 to K10 K1 Decimal
#83 Channel-3 output pattern K1 to K10 K1 Decimal
#84 Channel-4 output pattern K1 to K10 K1 Decimal
485 Number of times of output execution of table KO to K32767 KO Decimal
from channel 1
486 Number of times of output execution of table KO to K32767 KO Decimal Chapter 6
from channel 2
487 Number of times of output execution of table KO to K32767 KO Decimal
from channel 3
488 Number of times of output execution of table KO to K32767 KO Decimal
from channel 4
#89 Output completion flag of table output function - HO0000 Heﬁlglem-
#90 Table output error code - KO Decimal
#91 Table output error occurrence number - KO Decimal
#92 to #97 |Not used - - - -
#98 Head device number in data table KO to K32767 K1000 Decimal
#99 Data table transfer command *2 H0000 He);::;jlem- Chapter 6
#100 to #398 [Data table in pattern 1 - KO Decimal
#399 Not used - - - -
#400 to #698 |Data table in pattern 2 - KO Decimal Chapter 6
#699 Not used - - - -
#700 to #998 |Data table in pattern 3 - KO Decimal Chapter 6
#999 Not used - - - -
#1000 to . .
#1298 Data table in pattern 4 - KO Decimal Chapter 6
#1299 Not used - - - -
#1300 to . .
#1598 Data table in pattern 5 - KO Decimal Chapter 6
#1599 Not used - - - -
#1600 to . .
#1898 Data table in pattern 6 - KO Decimal Chapter 6
#1899 Not used - - - -
#1900 to . .
#9198 Data table in pattern 7 - KO Decimal Chapter 6
#2199 Not used - - - -
#2200 to . .
#0498 Data table in pattern 8 - KO Decimal Chapter 6
#2499 Not used - - - -
#2500 to . .
#2798 Data table in pattern 9 - KO Decimal Chapter 6
#2799 Not used - - - -
#2800 to . .
#3098 Data table in pattern 10 - KO Decimal Chapter 6
*1. Specify whether to start or stop the table output function for each channel setting a hex code 0 or 1
in each digit.

*2. Specify the data table transfer command and the register type setting 0 or 1 in the last two digits of
the hex code.

D-20
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FX3U-4DA (4-channel Analog Output) 5.4 Buffer Memory Details
54 Buffer Memory Details 9
5.41 BFM #0: Output mode specification 3
Initial value (at delivery): H0O000 B
Numeric data type: Hexadecimal (H) AR
=
Specify the output modes of channel 1 to 4. L
4 hexadecimal digits are assigned to specify the output modes of the 4 channels. &°
Change the value of each digit to change the output mode of each channel. 0 to 4 and F can be set for each
digit. C
HOOOO 3
<
N
chae— [ —|_ Lechi 5
ch3 ch2 &
e

The different types of output modes are shown in the following table:
— For a detailed description of output characteristics, refer to Section 2.4.

=
x
Set value S &
[HEX] Output mode Analog output range Digital input range i)U:

0 Voltage output mode -10V to +10V -32000 to +32000

* Voltage output
1 - -
1 analog value mV specification mode 10Vio +10V 10000 to +10000 E
Current output mode OmA to 20mA 0 to 32000 g
Current output mode 4mA to 20mA 0 to 32000 'Cg
>
4" Current output . OmA to 20mA 0 to 20000 5
analog value pA specification mode T
5to E Invalid (setting values unchanged) - - F
F Channel not used o
*1. The offset/gain values cannot be changed. 'CJ;
1. Cautions regarding output mode setting )->§
* While the output mode is being changed, the output is stopped, and HO000 is automatically written in the 2

output status (BFM #6). G

At the completion of change of the output mode, the output status (BFM #6) will automatically change to

H1111, and the output is restarted. =
+ It takes approximately 5 seconds to determine the output mode. &
For this reason, after changing the output mode, be sure to wait for 5 seconds or more, and then write the j>?3
other data. g=

* When the output mode is changed, the settings in the following buffer memory are initialized according to
the new output mode.

L

BFM #5 (output setting upon PLC stop)*1 §
BFM #10 to #13 (offset data) 2 £
BFM #14 to #17 (gain data) 55
BFM #28 (disconnection detection status)*3 s

BFM #32 to #35 (output data upon PLC stop)? I
BFM #38 (upper/lower limit function setting)*1 2
BFM #41 to #44 (lower limit values of upper/lower limit function) 2 =
BFM #45 to #48 (upper limit values of upper/lower limit function)*2 %S
BFM #50 (Setting of output corrective function by load resistance)’k1 @g

*1 FX3u-4DA initializes the corresponding bit to the channel where the user has changed the output mode.

*2 FX3u-4DA initializes the corresponding buffer memory to the channel where the user has changed the
output mode.

*3 These settings are initialized only when the output mode is changed from current output mode
(mode 2, 3 or 4) to voltage output mode (mode O or 1).

* HFFFF (use of no channels) cannot be set.
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FX3U-4DA (4-channel Analog Output) 5.4 Buffer Memory Details

5.4.2

2. Caution regarding EEPROM writing

If data is written to BFM #0, #5, #10 to #17, #32 to #35, #50 to #54 or #60 to #63, the data will also be written
to the FX3u-4DA EEPROM.

Do not turn off the power immediately after writing values in these buffer memories.
The maximum number of EEPROM rewrites is 10,000 times. Therefore, when creating a program, do not
frequently write data to the above buffer memories (BFM).

BFM #1 to #4: Output data

54.3

Initial value: KO
Numeric data type: Decimal (K)

Input the digital values corresponding to the analog signals to be output in BFM #1 to #4.

BFM number Description

#1 Data to be output from channel 1

#2 Data to be output from channel 2

#3 Data to be output from channel 3

#4 Data to be output from channel 4

BFM #5: Output setting upon PLC stop

Initial value: H0000
Numeric data type: Hexadecimal (H)

It is possible to set the output conditions from channel 1 to 4 when the PLC is in the stopped state.

HOOOO
ch4-——|_—|_—|_—|:och1

ch3 ch2
Set value (HEX) Output conditions
0 The final value during running is held.
1 The offset signal is output.*
2 The output data set in BFM #32 to #35 are output.®
3toF Invalid (setting values unchanged)

* The output conditions depend on the output mode (BFM #0).

1. Cautions regarding output conditions setting upon PLC stop

* While changing the setting values, the output is stopped, and HO000 is automatically written in the output
status (BFM #6).

At the completion of change, the output status (BFM #6) will automatically change to H1111, and output
will be restarted.

2. Caution regarding EEPROM writing

+ If datais setin BFM #0, #5, #10 to #17, #32 to #35, #50 to #54 or #60 to #63, the data will be written in the
EEPROM of FX3u-4DA.
Do not turn off the power immediately after writing values in these buffer memories.
The maximum number of EEPROM rewritable times is 10,000 times. Therefore, when creating a program,
do not frequently write data to the above buffer memories (BFM).
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FX3U-4DA (4-channel Analog Output)

5 Buffer Memory (BFM)
5.4 Buffer Memory Details

5.4.4 BFM #6: Output status

Initial value: H0000
Numeric data type: Hexadecimal (H)

The output status information of channel 1 to 4 is stored.

HOOOO
cnaeT T Toomt

Value status (HEX) Description
0 Output updating is stopped.*
1 Under output updating

* The output conditions conform to the output setting upon PLC stop (BFM #5).

1. Cautions regarding use of output status

» The output status setting is valid only if the PLC is running.
When the PLC is stopped, HO000 is automatically written.

* When the setting in any of the following buffer memory areas is changed, output updating is stopped.

HO000 is automatically written in BFM #6.

BFM #0 (Output mode setting)

BFM #5 (Output setting upon PLC stop)

BFM #9 (Offset/gain setting value write command)

BFM #19 (Setting change prohibition)

BFM #20 (Initialization function)

BFM #32 to #35 (Data to be output from each channel upon PLC stop)
BFM #50 (Corrective function setting by load resistance)

BFM #51 to #54 (Load resistance for each channel)

BFM #60 (Status automatic transfer function Setting)

BFM #61 (Error status data automatic transfer-to data register specification)
BFM #62 (
BFM #63 (
BFM #99 (Data table transfer command)

Upper/lower limit function status with automatic transfer to specified data register)
Disconnection detection status with automatic transfer to data register specification)
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4DA (4-channel Analog Output)

5 Buffer Memory (BFM)
5.4 Buffer Memory Details

5.4.5

BFM #9: Offset/gain setting value write command

Initial value: H0000

Numeric data type: Hexadecimal (H)

Channel numbers are assigned to 4 lower bits of BFM #9. If one of those bits is turned on, the offset data
(BFM #10 to #13) and the gain data (BFM #14 to #17) of the corresponding channel will be written in the
internal memory (EEPROM). When written in the internal memory, the data will be valid.

1. Channel number assignment to each bit of BFM #9

Bit No. Description
b0 Channel-1 offset data (BFM #10) and gain data (BFM #14) writing
b1 Channel-2 offset data (BFM #11) and gain data (BFM #15) writing
b2 Channel-3 offset data (BFM #12) and gain data (BFM #16) writing
b3 Channel-4 offset data (BFM #13) and gain data (BFM #17) writing
b4 to b15 Not used

The WRITE command can be given to two or more channels at the same time. (Set "HOOOF" to write the data
of all the channels in the EEPROM.)
On completion of writing, "HO000" (b0 to b3: OFF) will be set automatically.

2. Cautions regarding giving offset/gain setting value write command

« While changing the setting, the output is stopped, and HO00O0 is automatically written in the output status

(BFM #6).

At the completion of writing, the output status (BFM #6) will automatically change to H1111, and output will

be restarted.

+ If the analog value specification mode (mode 1 or 4) is used, the offset/gain cannot be changed.
When other output mode has been set, it is possible to change to same characteristics as those in the
output mode 1 or 4.

+ If the write command is not executed, the offset and gain data will not be stored in the EEPROM.
* When b1 of the error status (BFM #29) is set to ON, the offset and gain data will not be stored in the

EEPROM.

— For a detailed description of offset and gain setting, refer to Subsection 5.4.6.
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4DA (4-channel Analog Output)

2. Offset/gain data change
Set offset data and gain data to change the output characteristics.
The offset and gain data can be set for each channel. If the voltage output mode is set, write the offset and
gain data in mV. If the current output mode is set, write the offset and gain data in pA.
To change the offset or gain data, execute the offset/gain setting value write command (BFM #9).

5.4.6 BFM #10 to #13: Offset data/BFM #14 to #17: Gain data o)
Setting range: See below =4
Initial value: See below %
Numeric data type: Decimal (K)
If the output mode is specified in BFM #0, the initial value of the offset data and gain data of each channel will _nB_n
be automatically stored. PP
The initial offset data and the gain data are set for each mode as shown in the following table: EE
« Offset data: Analog output value when the output data in BFM #1 to #4 are O (reference offset value) S
+ Gain data: Analog output value when the output data in BFM #1 to #4 are the reference gain values (The
reference gain value depends on the set output mode.) C
1. Reference offset/gain value and initial value set §
Offset (channels 1 to 4: Gain (channels 1 to 4: jﬁ
ORI =l BFM #10 to #13) BFM #14 to #17) z
0
Set value Description ROETETES Initial value REIEENE Initial value
value value
Voltage output )
O |10V to +10 V: -32000 to +32000) 0 OmV 16000 5000mV %
Voltage output Analog value mV 0 omV 5000 5000mV g
1 specification mode (Data change | (Data change | (Data change | (Data change
(-10 V to +10 V: -10000 to +10000) impossible) impossible) impossible) impossible)
Current output
2 (0 mA to 20 mA: 0 to 32000) 0 OuA 16000 10000uA
Current output
3 (4 mA to 20 mA: 0 to 32000) 0 4000pA 16000 12000pA
Current output Analog value pA 0 OpA 10000 10000pA
4 specification mode (Data change | (Data change | (Data change | (Data change
(0 mA to 20 mA: 0 to 20000) impossible) impossible) impossible) impossible)

dav-
@) “havwnexs M davvarnexd T

The setting range is shown in the following table. >§
£
Voltage output (mV) Current output (LA) . %
P
Offset data -10000 to +9000"" 0 to 1700072 SE
Gain data -9000 to +10000"" 3000 to 300002 H
-
*1. The offset and gain values should meet the following conditions: §
1000 < Gain value - Offset value < 10000 g
*2. The offset and gain values should meet the following conditions: :‘5'3
3000 < Gain value - Offset value < 30000 ©
)
=
=2
IS
8
xS
&

D-25



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 5 Buffer Memory (BFM)
FX3U-4DA (4-channel Analog Output) 5.4 Buffer Memory Details

5.4.7

3. Cautions regarding offset/gain data change

+ If the analog value specification mode (mode 1 or 4) is used, the offset/gain cannot be changed. However,
the characteristics can be changed as those in the output mode 1 or 4 by setting the following offset and
gain data in the output mode O or 2.

Offset data Gain data
Change characteristics from output mode 0 to 1 0 16000
Change characteristics from output mode 2 to 4 0 16000

» The offset and gain data should be set before the value write command BFM #9 is executed.
» The resolution cannot be increased by changing the output characteristics.

* When the value specified as the output mode (BFM #0) is changed, the initial value of offset and gain data
in each output mode will be automatically written.

» Even if the output characteristics are changed, the actual valid output range will not be changed:
-10 V to +10 V for the voltage output mode, and 0 mA to 20 mA in the current output mode.
— For a detailed description of output characteristics change, refer to Chapter 7.

BFM #19: Data change prohibition of setting change

Setting range: K3030 or other than K3030
Initial value: K3030
Numeric data type: Decimal (K)

Setting in the following buffer memory areas is prohibited.

+ BFM #0 (output mode setting Output mode setting)
BFM #5 (output setting upon PLC stop)
BFM #9 (offset/gain setting value write command)
BFM #10 to #13 (offset data)
BFM #14 to #17 (gain data)
BFM #20 (initialization function)
BFM #32 to #35 (data to be output upon PLC stop)
BFM #38 (upper/lower limit function setting)
BFM #41 to #48 (upper and lower limit values of upper/lower limit function)
BFM #50 (corrective function setting by load resistance)
BFM #51 to #54 (load resistance values)
BFM #60 (status automatic transfer function setting)
BFM #61 (Error status data automatic transfer-to data register specification)
BFM #62 (Upper/lower limit function status with automatic transfer to specified register specification)
BFM #63 (Disconnection detection status with automatic transfer to specified data register specification)

Specify the following value as the setting change prohibition mode (BFM #19).

Set value Description

K3030 permits data change
Other than K3030 disables data change

. Cautions regarding setting of the setting change prohibition mode

* While changing the setting value, the output is stopped, and HO00O0 is automatically written in the output
status (BFM #6).
At the completion of writing, the output status (BFM #6) will automatically change to H1111, and the output
will be restarted.

. Cautions regarding EEPROM writing

If data is set in BFM #0, #5, #10 to #17, #32 to #35, #50 to #54 or #60 to #63, the data will be written in the
EEPROM of FX3uU-4DA.

Do not turn off power immediately after writing values in these buffer memories

The maximum number of EEPROM rewritable times is 10,000. Therefore, when creating a program, do not
frequently write data in the above buffer memories (BFM).
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5.4.8 BFM #20: Initialization function (resetting to factory default status) o)
3
3
Setting range: K0 or K1 i
Initial value: KO %
Numeric data type: Decimal (K)
When K1 is set in BFM #20, all functions and all buffer memory (BFM #0 to #3098) will be initialized to the B
default status. N
When BFM #20 is not KO or K1, this function is invalid. (The settings will not be changed, and the functions §§
will not be initialized.) 25
O
. Cautions regarding initialization function
 During initialization, output is stopped, and HO000 is automatically written in the output status (BFM #6). C
» At the completion of initialization, the output status (BFM #6) will automatically change to H1111, and 5
output will be restarted. §
It takes approximately 5 seconds to initialize all the data. Do not set (write) data in the buffer memory ).)U:
during this period. g

54.9

« Priority is given to the setting of the value change prohibition mode (BFM #19).
+ At the completion of initialization, the value of BFM #20 will automatically change to KO.

Vay-nexd

BFM #28: Disconnection detection status (only in current output mode)

. Assignment to each bit of BFM #28

. Disconnection detection status automatic transfer function (b2 of BFM #60)

Initial value: H0000
Numeric data type: Hexadecimal (H)

When a wire-break is detected, the bit corresponding to the relevant channel will turn on.

M davvarnexd M1

Bit No. Description
b0 Wire-break in channel 1 S
b1 Wire-break in channel 2 §
b2 Wire-break in channel 3 j>§
b3 Wire-break in channel 4 g~
b4 to b15 Not used G
. Cautions regarding use of disconnection detection status >§
* When any of b0 to b3 is turned on, b11 of the error status (BFM #29) is turned on. Jg
» The disconnection detection status is valid only if the output mode (BFM #0) is the current output mode _"?:Ié

(mode 2 to 4). In other output modes, each corresponding bit of BFM #28 stays off.

L

-
If the disconnection detection status with automatic transfer-to data register is specified in BFM #63, the data §
in BFM #28 can be transferred to the specified data register. &
Only when wire-break is detected, data will be automatically transferred from FX3u-4DA to the PLC. For this jﬁ'.
reason, the PLC does not need the program for reading data, and the scan time of the PLC can be shortened. %O
— For a detailed description of the status automatic transfer function, refer to Subsection 5.4.18. I

el

=

Oz
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5.4.10 BFM #29: Error status

Initial value: H0000
Numeric data type: Hexadecimal (H)

Error data is assigned each bit of BFM #29.
1. Assignment to each bit of BFM #29

Bit No. Item Description
b0 Error detection If one of b1 to b11 is turned on, b0 will turn on.
b1 0/G error Galp setting error: error in offset gain data or in EEPROM offset gain
setting
24 V power is not supplied properly.
b2 Power supply error Check the wiring condition or the supplied voltage.
b3 Hardware error FX3u-4DA may be defective.
Please contact the nearest Mitsubishi Electric distributor office.
b4 - -
Error setting function for . . .
b5 output setting upon PLC The setting value of the function for output setting upon PLC stop
stop (BFM #5) is not set correctly. Correctly set the value.
b6 Upper/lower limit function | The setting value of the upper/lower limit function (BFM #41 to BFM #48)
setting error is not set correctly. Correctly reset the value.
5;:3; |nbcolr(r)zgt|;;esr:tr;(r:1t|coen The setting value of the corrective function by load resistance
b7 ng by K¢ (BFM #51 to #54) is not set correctly.
(Valid only in voltage output
Correctly set the value.
mode)
b8 Table output function The setting value of the table output function is not set correctly.
setting error Correctly set the value.
Status automatic transfer The setting value of the status automatic transfer function
b9 . (BFM #61 to #63) is not set correctly.
setting error
Correctly set the value.
b10 Over-scale The analog output is out of the specified range.
b11 (D\}:Sa(l;i(c)jnonnTCtilr?r(]:l?r?(teiitcl)ﬁ ut Wire-break has occurred. (The details are indicated by BFM #28.)
y PUL 1+ The bit is turned on when BFM #28 is not 0.)
mode)
Setting data change . . .
b12 prohibited Setting change is prohibited.
b13 to b15 - -

2. Caution regarding error status
If the error cause is eliminated, the error bit will turn off.

3. Error status data automatic transfer function (b0 of BFM #60)
If the error status with automatic transfer to data register is specified in BFM #61, the data in BFM #29 can be
transferred to a specified data register.
Only when an error is detected, data will be automatically transferred from FX3u-4DA to the PLC. For this
reason, the PLC does not need the program for reading data, and the scan time of the PLC can be shortened.
— For a detailed description of the status automatic transfer function, refer to Subsection 5.4.18.
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5.4.11

BFM #30: Model code

5.4.12

Initial value (at delivery): K3030
Numeric data type: Decimal (K)
K3030 (fixed value) is stored as the model code.

BFM #32 to #35: Data to be output upon PLC stop

Initial value: KO
Numeric data type: Decimal (K)

To enable the output data set when the PLC stops, Set "2" for any digit in the output data (H0O000) at PLC's
stop. Set the BFM values as follows.

BFM number Description
#32 Data in channel 1
#33 Data in channel 2
#34 Data in channel 3
#35 Data in channel 4

The setting range depends on the output mode.

Output mode [BFM #0] Setting range
0 -32640 to +32640
1 -10200 to +10200
2,3 0 to 32640
4 0 to 20400

. Cautions regarding data output setting when PLC is in stop

» While changing the settings, the output is stopped, and HO000 is automatically written in the output status
(BFM #6).
After the completion of writing, the output status (BFM #6) will automatically change to H1111, and output
will be restarted.

» The analog values to be output depend on the output mode.
* When a value out of any of the above ranges is set, b5 of the error status (BFM #29) is turned on.

. Cautions regarding EEPROM writing

If data is set in BFM #0, #5, #10 to #17, #32 to #35, #50 to #54 or #60 to #63, the data will be written in the
EEPROM of FX3u-4DA.

Do not turn off the power immediately after writing values in these buffer memories.

The maximum number of EEPROM rewritable times is 10,000. Therefore, when creating a program, do not
frequently write data in the above buffer memories (BFM).
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5.4.13 BFM #38: Upper/lower limit function setting

Initial value: H0000

Numeric data type: Hexadecimal (H)

When any of the output data (BFM #1 to #4) becomes less than the lower limit (BMF #41 to #44) or more than

the upper limit (BFM #45 to #48), the relevant bit of the upper/lower limit function status (BFM #39) is turned
on.

The upper/lower limit function can be set valid or made invalid by writing a 4-digit hexadecimal number,
HOOOO, in BFM #38.

HOOOO
ch4-——|_—|_—|_—|:och1

ch3 ch2
Set value Description
0 The upper/lower limit function is invalid.
1 The upper/lower limit function without output limitation is valid.”!
2 The upper/lower limit function with output limitation is valid.”
Other than above Invalid (setting values unchanged)
values

*1.  When any value becomes less than the lower limit (BMF #41 to #44) or more than the upper limit
(BFM #45 to #48), the relevant bit of the upper/lower limit function status is turned on.

The value is output even if it exceeds

/ the upper limit.
AN

N\
\Z

The value is output even if it is
below the lower limit.

Analog value

Upper limit

Lower limit

*2.  When any value becomes less than the lower limit (BMF #41 to #44) or more than the upper limit
(BFM #45 to #48), the relevant bit of the upper/lower limit function status is turned on.
In this setting, analog values more than the upper limit and less than the lower limit are not output.

Analog value Values more than the upper limit are not

N \A/ output.

Upper limit "—‘\

Lower limit N

Values less than the lower limit are
not output.
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A
5.4.14 BFM #39: Upper/lower limit function status §
3
Initial value: HO000 =t
Numeric data type: Hexadecimal (H) %
When any of the output data (BFM #1 to #4) is out of range between the lower limit and the upper limit (BFM
#41 to #48), the relevant bit is turned on. B
1. Assignment to each bit of BFM #39 é%
35
Bit Description o
b0 Data output from channel 1 < Lower limit (BFM #41)
b1 Data output from channel 1 > Upper limit (BFM #45) C
b2 Data output from channel 2 < Lower limit (BFM #42) g
b3 Data output from channel 2 > Upper limit (BFM #46) 'Cg
b4 Data output from channel 3 < Lower limit (BFM #43) 5U>
b5 Data output from channel 3 > Upper limit (BFM #47) &
b6 Data output from channel 4 < Lower limit (BFM #44)
b7 Data output from channel 4 > Upper limit (BFM #48) ]
b8 to b15 Not used §
>

2. Cautions regarding use of the upper/lower limit function status

» The ON bits of the upper/lower limit function status are latched after the output data has returned to the
specified ranges between the upper and lower limits.

» The upper/lower limit function status can be reset by the following methods.
- Use the upper/lower limit function status reset function (BFM #40).
- Turn the power supply off then on.

3. Upper/lower limit automatic transfer function (b1 of BFM #60)
If the upper/lower limit automatic transfer data register is specified in BFM #62, the data in BFM #39 can be
transferred to a specified data register.
Only when an error is detected, data will be automatically transferred from the FX3u-4DA to the PLC. For this
reason, the PLC does not need the program for reading data, and the scan time of the PLC can be shortened.
— For a detailed description of the status automatic transfer function, refer to Subsection 5.4.18.

dav-
@) “havwnexs M davvarnexd T

5.4.15 BFM #40: Clearance of upper/lower limit function status

Initial value: H0000
Numeric data type: Hexadecimal (H)

MLd-Qvy-NEXd

dav-

The flags can be reset by turning on the following bits of BFM #40.

L

1. Assignment to each bit of BFM #40

.
e
Bit Description g
b0 Clearance of lower limit status :‘5'3
b1 Clearance of upper limit status -
b2 to b15 Invalid I
el
. . O
2. Operation to be performed after resetting 3
At the completion of status reset, the bits of BFM #40 will automatically turn off. %g
®S
oo
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5.4.16 BFM #41 to #44: Lower limit values of upper/lower limit function
BFM #45 to #48: Upper limit values of upper/lower limit function

Initial value: See below

Numeric data type: Decimal (K)

When the upper/lower limit function has been made valid by the setting of BFM #38, set the upper and lower
limit values to be used.
The setting range depends on the output mode.

1. Setting range of upper and lower limits and initial values

Initial value
Output mode - — —

[BFM #0] Setting range Lower limit value Upper limit value
[BFM #41 to #44] [BFM #45 to 48]

0 -32640 to +32640 -32640 +32640

1 -10200 to +10200 -10200 +10200

2,3 0 to +32640 0 +32640

0 to +20400 0 +20400

2. Cautions regarding upper and lower limit values setting
Check that the lower limit value is not equal to or more than the upper limit value.
If the lower limit value is equal to or more than the upper limit value, b6 of the error status (BFM #29) is turned

on.
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5.4.17 BFM #50: Setting of output corrective function by load resistance o)
(only in voltage output mode)/BFM #51 to #54: Load resistance values §
Initial value: BFM #50: HO000, BFM #51 to #54: K30000 %
Numeric data type: BFM #50: Hexadecimal (H), BFM #51 to #54: Decimal (K) B
The output characteristics of FX3U-4DA have been adjusted at 30 kQ load resistance as a factory default. e
When the load resistance is 1kQ, the output deviation is approx. -4.3% to 20V in full scale, whereas the >§>§
output deviation is approx. 0.15% to 20V in full scale when the load resistance is 1MQ. When the load L
resistance is 30 kQ or less (1 kQ to 30 kQ), the deviation of the output characteristics can be corrected by &°

specifying the output corrective function (BFM #50) and the load resistance values (BFM #51 to #54).
Analog value C
The deviation of output characteristics is g
corrected by the corrective function by load c
+10v resistance. &
2
g >
%

-32000
32000 Digital value I
-~ —— : Output characteristics after correction =
-1ov. | - : Output characteristics before correction

1. Setting of output corrective function (BFM #50)
The corrective function by load resistance is valid or invalid by writing a 4-digit hexadecimal number,
HOOOO, in the output corrective function setting (BFM #50).

dav-
@) “havwnexs M davvarnexd T

ch3 ch2
Set value Description
0 Corrective function by load resistance is invalid. g
c
1 Corrective function by load resistance is valid. &
o
Other than above . . T
values Invalid (setting values unchanged) %g

L

2. Setting range and initial value of load resistance (BFM #51 to #54)

Set the load resistance value for each channel allocated to the following BFM. %
$
BFM Description Setting range (Q) Initial value (Q2) ¢ 3
number P g rang §O
#51 Load resistance value for channel 1 I
#52 Load resistance value for channel 2

. 1000 to 30000 30000 T
#53 Load resistance value for channel 3 =
#54 Load resistance value for channel 4 :32»
55
]

=
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. Cautions regarding use of the output corrective function by load resistance

» While changing the settings, the output is stopped, and HO000 is automatically written in the output status
(BFM #6).
At the completion of writing, the output status (BFM #6) will automatically change to H1111, and the output
will be restarted.

+ This function is valid only in the voltage output mode (mode 0 or 1).

» The corrective function by load resistance is valid only at a load resistance from 1 k to 30 kQ.

+ If a setting is out of the upper setting range, b7 of the error status BFM #29 is turned on.

* When not using this function, the output characteristics at a load resistance of 30 kQ are applied.

Cautions regarding EEPROM writing

If data is set in BFM #0, #5, #10 to #17, #32 to #35, #50 to #54 or #60 to #63, the data will be written in the
EEPROM of FX3u-4DA.

Do not turn off the power immediately after writing values in these buffer memories.

The maximum number of EEPROM rewritable times is 10,000. Therefore, when creating a program, do not
frequently write data in the above buffer memories (BFM).

Initial value: HO000
Numeric data type: Hexadecimal (H)

5.4.18 BFM #60: Status automatic transfer function setting
When the bits, b0 to b2, of BFM #60 are turned on, the assigned functions (see the table below) are valid.
When the bits are turned off, the functions are invalid.
1. Assignment to each bit of BFM #60
Bit No. Description Reference
When the value of the error status (BFM #29) changes, .
b0 the status value is transferred to the data register g:gzggt:g: gj}g
specified by BFM #61. o
When the value of the upper/lower limit function status .
b1 (BFM #39) changes, the status value is transferred to the gzg:ggt:g: gj;g
data register specified by BFM #62. o
When the value of the disconnection detection status Subsection 5.4.9
b2 (BFM #28) changes, the status value is transferred to the Subsection 5 4 '21
data register specified by BFM #63. o
b3 to b15 |Invalid (setting values unchanged) -
2. Cautions regarding the status automatic transfer function
» While changing the settings, the output is stopped, and HO000 is automatically written in the output status
(BFM #6).
At the completion of writing, the output status (BFM #6) will automatically change to H1111, and the output
will be restarted.
3. Cautions regarding EEPROM writing

If data is written to BFM #0, #5, #10 to #17, #32 to #35, #50 to #54 or #60 to #63, the data will also be written
in the EEPROM of FX3U-4DA.

Do not turn off the power immediately after writing values in these buffer memories.

The maximum number of EEPROM rewritable times is 10,000. When creating a program, therefore, do not
frequently write data in the above buffer memories (BFM).
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5.4.19 BFM #61: Error status data automatic transfer-to data register specification o)
3
3
Setting range: 0 to 7999 i
Initial value: K200 %
Numeric data type: Decimal (K)
Use this function to automatically transfer the error status data (BFM #29) to the data register specified in _nB_n
BFM #61. %%
When an error is detected, data will be automatically transferred from FX3uU-4DA to the PLC. For this reason, EE
the PLC does not need a program for reading data, and the scan time of the PLC can be shortened. g°
— For a detailed description of the error status (BFM #29), refer to Subsection 5.4.12.
1. If "BFM #61 = K200 (initial value)” C
-
Specified data A &
register Description .C%
D200 Value of error status (BFM #29) iU>
e

2. Cautions regarding error status automatic transfer function setting

+ If a data is already specified for the other automatic transfer functions, do not specify the same data
register.

 This function is valid by turning on b0 of the status automatic transfer function setting (BFM #60).

Vay-nexd

* When a value out of the above setting range is set, b9 of the error status BFM #29 is turned on.
» The data set in BFM #61 will be retained in the EEPROM.

3. Cautions regarding EEPROM writing
If data is set in BFM #0, #5, #10 to #17, #32 to #35, #50 to #54 or #60 to #63, the data will be written in the
EEPROM of FX3u-4DA.
Do not turn off the power immediately after writing values in these buffer memories.
The maximum number of EEPROM rewritable times is 10,000. Therefore, when creating a program, do not
frequently write data in the above buffer memories (BFM).
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5.4.20 BFM #62: Upper/lower limit function status data automatic transfer-to data register

specification

Setting range: 0 to 7999
Initial value: K201
Numeric data type: Decimal (K)

Use this function to automatically transfer the upper/lower limit function status data (BFM #39) to the data
register specified in BFM #62.
Only when the value becomes more than the upper limit or less than the lower limit, data will be automatically
transferred from FX3u-4DA to the PLC. For this reason, the PLC does not need the program to read data, and
the scan time of the PLC can be shortened.
— For a detailed description of the upper/lower limit function status (BFM #39),
refer to Subsection 5.4.14.

. If "BFM #62 = K201 (initial value)"

Specm_ed data Description
register
D201 Value of upper/lower limit function status (BFM #39)

. Cautions regarding upper/lower limit function status automatic transfer function setting

+ If a data is already specified for the other automatic transfer functions, do not specify the same data
register.

+ This function is valid by turning on b1 of the status automatic transfer function setting (BFM #60).
* When a value out of the above setting range is set, b9 of the error status BFM #29 is turned on.
» The data set in BFM #62 will be retained in the EEPROM.

. Cautions regarding EEPROM writing

If data is set in BFM #0, #5, #10 to #17, #32 to #35, #50 to #54 or #60 to #63, the data will be written in the
EEPROM of FX3u-4DA.

Do not turn off the power immediately after writing values in these buffer memories.

The maximum number of EEPROM rewritable times is 10,000. When creating a program, therefore, do not
frequently write data in the above buffer memories (BFM).
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5.4.21 BFM #63: Specification of data register for automatic transfer at disconnection o
detection 3
Setting range: 0 to 7999 %

Initial value: K202
Numeric data type: Decimal (K) B
T
Use this function to automatically transfer the disconnection detection status data (BFM #28) to the data >§>§
register specified in BFM #63. L
Only when wire-break is detected, data will be automatically transferred from FX3u-4DA to the PLC. For this &°

reason, the PLC does not need the program for reading data, and the scan time of the PLC can be shortened.

— For a detailed description of the disconnection detection status (BFM #28),
refer to Subsection 5.4.9. C
-
1. If "BFM #63 = K202 (initial value)" §
5
Specified data s +
register Description S

D202 Value of disconnection detection status (BFM #28)

2. Cautions regarding disconnection detection status automatic transfer function setting

+ If a data is already specified for the other automatic transfer functions, do not specify the same data
register.

+ This function is valid by turning on b2 of the status automatic transfer function setting (BFM #60).

Vay-nexd

* When a value out of the above setting range is set, b9 of the error status BFM #29 is turned on.
» The data set in BFM #63 will be retained in the EEPROM.

3. Cautions regarding EEPROM writing
If data is set in BFM #0, #5, #10 to #17, #32 to #35, #50 to #54 or #60 to #63, the data will be written in the
EEPROM of FX3u-4DA.
Do not turn off the power immediately after writing values in these buffer memories.
The maximum number of EEPROM rewritable times is 10,000. Therefore, when creating a program, do not
frequently write data in the above buffer memories (BFM).
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5.4.22 BFM #80 to #3098: Table output function

G)d

Related BFM: -
BFM #80 (start/stop command of table output function) >8<
BFM #81 to #84 (output pattern setting of channels) £
BFM #85 to #88 (output execution cycle number of channels) ;;1'0:
BFM #89 (completion flag of table output function) g

BFM #90 (table output error code)
BFM #91 (table output error source number)
(

L

BFM #98 (data table head device number) 3
BFM #99 (data table transfer command) <
BFM #100 to #398, <+, #2800 to #3098 (data table in patterns) %
23

Table output function: Sets predetermined output patterns as data table, and outputs analog signals 2
according to the data table. I
— For a detailed description of the table output function, refer to Chapter 6. -
O
58
83
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;A
6. Table Output Function

This chapter describes the table output function of FX3uU-4DA

6.1 Outline of Table Output Function

1. Explanation of the function

This function sets predetermined output patterns as data table and outputs analog signals according to the
data table.

2. Outline of procedures for table output function

Refer to Section 6.2

Data table is prepared in the data registers
(D1000 to 7999) or the expansion registers (RO
to R32767).

Preparation of data table*

Refer to Section 6.3

Transfer of data table* —® The data table is transferred from the PLC main
unit to the relevant buffer memory of FX3u-4DA.

Refer to Section 6.4

Execution of output table —® Setting and execution

o Output patterns (BFM #81 to #84) of each
channel

e The numbers of table output execution cycle
number (BFM #85 to #88) of each channel

o Start/stop of table output function for each
channel command (BFM #80)

*

It is possible to write the data table directly in FX3U-4DA using a program (TO instruction, etc.).
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6.2 Preparation of data table 9
1. Outline of data table g
The data table to be prepared in the PLC consists of the following items. ’
(1) Number of patterns (1 to 10 patterns) B
(2) Each pattern e
(3) Number of points in each pattern (1 to 99 points) é(é(
(4) Condition after output at final point in each pattern S
(5) Points in each pattern =
(6) Data to be output at each point
(7) Output update time at each point
(8) Unit of output update time at each point, and point-to-point interpolation method C
-
2. Preparation of data table é(
Prepare the data table consisting of the following items in the data registers (D1000 to D7999) in the PLC g
main unit or the expansion registers (RO to R32767). S
It is convenient to prepare the data table on spreadsheet software and copy and paste the data to the device i
memory of GX Developer.
Setting item Device number in PLC assignment =
(1) Number of patterns (x) Device number specified in BFM #98 Cis
| (3) Number of points in pattern 1 (n) Device number+1 specified in BFM #98 =
& | (4) Condition after output at final point in pattern Device number+2 specified in BFM #98
rflg: (6) Output data Device number+3 specified in BFM #98 E
3 . . g .
- (5) Point 1 (7) Output update time Device number+4 specified in BFM #98 g
i i i =
(8) Unit of output update time at each point, | ;0\ mber+5 specified in BFM #98 Iy
and point-to-point interpolation method g
&
o
(6) Output data )
(5) Point n (7) Output update time .CJ;
(8) Unit of output update time at each point, =
and point-to-point interpolation method 3‘53
o
: 5
S (3) Number of points in pattern X (m) N
3| (4) Condition after output at final point in pattern ::5
—_ )
& (6) Output data 52
=]
> (5) Point 1 (7) Output update time H
(8) Unit of output update time at each point, -
and point-to-point interpolation method %
L
>
. 7
31038
(6) Output data I
. (7) Output update time .
(5) Point m i S— T
(8) Unit of output update time at each point, |Device specified in BFM #98 + total number g
and point-to-point interpolation method of data tables -1 =2
Z5
Oz
o
Note) The device number marked by *1 should not exceed D7999 or R32767. &>
For a detailed description of the data table items (1) to (8), refer to the following pages.
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3. Details of data table

(1) Number of patterns (number of data items: 1)
Store the number of patterns at the top of the data table (device specified in BFM #98).
Up to 10 patterns can be prepared. The setting range of the number of patterns is 1 to 10.
When the number of patterns is out of the setting range, table output error code K111 is stored in BFM
#90, the device number in which the number of patterns is specified is stored in BFM #91, and b8 in error
status BFM #29 is turned on.

(2) Pattern (number of data items: 5 to 299)
A pattern refers to a predetermined flow of output. The contents of a pattern are defined by a combination
of points.
Prepare pattern data following the number of patterns to form the data table.
Up to 10 patterns can be prepared.

(3) Number of points (number of data items: 1)
Store the number of points to be used in each pattern at the top of the pattern.
Up to 99 points can be provided. The setting range of number of points is 1 to 99.
When the number of points is out of the setting range, the error code is stored in the table output error
code BFM #90, the device number or the buffer memory that has developed the table output error is
stored in BFM #91, and b8 of the error status BFM #29 is turned on.

(4) Condition after output at final point in pattern (hnumber of data items: 1)
The condition after output at the final point in a pattern can be set to continue to output the output signal at
the final point or output the offset signal.
The setting is shown in the following table.

Set value Condition after output at final point
KO Continuing to output the output signal at the final point
K1 Outputting the offset signal

Other than above

Invalid*
values

* When a value out of the setting range is set, the error code is stored in the table output error code BFM #90,
the device number or the buffer memory that has developed the table output error is stored in BFM #91,
and b8 of the error status BFM #29 is turned on.

(5) Point (number of data items: 3)
Data output point. The data indicating a point consist of output data, output update time, output update
time unit and point-to-point interpolation method.
Each pattern can have up to 99 points.

(6) Output data (number of data items: 1)
Digital value corresponding to the analog signal to be output at the point
The setting range depends on the output mode and offset/gain setting.

(7) Output update time (number of data items: 1)
Output time to the next point. The output update time for the n-th point is the output time between the n-th
point and the (n+1)-th point.
When the pattern is repeated, the output update time at the final point is used as the output time between
the final point and the first point.
When the pattern is not repeated, the output update time for the final point is ignored.
The setting range is 1 to 32767. For the unit, refer to ltem (8).
When a value out of the setting range is set, the error code is stored in the table output error code BFM
#90, the device number or the buffer memory that has developed the table output error is stored in BFM
#91, and b8 of the error status BFM #29 is turned on.
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(8) Output update time unit and point-to-point interpolation method (number of data items: 1)
Set the unit of the output update time and the point-to-point interpolation method for each point.
The output update time unit and the point-to-point interpolation method for the n-th point are applied
between the n-th point and the (n+1)-th point.
When the pattern is repeated, the output update time unit and the point-to-point interpolation method are
applied between the final point and the first point.
When the pattern is not repeated, the output update time unit and the point-to-point interpolation method
for the final point are ignored.
A 4-digit hexadecimal number, HOOQO, is allocated as shown below.

Invalid*o——l_ | —E-Output updating time unit
Invalid* Point-to-point interpolation method

+ Setting of output update time unit

Set value Output update time unit
0 10 ms
1 100 ms
2 1s
3 1 min
Other than above -
Invalid
values

* Interpolation method
Data output between points are interpolated every 1 ms and automatically updated.

Set value Interpolation method

0 No interpolation (Output data is held to the next point.)

Linear interpolation (Data output between points are

L interpolated in the shape of a straight line.)

S-shaped interpolation (Data output between points are
2 interpolated in the shape of an S-shaped as shown
below.)

Other than above

Invalid*
values

* S-shaped interpolation

Output data
D/8
v A Point n+1
A
A / j/
D A
b2 By [Pointn
Y A A
A :
i » Time
d bl bl bl |-

CTiA | T4 | T4 | T4

T

* When a value out of the setting range is set, the error code is stored in the table output error code BFM #90,
the device number or the buffer memory that has developed the table output error is stored in BFM #91,
and b8 of the error status BFM #29 is turned on.
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FX3U-4DA (4-channel Analog Output)

6 Table Output Function

6.2 Preparation of data table

4. Example of data table

The following table shows an example of data table containing two patterns prepared in and after D5000.
Patterns 1 and 2 are in the output mode 1.

Data

. Set value Description
register
D5000 K2 Number of patterns 2 patterns
D5001 K3 3 Number of points in pattern 1 3 points
ol . " ) . Holding of value
D5002 KO 3 Setting of condition after output at final point in pattern 1 output at final point
D5003 K3000 3 Data to be output at point 1 in pattern 1 3V
D5004 K18 3 Output update time at point 1 in pattern 1 1800 ms
Output update time unit at point 1 in pattern 1 100 ms
D5005 H0021 Point-to-point interpolation method S-shaped interpolation
D5006 K8000 S Data to be output at point 2 in pattern 1 8V
D5007 K26 3 Output update time at point 2 in pattern 1 2600 ms
M . . . .
D5008 HO0011 Ou.tput updgtg time umtl at point 2 in pattern 1 190 ms .
Point-to-point interpolation method Linear interpolation
D5009 K5000 S Data to be output at point 3 in pattern 1 5V
D5010 K5 3 Output update time at point 3 in pattern 1 500 ms
w
Output update time unit at point 3 in pattern 1 100 ms
D5011 HO011 Point-to-point interpolation method Linear interpolation
D5012 K4 3 Number of points in pattern 2 4 points
D5013 K1 E Setting of condition after output at final point in pattern 2 Output of offset value
D5014 K2000 i 3 Data to be output at point 1 in pattern 2 2V
D5015 K6 3 Output update time at point 1 in pattern 2 6s
Output update time unit at point 1 in pattern 2 1s
D5016 H0022 Point-to-point interpolation method S-shaped interpolation
D5017 K10000 S Data to be output at point 2 in pattern 2 10V
D5018 K15 3 Output update time at point 2 in pattern 2 15s
N
Output update time unit at point 2 in pattern 2 1s
D5019 H0002 Point-to-point interpolation method No interpolation
D5020 K500 S Data to be output at point 3 in pattern 2 0.5V
D5021 K45 3 Output update time at point 3 in pattern 2 4500 ms
w
Output update time unit at point 3 in pattern 2 100 ms
D5022 H0021 Point-to-point interpolation method S-shaped interpolation
D5023 K4000 3 Data to be output at point 4 in pattern 2 4V
D5024 K9 3 Output update time at point 4 in pattern 2 9s
h . . . .
D5025 HO0012 Output update time unit at point 4 in pattern 2 1s

Point-to-point interpolation method

Linear interpolation
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5. Example of pattern output o)
Data can be output in a predetermined pattern as shown below. (Example of pattern 1 in output mode 1 §
shown on the previous page) 2
2
When the pattern
is repeated B
(BFM #85 to #88 o
are set to 0 or 2 or Paln)
Output higher.) Sh¥
value 5 $5
Point 2 ©
8V .
Linear
interpolation C
S-shaped
interpolation 3
<
=
5V - :.(C:
Point 1 Point 3 S
3V
=
x
=
E
o
w~ >
< P > Time
Output update Output update Output update
time at point 1 time at point 2 time at point 3 E
(1800 ms) (2600 ms) (500 ms)
.
<
6. Caution when preparing the data table ;cz:
» Prepare the data table in continuous data registers in the PLC main unit or continuous expansion registers. )é
(Prepare data without spaces between patterns or points.)
If data has spaces, the data cannot be transferred normally to the buffer memory in FX3U-4DA. F
— For a detailed description of data table errors, refer to Section 6.5. o
¢
N
>
2
&5
o
-
>
¢
N
b
=2
+>T
8=
-
>
¢
N
P
. 7
50
e
T
=
=2
==
OF
g:
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6.3 Procedures for transferring data table to buffer memory

The data table prepared in the data registers (D1000 to D7999) in the PLC or the expansion registers (RO to
R32767) are transferred to the buffer memory in FX3U-4DA.
The transfer procedures are shown below.

1. Specify the head device number of the data table to be transferred. (BFM #98, initial value:
K1000)
Specify the head device number of the data table in BFM #98.
The setting range is K1000 to K7994 for the data registers (D1000 to D7999) (because at least six points are
occupied) or KO to K32762 for the expansion registers (RO to R32767) (because at least six points are
occupied).

Example) When the data table is set starting from D1000, set K1000 in BFM #98.

When a value out of the setting range is set, the error code K21 is stored in the table output error code BFM
#90, the number of the buffer memory, K98, that has developed the table output error is stored in BFM #91,
and b8 of the error status BFM #29 is turned on.

2. Start transferring the data table. (BFM #99, initial value: H0000)
Transfer the data table from the PLC to the FX3U-4DA using the data table transfer command (BFM #99).

HOOOO
Invalid*o——l_ —|_ T —E-Data table transfer command

Invalid* Register type

» Data table transfer command

Set value Transfer command

0 No processing

1 Execution of transfer of data table

Other than above

Invalid*
values

* Register type

Set value Register type

Transfer of data table from data registers
(D1000 to 7999)

Transfer of data table from expansion registers
(RO to 32767)

0

1

Other than above

Invalid*
values

* When a value out of the setting range is set, the error code is stored in the table output error code BFM #90,
the number of the buffer memory, K99, that has developed the table output error is stored in BFM #91, and
b8 of the error status BFM #29 is turned on.

Example) When K1000 is written in the head device number of data table (BFM #98) and HO001 is written
in the data table transfer command (BFM #99), the data table will be transferred from the data
register D1000.
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6.3 Procedures for transferring data table to buffer memory

3. Buffer memory contents in FX3U-4DA after transfer o)
The transferred data table is stored in the following buffer memory areas. §
5l
il Description &
number
#100 g Number of points B
#101 c:b" Condition after output at final point in pattern o3
#102 2 Output data § §
— s - A>
#103 Point 1 Output update time o
Unit of output update time at each point, and point-to-
#104 L .
point interpolation method C
-
x
. g
=
#396 Output data o
- | >
i o
#397 Point 99 Output update time =
Unit of output update time at each point, and point-to-
#398 L .
point interpolation method
#399 Not used =
N
o
>
#2800 Number of points E
#2801 Condition after output at final point in pattern .
#2802 Output data &
= | _ E
#2803 Point 1 Ou.tput update time . . . )';;
#0804 - Urpt Qf output .update time at each point, and point-to- <]
8 point interpolation method
[0
: F
S z
: ¢
#3096 Output data %
—_— - LT
#3097 Point 99 Output update time g_,
Unit of output update time at each point, and point-to-
#3098 L .
point interpolation method G
-
x
¢
N
>
2
+T
8=
-
>
e
N
>
9
&3
el
e
=
=2
Je
o8
g:
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6.3 Procedures for transferring data table to buffer memory

4. Example of transfer of data table
The data table below shows the writing of K5000 to BFM#98 and H0001 to BFM#99. Data starting from
D5000 is transferred to the buffer memory in the FX3u-4DA.

PLC main unit
Data register Set value
D5000 K2
D5001 K3
D5002 KO
D5003 K3000
D5004 K18
D5005 H0021
D5006 K8000
D5007 K26
D5008 H0011
D5009 K5000
D5010 K5
D5011 H0011
D5012 K4
D5013 K1
D5014 K2000
D5015 K6
D5016 H0022
D5017 K10000
D5018 K15
D5019 H0002
D5020 K500
D5021 K45
D5022 H0021
D5023 K4000
D5024 K9
D5025 H0012

Transfer to buffer
memory

q

FX3uU-4DA

BFM Source data

number VRO register
#100 K3 D5001
#101 KO D5002
#102 K3000 D5003
#103 K18 D5004
#104 H0021 D5005
#105 K8000 D5006
#106 K26 D5007
#107 H0011 D5008
#108 K5000 D5009
#109 K5 D5010
#110 HO0011 D5011
#400 K4 D5012
#401 K1 D5013
#402 K2000 D5014
#403 K6 D5015
#404 H0022 D5016
#405 K10000 D5017
#406 K15 D5018
#407 H0002 D5019
#408 K500 D5020
#409 K45 D5021
#410 H0021 D5022
#411 K4000 D5023
#412 K9 D5024
#413 H0012 D5025
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5. Cautions regarding data table transfer

Transfer time = (Scan time) x [

While the table output function is executed, it is impossible to start transferring the data table.
The number of patterns is not transferred to the buffer memory in FX3U-4DA.

The transferred data table is stored in the buffer memory in FX3U-4DA. The data table stored in FX3U-4DA
will be erased when power is turned off. Therefore, it is necessary to transfer the data table after rebooting
the power.

At completion of transfer, BFM #99 will automatically change to H0000. Also when transfer is stopped due
to an error, BFM #99 will automatically change to HO000. When BFM #99 changes to HO000, check the
error flag.

— For a detailed description of errors related to table output, refer to Subsection 6.5.

If an error occurs during transfer of the data table, the data up to the error is transferred. Subsequent data
is not transferred.

It is possible to write the data table directly in the buffer memory without using the data table transfer
command (BFM #99).

In this case, the correctness of the data table is not evaluated until the table is output by the table output
start/stop function (BFM #80).

If a data table with incorrect data is output, the data up to the point where incorrect data occurs is output.
At the point where incorrect data occurs, an error is registered and only the data output just before the
occurrence of the error is held.

Execute the data table transfer command (BFM #99) as a pulse execution type instruction.
During transfer of the data table, the scan time increases by up to about 10 ms.
The standard data table transfer time is obtained by the following formula.

Number of
data table items

64

] x (number of FX3u-4DA units connected to main unit)

* Fractions omitted
Example)
¢ Scan time: 50 ms (including increase in scan time caused by data table transfer)
¢ Number of data table items to be transferred: 2991 items (when the number of patterns is 10
and the number of points in each pattern is 99)
¢ Number of units connected to FX3u-4DA: 8 units

2991

Transfer time = (50 ms) x
64

] x (8 units)

= 18800 ms
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6.4

Procedures for executing table output function

After setting the output patterns for the channels (BFM #81 to #84) and the number outputs for the
channels (BFM #85 to #88), turn on the table output function start/stop command (BFM #80) to
execute the table output function.

. Set the output patterns for the channels. (BFM #81 to #84, initial value: K1)

Set the output patterns for the channels in BFM #81 to #84.

The output pattern can be changed in the middle of outputting the table.

Setting range for BFM #81 to #84: 1 to 10

When a value out of the setting range is set, the error code K31 is stored in the table output error code BFM
#90, the number of the buffer memory (K81 to K84) that has developed the table output error is stored in BFM
#91, and b8 of the error status BFM #29 is turned on.

. Set the number of table outputs for the channels. (BFM #85 to #88, initial value: K0)

Set the number of table outputs for the channels in BFM #85 to #88.

The number of outputs can be changed even during outputting the table.

Setting range for BFM #85 to #88: 0 to 32767

When 0 is set, output of the table will be repeated until the table output is stopped by BFM #80.

When a value out of the setting range is set, the error code K32 is stored in the table output error code BFM
#90, the number of the buffer memory (K85 to K88) that has developed the table output error is stored in BFM
#91, and b8 of the error status BFM #29 is turned on.

. Table output start/stop (BFM #80, initial value: H0000)

Table output is started and stopped by setting BFM #80 as shown below.

Set value Description

0 The table output function of each channel is stopped.

The table output function of each channel is started.
1 After output of the final point in the last cycle, 0 will be
automatically written.

Other than above

Invalid*
values

* When a value out of the setting range is set, the error code K33 is stored in the table output error code BFM
#90, the number of the buffer memory (K80) that has developed the table output error is stored in BFM #91,
and b8 of the error status BFM #29 is turned on.
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4. Cautions regarding table output o)
3
* When BFM #99 (data table transfer command) is not HO000, the table output function cannot be started. 3
* When an error occurs during transfer of data table, start the table output after setting the correct data table. g
* While the table output completion flag BFM #89 is ON, output of a new table cannot be started. ?
» The table output function is valid only while the PLC is in RUN mode. B
* While even a single channel is outputting data table (BFM #80 is not H0000), it is prohibited to change xX
BFM #0, #5, #9 to #17, #19, #20, #32 to #35, #38, #41 to 48, #50 to #54 and #60 to #63. Sh¥
&>
» The pattern can be changed during output as shown below. (The change is invalid while the table output &°
completion flag BFM #89 is ON.)

Output A C
value Pattern 5 o
] \/‘/. E
R " S
Pattern 1 ","_ ) _»\-‘_ « ;:6
H P
i -« 2

! The data output in pattern 1 is

: ; ignored, and data is output at

point 1 in output pattern 5.
5
=
E
o
>
4 >
I I Time
Table output start Change from output pattern

5. Check the table output completion flag. (BFM #89, initial value: H0000)
The value in BFM #89 indicates whether the table output from each channel has been completed.
After data is output at the final point in the last cycle of a pattern, the table output completion flag is turned on.

When the table output (BFM#80) is set to be stopped, the table output completion flag is turned off.

ch4o——|_ —|_ —|_ —Eoch1

1 to output pattern 5

M davvarnexd M1

HOOOO

1d-@vy-nexd

av-

o
ch3 ch2 G
-
&S
Value for each Table output completion flag T
channel =
0 Table output uncompleted jéé
e
1 Table output completed H
.
¢
N
>
o
50
e
3
=
=2
I
58
@:
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6.5 Details of table output error

6.5

Details of table output error

When an error related to the table output function occurs, the error code is stored in BFM #90, and the device
number or the buffer memory that has developed the error is stored in BFM #91.

1. Error code table and details of error source numbers

Error code Details of error Table output error source number
(BFM #90) (BFM #91)

The number of patterns in the data table that is held in|Device number where the number of
K111 the PLC does not meet the following requirement. patterns is specified (same as the head

1 < Number of patterns < 10 device number in the data table)

The number of points in the data table that is held in the .

. ) Device number where the number of

K121 PLC does not meet the following requirement. atterns is specified

1 < Number of patterns < 99 P P

The number of points in the data table Fhat is hgld in the Number of BEM where the number of
K122 buffer memory does not meet the following requirement. oints is specified

1 < Number of points < 99 P P

"The condition after output at final point in pattern"|Device number where "the condition after
K131 specified in the data table that is held in the PLC is not 0|the final point output point in pattern" is

or1. specified

"The condition after output at final point in pattern” " "
K132  |specified in the data table that is held in the buffer| \umPer of BFM where "the condition after

. output point in the pattern” is specified
memory is not 0 or 1.
The output update time in the data table that is held in the .
. . Device number where the output update

K151 PLC does not meet the following requirement. time is specified

1 < Output update time < 32767 P

The output update time in the data table.that is hgld in the Number of BFM where the output update
K152 buffer memory does not meet the following requirement. time is specified

1 < Output update time < 32767 P
K161 The output update time unit in the data table that is held | Device number where the output update

inthe PLCisnot 0, 1, 2 or 3. time unit is specified

The output update time unit in the data table that is held | Number of BFM where the output update
K162 . . . - .

in the buffer memory is not 0, 1, 2 or 3. time unit is specified
K171 The interpolation method in the data table that is held in|Device number where the interpolation

the PLC isnot 0, 1 or 2. method is specified

The interpolation method in the data table that is held in|Number of BFM where the interpolation
K172 . . i

the buffer memory is not 0, 1 or 2. method is specified

The head device number BFM #98 in the data table to be
K21 . . K98

transferred is out of the setting range.
K22 The value indicated by b0 to b3 of the transfer command K99

BFM #99 is not 0 or 1.
K23 The value indicated by b4 to b7 of the source register K99

type in BFM #99 is not 0 or 1.

Any of the output patterns BFM #81 to #84 does not meet
K31 the following requirement. One of K81 to K84

1 < Output pattern <10

The number of table outputs in BFM #85 to #88 does not
K32 meet the following requirement. One of K85 to K88

0 < Number of repetitions of output < 32767
K33 The bit corresponding to each channel in the table output K80

start/stop command in BFM #80 is not 0 or 1.
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2. Cautions regarding table output errors

Errors in data table

When the data table in the PLC contains an error, the error can be detected during transfer of the data to
the buffer memory in FX3U-4DA. In this case, the error code (BFM #90) is K11, and the device number is
written as the error source (BFM #91).

If an error is caused in the data table by directly rewriting the data in BFM after the data table is transferred,
the error can be detected when the table is output using incorrect data. In this case, the error code (BFM
#90) is K102, and the BFM number is written as the error source (BFM #91).

Error during transfer of the data table

While transferring of the data table, an error (error codes K31 to K33) does not occur even when the BFM
#80 (table output function start/stop) is set to a value out of the setting range. An error occurs after the
completion of the transfer of the data table.

Error during output of the table

Even if the output value is scaled over during output of the table, the output of the table will not be stopped.
However, while the output value is scaled over, b10 (scale over) of the error status BFM #29 stays on.
When an error (error codes

K122 to K172, K31 to K33) occurs during output of the table, the output of the table is cancelled and the
analog output value just before the occurrence of the error is retained.

Table output errors (BFM #90) and table output error source numbers (BFM #91) are not retained. They
will be cleared when the next data table transfer command is given or the table output start function is
executed.
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6.6 Examples uses of table output function

[Uses of table output function]
 Inverter frequency setting, servo speed control, etc.

1. Inverter frequency setting
The output frequency can be controlled by inputting analog signals (e.g. voltage from 0 to 10 V and current
from 4 to 20 mA\) to inverter frequency setting signals.
The analog signals and output signals have the following proportional relationship.

Output
frequency

(Hz) 4
60

AT

30 (e

0 : >
5 10V
Analog signal

To control the frequency as shown below, where control the analog signal is proportional to the frequency use
the table output function.

Output
frequency
(Hz)
A
60
30
0 >
Time
Example of table output
Output
voltage (V)
A Point 2 Point 3
10
No interpolation
S-shaped S-shaped
interpolation interpolation
5
Point 4
0 Point 1 .
¢ > | ¢ >e '| Time
Output update Output update Output update

time at point 1 time at point 2 time at point 3
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7.

Changing Output Characteristic

For FX3U-4DA, the standard output characteristics are provided for each output mode (BFM #0)at the time of

factory shipment.
Changing the offset data (BFM #10 to #13) and gain data (BFM #14 to #17) can change the output
characteristics of each channel. This chapter describes how to change the output characteristics.

Procedure for Changing Output Characteristics

Cancel the setting change prohibition mode.

If setting change is prohibited, write K3030 in BFM #19. The setting change prohibition mode will
be canceled.

Determine the output mode (BFM #0).

Determine the output mode (BFM #0) optimum for the selected channels and the voltage/current
specifications.

Set value (HEX) Output mode Analog output range Digital input range
0 Voltage output mode -10V to +10V -32000 to +32000

Voltage output analog value mV

L specification mode

The characteristic cannot be changed.

2 Current output mode OmA to 20mA 0 to 32000

3 Current output mode 4mA to 20mA 0 to 32000

4 sC:er:;?f?(zat(i)(;Jr:p;to daenalog value pA The characteristic cannot be changed.
5t0E Setting not allowed - -

F Channel not used - -

Example: Enter "HFF00" in BFM to set output mode 0 for channels 1 and 2 and prevent use chan-
nels 3 and 4

Cautions regarding data setting

« Ifavalue "1" or "4" is set for a channel, the output characteristics of the channel cannot be changed.

+ Set the optimum output mode for the analog signal to be output.
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Determine the output characteristics to be changed.

Example: Change to output voltage of 1 to 5 V with digital values 0 to 32000

Output mode: 0

Output characteristics provided at the time Output characteristics newly provided

of factory shipment

Voltage output value Voltage output value
+10.2V
+10V 5V
Digital v Digital
-32000 0 valle | 4 i
+32000 0 32000
-10Vv
-10.2v

Determine the offset data.

Determine the analog output value for the digital output value of 0.
Set the analog output value in mV for the voltage output mode, and the analog output value in pA
for the current output mode.

Example: To set the offset value of 1 V, set 1000 mV.
— For a detailed description of the offset data, refer to Subsection 5.4.6.

Determine the gain data.

Determine the analog output value for the digital output value of 16000.
Set the analog output value in mV for the voltage output mode, and the analog output value in pA

for the current output mode.

Example: To set the gain value of 3 V, set 3000 mV.
(5-1)+2+1 = 3V (3000 mV)
— For a detailed description of the gain data, refer to Subsection 5.4.6.
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FX3U-4DA (4-channel Analog Output) 7.1 Procedure for Changing Output Characteristics
(@)
Create a sequence program. %
o
To change the output characteristics, write the offset data (BFM #10 to #13) and the gain data g
(BFM #14 to #17) in the sequence program, and then turn on the corresponding bit of BFM #9 for @
the corresponding channel. B
Example: Program for changing the output characteristics of channels 1 and 2: )
X000 . . 5
" FNC 12 Cancellation of setting change o
' MOV [E K3030 | UO\G19 prohibition mode
FNC 12 Output mode specification for
MoV B/ HFFO0 | UO\GO channels 1 to 4 C_n
x
&
SET MO 4':;
2
MO &
—T! @ K50 el
TO
— EI\NA%\}% K1000 |UO\G10| K2 Setting of offset data (channels 1 and 2) %
S
EI\N/ICC;)\1/6E K3000 | UO\G14 | K2 Setting of gain data (channels 1 and 2) >
EA’\(I)C\;/}; HO0003 | UO\G9 Offset/gain setting value write command
KA’\(I)C\:/}; KO Uo\G19 Setting change prohibition

M davvarnexd M1

Transfer the sequence program to change the output characteristics.

Transfer the sequence program, and start the PLC. >§
After the PLC is started and the output characteristic write command (X000) is turned on, the offset . )g:
data and gain data will be written. i

G)d

Since the offset data and gain data are stored in the EEPROM incorporated in FX3U-4DA, it is pos-
sible to delete the pre-written sequence program.

Check the analog output signals

MLd-Qvy-NEXd

dav-

Check that the output analog signals correspond to the set output data.
— If analog signals are not correctly output, refer to Chapter 9 "Troubleshooting."”
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8. Examples of Practical Programs

8.1 Example of Program for Analog Output Operation (Regular Operation)

When you want to use the initial output characteristics but do not need to use the status information, you can
operate the PLC with a simple program as shown below.

1. Conditions
The sequence program described in this section is under the following conditions.

1) System configuration
FX3uU-4DA (unit No.0) should be connected to the FX3u Series PLC.

2) Output mode
Channels 1 and 2 should be set to mode 0 (voltage output, -10 V to +10 V).
Channel 3 should be set to mode 3 (current output, 4 mA to 20 mA).
Channel 4 should be set to mode 2 (current output, 0 mA to 20 mA).

Initial pulse Transfer H2300 to BFM #0 (output modes of
M8002 channels 1 to 4)
FNC 12 '
—t MOV H2300 | UO\GO ch1 and ch2: Voltage output (-10 to +10 V),
E output mode 0
RUN monitor ch3: Current output (4 mA to 20 mA), output
M8000 h4 gode3t tput (0 mA to 20 mA), output
X K50 ch4: Current output (0 mA to 20 mA), outpu
' @ mode 2
Data to be output to channel 1 is written in DO. Store the data to be output to channels 1 to 4
Data to be output to channel 2 is written in D1. in DO to D3 in the following ranges.
Data to be output to channel 3 is written in D2. D0 and D1: -32000 to +32000
Data to be output to channel 4 is written in D3. D2 and D3: 0 to 32000
0 ENC 15 DO->BFM #1 (output to channel 1)
— 1 smov DO Uo\G1 K4 D1—BFM #2 (output to channel 2)
D2—BFM #3 (output to channel 3)

D3—BFM #4 (output to channel 4)

* After setting the output mode, set the data writing time (waiting time) to 5 seconds or more for each
setting. The specified output mode will be retained even if power failure occurs. After the output mode
is specified, if the same output mode is used, it is not necessary to set the output mode and the waiting
time (TO K50).
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FX3U-4DA (4-channel Analog Output)

8 Examples of Practical Programs
8.2 Example of Program using Useful Functions

8.2

Example of Program using Useful Functions

This section describes a practical program that uses the disconnection detection function (BFM #28), upper/
lower limit function (BFM #38 to #48), corrective function by load resistance (BFM #50 to #54) and status
automatic transfer function (BFM #60 to #63) of FX3U-4DA.

. Conditions

The sequence program described in this section is created under the following conditions.

1) System configuration

FX3U-4DA (unit No.0) should be connected to the FX3u Series PLC.

2) Output mode

Channels 1 and 2 should be set to mode 0 (voltage output, -10 V to +10 V).
Channels 3 and 4 should be set to mode 2 (current output, 0 mA to 20 mA).

3) Convenient functions

The disconnection detection function, upper/lower limit function, corrective function by load resistance
and status automatic transfer function are used.

4) Device assignment

Device Description
X000 Clearance of upper/lower limit function status data
X001 Clearance of error status data
X002 Clearance of disconnection detection status data
Input D10 Data to be output from channel 1

D11 Data to be output from channel 2
D12 Data to be output from channel 3
D13 Data to be output from channel 4
Y000 Output of channel-1 lower limit error data
Y001 Output of channel-1 upper limit error data
Y002 Output of channel-2 lower limit error data
Y003 Output of channel-2 upper limit error data
Y004 Output of channel-3 lower limit error data
Y005 Output of channel-3 upper limit error data
Y006 Output of channel-4 lower limit error data

Output Y007 Output of channel-4 upper limit error data
Y010 Output of disconnection detection signal
YO11 Output of error detection signal
D200 Data register at destination of automatic transfer of error status
D201 Data. register at destination of automatic transfer of upper/lower limit

function error status
D202 Data register at destination of automatic transfer of disconnection detection
error status
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FX3U-4DA (4-channel Analog Output) 8.2 Example of Program using Useful Functions
2. Example of sequence program
Initial pulse
M8002
i} FNC12 | 15000 | UO\GO |  Output modes of channels 1 to 4 will be specified ™
RUN monitor MoV @
M8000 "
1o FNC 12
—1 H1122 | UO\G38 Upper/lower limit function settin
MoV B pp 9
FNC 16 | 3000 | UO\G41 | K2 Setting of lower limit values for channels 1 and 2
FMOVE]
FNC 16 | kga00 |UO\G4A3 | K2 Setting of lower limit values for channels 3 and 4
FMOVE]
FNC 16 Setting of limit values for channels 1 and 2
K28800 [ UO\G45 K2 etting of upper limi
FMOVER)
FNC 16 Setting of limit values for channels 3 and 4
K25600 [ UO\G47 K2 etting of upper limi
FMOVIR
ll\:/ll\(l)C\:/1|g= HO0011 | UO\G50 Corrective function setting by load resistance ™
FNC 16 K5000 | UO\G51 K2 Setting of load resistance values for channels 1 and 2 ™
FMOVE]
ENC 12 Status automatic transfer function setting *1
MOV HO0007 | UO\G60 (The initial setting of destination data registers is used,
P and the sequence program for this function is omitted.)
X000
—1 FNC12 | 10003 | UO\G40 Clearance of upper/lower limit function status data
MoV I d
X001
FNC 12
—l KO Uo\G29 Clearance of error status data
MoV .
X002
— FNC 12 KO uo\G28 Clearance of disconnection detection status data
. MoV [
RUN monitor
M8000 FNC 15
— BMOV D10 Uo\G1 K4 Transfer of data that will be output from channels 1 to 4
FNC 12 Output of upper/lower limit error status of channels to
MOV D201 | k2Y000 Y000 to Y007
D20,2'2 Disconnection detected in channels 3 and 4
! Y010 Output to Y010
D202.3
—
D200.0
— Y011 Error detected Output to Y011
*1. The output mode setting, setting of corrective function by load characteristics and status automatic

*2.

transfer function setting are retained in the EEPROM of FX3U-4DA. For this reason, even if the
sequence program is deleted, the previously set functions will still be valid.

After setting the output mode, set the data writing time (waiting time) to 5 seconds or more for each
setting. After the output mode is specified, and the same output mode is used, it is not necessary to
set the output mode and the waiting time (TO K50).

D-58



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 8 Examples of Practical Programs

FX3U-4DA (4-channel Analog Output) 8.3 Example of Program for Table Output Operation (Pattern Output Operation)
A
8.3 Example of Program for Table Output Operation (Pattern Output g
Operation) 3
g
This section describes a practical program that uses the table output function. @
1. Conditions B
The sequence program described in this section is under the following conditions. xX
1) System configuration §c§
FX3uU-4DA (unit No.0) should be connected to the FX3u Series PLC. &°
2) Output mode

Channel 1 should be set to mode 0 (voltage output, -10 V to +10 V). C

Channel 3 should be set to mode 2 (current output, 0 mA to 20 mA).
Channels 2 and 4 are out of use. g
3) Convenient function 'cg
The table output function is used. g
4) Device assignment °

Device Description
X000 Start of table output function for channels 1 and 3 g
X001 Stop of table output function CJS
X002 Restart of table output function for channel 3 =
Input D10 Data to be output from channel 1
D11 Data to be output from channel 2 E
D12 Data to be output from channel 3 o
D13 Data to be output from channel 4 §
D5000 or more |Data table * =
Y000 Completion of output of table from channel 1 §
Y001 Table output error F
MO Data table transfer complete
Output i 3
M1 During output of table from channel 3 (2
D100 Data table transfer command ‘:5?
D101 Table output completion flag :iU>"_°,
o

* It is necessary to separately create the data table. G

— For a detailed description of creation of the data table, refer to Section 6.2.

-
x
2. Example of sequence program =
5
Initial pulse §§
M8002

f Eﬂr\é)c\:/% HF2F0 | UO\GO Specification of output modes of channels 1 to 4™ H
RUN monitor g
M8000 " <
&3

Continued o
*1. The output mode setting is retained in the EEPROM of the FX3U-4DA. For this reason, even if the %
sequence program is deleted, the previously set functions will still be valid. ?g
*2. After setting the output mode, set the data writing time (waiting time) to 5 seconds or more for each §§»
setting. After the output mode is specified, and the same output mode is used, it is not necessary to &=

set the output mode and the waiting time (TO K50).
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8.3 Example of Program for Table Output Operation (Pattern Output Operation)

TO
FNC 12
- K1 | U0\G81
Mov B
FNC 12
K2 |u0\Gs3
MoV g
FNC 12
K5 |U0\G85
MoV g
FNC 12
Ko |uoGs7?
MoV &
FNC 12
K5000 | UO\G98
Mov B
FNC 12
MoV HO001 | U0\G99
FNC 79
from | KO | K99 | D100 | K
D100.0
- SET | MO
X000
FNC 12
: HO100 | UO\G80
" MoV &
SET | M1
X000 M1
FNC 12
R I HO101 | UO\G80
MoV g
X001 M1
FNC 12
™ I HO000 | UO\G80
MoV g
RST | M1
X002 M1
FNC 12
: oy HO100 | UO\G80
" Mov B
SET | M1
M FNC 79
—i———— T2V Ko | Ke9 |D101| K2
D101.0
S Y000
|| FNC 228
NC228 | ko D102

Channel-1 output pattern

Channel-3 output pattern

Number of repetitions of output of table
from channel 1

Number of repetitions of output of table
from channel 3

Number of head device in data table

Data table transfer command ~

Readout of data table transfer command

Turning-on of MO At the completion of transfer
of data table

Start table output function (channel 3)

Turning-on of M1 when table is output from
channel 3

Start table output function (channel 1)

Stop table output function

Turning-off of M1 when output of table from
channel 3 is stopped

Restart of table output function (channel 3)

Turning-on of M1 when table is output from
channel 3

Readout table output completion flag and table
output error

Completion of table output from channel 1
Output to Y000

Output to YO01 when table output error occurs

* Execute the data table transfer command as a pulse execution type instruction.
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FX3U-4DA (4-channel Analog Output) 8.4 Program to Initialize FX3U-4DA (Factory Defaulf)
8.4 Program to Initialize FX3u-4DA (Factory Default) g
3
o
To initialize FX3U-4DA, execute the following program. %
This will return the output mode (BFM #0), the offset data (BFM #10 to #13) and the gain data (BFM #14 to -
#17) will be to the factory default status state. B
1. Conditions =T
The sequence program described in this section is under the following conditions. éog(
5¢
1) System configuration ‘ﬁg
FX3uU-4DA (unit No.0) should be connected to the FX3u Series PLC. °
2) Device assignment C
Device Description
-
X000 4AD initialization command §
I
P
2. Example of sequence program g
o
e
4DA initialization command
X000 . s
L FNC 12 KA1 U0O\G20 The 4DA will be initialized.
' Mov [l (BFM #0 to #3098 will be cleared.)

Vay-nexd

3. Cautions regarding initializing

 During initialization, output is stopped, and HO000 is automatically written in the output status (BFM #6).
At the completion of initialization, the output status (BFM #6) will automatically change to H1111, and the
output will be restarted.

It takes approximately 5 seconds to complete initialization. Do not set (write) data in the buffer memory
during the period.

« Priority is given to the setting of the change prohibition mode (BFM #19).
» Once initialization is completed, the value in BFM #20 will automatically change to "KO".
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9. Troubleshooting

This chapter describes the troubleshooting methods and error codes.
If the D/A conversion data is not output, or if the proper digital value is not output, check the following items:

* Wiring
* Program
» Error status

9.1 PLC Version Number Check
» Any versions (from Ver.2.20 (initial version) to the latest version) of the FX3u Series are compatible.
» Check the version number of FX3UcC Series. The version number should be 1.30 or later.
— For a detailed description of the version number check method, refer to Section 1.3.
9.2  Wiring Check
Check the wiring as follows:
. Power
FX3u-4DA needs driving power. Verify that the power supply line is properly connected. Also check that the
24 V indicator lamp of FX3u-4DA is on.
. Analog output line
Use the 2-core twisted shielded cable for the analog output line. In addition, be sure to separate the analog
output line from the other motive power lines or inductive lines.
— For a detailed description of wiring, refer to Chapter 3.
9.3 Program Check

Check the program as follows:

. Check the output mode and output data.

Check that data has been set correctly in BFM #0 to #4.

. Check the settings.

Check that the offset data (BFM #10 to #13), gain data (BFM #14 to #17), upper/lower limit function setting
(BFM #38) and table output function start/stop setting (BFM #80) are correct.
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9.4

Error Status Check

When an error occurs in FX3U-4DA, the bit appropriate to the error is turned on in the error status (BFM #29).
Take measures, referring to the following table.

Bit No. Items
b0 Error detection
b1 O/G error
b2 Power supply error
b3 Hardware error
b4 -
b5 Error in setting of function for setting output upon PLC stop
b6 Upper/lower limit function setting error
b7 Erro.r in corrective function setting by load resistance
(Valid only in voltage output mode)
b8 Table output function setting error
b9 Status automatic transfer setting error
b10 Over-scale
b11 Disconnection detection (Valid only in current output mode)
b12 Setting data change prohibited
b13 to b15 -

. Error detection (b0)

1) Description of error
If any of b1 is turned on, this bit (b11) will turn on.

. OIG error (b1)

1) Description of error
The bit is turned on when the offset or gain data (BFM #10 to #17) in the EEPROM has a setting error.

2) Remedy
Check the output mode (BFM #0) and the offset and gain data (BFM #10 to #17).

. Power supply error (b2)

1) Description of error
24 V power is not correctly supplied.

2) Remedy
Check the wiring condition or the supply voltage.

. Hardware error (b3)

1) Description of error
FX3u-4DA may be defective.

2) Remedy
Please contact the nearest Mitsubishi Electric distributor office.

. Error when setting the function for output upon PLC stop (b5)

1) Description of error
The bit will turn on when the functions setting value for setting output upon PLC stop is not correctly set.

2) Remedy
Check the output mode (BFM #0) and the setting value of output data upon PLC stop (BFM #32 to #35).
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9.5

6. Upper/lower limit function value setting error (b6)

1) Description of error
The bit will turn on when the setting value of the upper/lower limit function is not correctly set.

2) Remedy
Check the output mode (BFM #0) and the lower limit (BFM #41 to 44) and upper limit (BFM #45 to #48)
settings value of the upper/lower limit function.

7. Error in corrective function setting by load resistance (b7)

1) Description of error
The bit will turn on when the setting value of the corrective function by load resistance is not correctly set.

2) Remedy
Check the output mode (BFM #0) and the load resistance values (BFM #51 to #54) for the channels.

8. Table output function setting error (b8)

1) Description of error
The bit will turn on when the setting value of the table output function is not correctly set.

2) Remedy
Check the output mode (BFM #0) and the setting value of the table output function.

9. Status automatic transfer setting error (b9)

1) Description of error
The bit will turn on when the setting value of the status automatic transfer function is not correctly set.

2) Remedy
Check the setting values in the automatic transfer destination data register specification field (BFM #61 to

#63).
10. Over-scale (b10)

1) Description of error
This bit will turn on when analog output is out of the specified range.

2) Remedy
Check the output mode (BFM #0) setting value and the values in the output data (BFM #1 to #4).
11. Disconnection detection (b11)

1) Description of error
The bit is turned on when a cable is disconnected.

2) Remedy
Check that no cables are disconnected or have contact failure.
12. Setting data change prohibited (b12)

1) Description of error
The bit will turn on while the setting change is prohibited.

2) Remedy
To change any setting, set BFM #19 to K3030.

FX3u-4DA Initialization and Test Program

If the above-mentioned remedies cannot solve the problem, initialize FX3u-4DA and then check the
conditions of the FX3u-4DA using the test program.

— For a detailed description of FX3u-4DA initialization program, refer to Subsection 8.4.

— For a detailed description of the test program, refer to Chapter 4.
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Foreword g°
This manual describes the specifications, wiring, and operation method for the FX3u-4DA-ADP special I
adapter (4-channel analog output) and should be read and understood before attempting to install or use the o
unit. =
Store this manual in a safe place so that you can take it out and read it whenever necessary. Always forward '2‘%
it to the end user. gg».
@:

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent
licenses. Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property
rights which may occur as a result of using the contents noted in this manual.

© 2005 MITSUBISHI ELECTRIC CORPORATION
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|
1. Outline

This chapter outlines the FX3u-4DA-ADP (referred to as 4DA-ADP).

1.1 Outline of Functions

The FX3u-4DA-ADP is an analog special adapter. Which is connectable with the FX3u and FX3uc Series PLC
to output the voltage/current data for up to 4 channels.

1) Up to 4 units of 4DA-ADP can be connected to the PLC.
(Including other analog special adapters).

2) Either "voltage output" or "current output” can be specified for each channel.

3) The D/A conversion results will be automatically output as the values to the special data register of the
FX3U/FX3uc Series PLC.

Point and section to be
(]

4 adapters, maximum (including other Nl{rtnber of connectable
i units
analog special adapters) — FX3u/FX3uc Series PLC —

ig

To check the connectable
~~~~~~ PLC model number, refer
to Section 1.3.

ah  3d  2nd Expansion
adapter adapter adapter adapter oar For a detailed
...... description of wiring,
Analog data refer to Chapter 3.
Inverter, etc.
For a detailed description
Contents Special devices | - %fhsa%?g'ral_dev'ces’ refer to
Transfer direction 1st adapter| M/D8260 to M/D8269
Output mode For a detailed description
switching - 2nd adapter| M/D8270 to M/D8279 of a basic program, refer to
Output setting data Section 4.8.
3rd adapter| M/D8280 to M/D8289
Error status . > | 4th adapter| M/D8290 to M/D8299

Refer to the system configuration shown in the User's Manual - Hardware Edition to check the number of connectable units
and to configure the entire system.

*1. The expansion board is not required when connecting with the FX3uc (D, DSS) PLC.
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FX3U-4DA-ADP (4-channel analog Output) 1.2 Setup Procedure Before Starting Operation

1.2 Setup Procedure Before Starting Operation

Before starting analog output using the 4DA-ADP, follow the procedure below to set up the system:

FX3u-4DA-ADP

Refer to Chapter 1.

Outline —® OQutline of system:
e Compatible PLC version number
e Compatible programming tool version number

Refer to Chapter 2.

Specifications check ————e Specifications:

o Operation environment

e Performance specifications
Refer to the common o Output characteristics

pages.

System configuration and selection ——® System configuration:

(Refer to the common pages for analog control.)
e Selection of units

Refer to Chapter 3.

Wiring ———® Wiring:
o Power supply line
¢ Analog output line

Refer to Chapter 4.

Programming:
o Details of special devices
e Examples of basic programs

Programming —o

Refer to Chapter 5.

Changing of output characteristics ———e Method of output characteristics change:
¢ How to use scaling instruction

If the error status data or the output analog value

is abnormal, refer to Chapter 6 "Troubleshooting."
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FX3U-4DA-ADP (4-channel analog Output) 1.3 Connectable PLCs and Version Numbers

1.3 Connectable PLCs and Version Numbers

The 4DA-ADP is compatible with the following PLCs.

Compatible PLC Version number Date of production
FX3u Series PLC Ver.2.20 or later After May 2005 (initial production)
FX3uc Series PLC Ver.1.20 or later After April 2004

1. Version check
Special data register D8001 contains information for determining the PLC version number.

D8001

PC type and

version number l— Version data (Example: Ver. 1.00)

PC type (Example: 24 = FX2n, FX3u, FXane, and FX3uc series)

2. How to look at the manufacturer's serial number
The year and month of production of the product can be seen from the manufacturer's serial number
"SERIAL" indicated on the label adhered to the right side of the product.

Example:
FX3U-48MR/ES(production number : 570001)

ahtside | MITSUBISHI  Progimeece)
"1 MoDEL FXsu-48MR/ES

100-240VAC 50/60Hz 40W
OUT:30VDC/240VAC 2A(COS¢$=1)

R

SERIAL i 570001 |

CUS LISTED 80M1 INDJ CONT. EQ. CE

)\MITSUBISHI ELECTRIC| CORPORATION
\___MADE IN JAPAN J

v

l— Control number
Month (Example: 7 = July), 1 to 9 = January to September,

X = October, Y = November, Z = December
Year (Example: 5 = 2005), last digit of dominical year

14 Compatible Programming Tool Version Number

Use the programming tool with the following version number to create programs for the 4DA-ADP of the
FX3u/FX3uc Series PLC:

Software Version number Remarks

GX Developer Ver.SW8 P or lat
er. or later .
« SWLID5C-GPPW-J When selecting a model, select FX3U(C)".

(Ver.8.13P)
« SWLID5C-GPPW-E

If a programming tool with the wrong version number is used, programming will not be possible.
*1.  For Ver. 8.13P to 8.24A of GX Developer, select FX3UC for the PLC type.
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FX3U-4DA-ADP (4-channel analog Output)

2 Specifications

2.1 Generic Specifications

2.

Specifications

2.1

This chapter describes the general, power supply, and performance specifications for 4DA-ADP.

Generic Specifications

Item Specifications
Ambient 0 to 55°C (32 to 131°F) when operating
temperature | -25 to 75°C (-13 to 167°F) when stored
Relative o . .
humidity 5 to 95%RH (no condensation) when operating
Compliant with EN 68-2-6
Frequency Acceleration Half amplitude
(Hz) (mis?) (mm) . -
Vibration 057 0035 10 times of testing in
resistance | DIN Rail Mounting : each direction (X-, Y-,
57 - 150 49 - and Z-axis directions)
101057 — 0075 (Total: 80 min, each)
Direct Mounting™? '
57 to 150 9.8 -
Shock Compliant with EN 68-2-27
resistance (147 m/s2 Acceleration, Action time: 11ms, 3 times by half-sine pulse in each direction X, Y, and Z)
Noise Using noise simulator of:
resistance Noise voltage: 1,000Vp-p / Noise width: 1us / Rise: 1ns / Cycle: 30 to 100Hz
Dielectric
withstand 500 V AC, for 1 min . .
voltage (Between all terminals and ground terminal)
. . Compliant with JEM-1021
Insulation 5MQ or more using 500V DC
resistance insulation resistance meter
Groundin Class D grounding (grounding resistance: 100 Q or less)
g <Common grounding with a heavy electrical system is not allowed.>"2
W°Tk'”9 Free from corrosive or flammable gas and excessive conductive dusts
environment
Working Compliant with IEC61131-2 (<2000m)’3
altitude

*1. If4DA-ADP is connected to the FX3uc Series PLC, direct installation is not possible.

2. Other

Other
PLC equipment

Other
PLC PLC equipment

equipment

I

IndeF)endent groanding
Best condition

Common groun:ding
Not allowed

Shared g:rounding
Good condition

— For a detailed description of the grounding, refer to Section 3.5.

*3. If the pressure is higher than the atmospheric pressure, do not use 4DA-ADP.
The 4DA-ADP may malfunction.
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2 Specifications

2.2 Power Supply Specifications

2.2 Power Supply Specifications
Item Specifications
D/A conversion circuit 24V DC +20%-15%, 150mA
driving power (It is necessary to connect a 24V DC power line to the terminal block.)
5V DC, 15mA
Interface driving power (Since the internal power is supplied from the main unit of the FX Series, it is not
necessary to supply the power.)
23 Performance Specifications

Item

Specifications

Voltage output

Current output

Analog output
range

OVto10V DC
(External load: 5kQ to 1MQ)

4mA to 20mA DC
(External load: 500Q or less)

Digital input

12 bits, binary

Resolution

2.5mV(10V/4000)

4uA(16mA/4000)

Total accuracy

* +£0.5% (£50mV) for 10V full scale

(when ambient temperature is 25°C+5 °C)
* +1.0% (£100mV) for 10V full scale

(when ambient temperature is 0°C to 55°C)

If the external load resistance (Rs) is less than
5kQ, the value calculated from the following
formula will be added:

(Addition will be 100mV per 1%.)

47x100

-0.9(%)
Rs+47

» +0.5% (£80pA) for 16mA full scale

(when ambient temperature is 25°C+5°C)
+1.0% (x160pA) for 16mA full scale

(when ambient temperature is 0°C to 55 °C)

D/A conversion
time

200us (The data will be updated at every scan time.)

— For a detailed descri

ption of data update, refer to Section 2.4.

Output
characteristics

10Vy——"""""""""77

Analog output
b o2

1
1
1
1
1
1
1
1
1
1
1
1

d
0

0 — > 4000 4080
Digital input

20mA

Analog output

N

mA

0 —>
Digital input

e
4000 4080

Insulation method

* The photo-coupler is used to insulate the analog output area from the PLC.
+ The DC/DC converter is used to insulate the driving power supply line from the analog

output area.
« Channels are not insulated from each other.

Numbers of I/O
points occupied

0 point (This number is not related to the maximum number of input/output points of the PLC.)
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FX3U-4DA-ADP (4-channel analog Output) 2.4 D/A Conversion Time

2.4

D/A Conversion Time

This section describes the D/A conversion time.

. D/A conversion and special data register update timing

D/A conversion is performed at every scan time of the PLC.
During execution of the END instruction, the PLC writes the output setting data of the special data registers,
performs D/A conversion of the data, and updates the analog output data.

FX3u-4DA-ADP FX3u-4DA-ADP FX3U/FX3auc Seriese PLC
n'th 1st
Sequence
program
Digital value
D/A writing
conversion | [«
eccccce D/A conversion
200us start command
/Ach | <&
. » END instruction
D/A _ < Digital value writing
conversion D/A conversion
200ps/4ch < start command
|

2. D/A conversion during PLC stop

If the output holding function cancellation setting is disabled by the special device, the offset value will be
output.

If the output holding function cancellation setting is enabled, the output at switching from RUN to STOP will be
latched.

Just after power-on, however, the offset value will be output until operation begins.

. If two or more analog special adapters are connected

During execution of the END instruction, data in all the connected adapters will be subject to D/A conversion
and then output (in the order of 1st adapter — 2nd adapter... 4th adapter).

. D/IA conversion speed (data update time)

During execution of END instruction, the output setting digital data per of 4 channel will be subject to D/A
conversion which takes 200us, after which the analog data will be output.
END instruction execution time will be "200us x number of connected adapters."

E-8
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;s A g
3
3
3. Wirin -
L ] g %
This chapter describes the 4DA-ADP wiring. B
Observe the following caution to wire the 4DA-ADP. AR
=
WS
5>
WIRING PRECAUTIONS @D ANGER 3

* Make sure to cut off all phases of the power supply externally before attempting wiring work.
Failure to do so may cause electric shock or damages to the product. C
.
<
WIRING PRECAUTIONS =
()
(f}CAUTION :
* Connect the DC power supply wiring to the dedicated terminals described in this manual. e
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be D
burnt out. -
* Do not wire vacant terminals externally. é
Doing so may damage the product. é
» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit. >

Do not use common grounding with heavy electrical systems.

*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

* Make sure to observe the following precautions in order to prevent malfunctions under the influence of noise: )
- Do not bundle the power line or twisted shielded cable together with or lay it close to the main circuit, high- &
voltage line, or load line. S
Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line 5):

at least 100mm (3.94") or more away from the main circuit, high-voltage line, or load line. 8

- Ground the shield of the analog input/output cable at one point on the signal receiving side.

However, do not use common grounding with heavy electrical systems. F
* Make sure to properly wire to the European terminal board in accordance with the following precautions. )

Failure to do so may cause electric shock, a short-circuit, wire breakage, or damage to the product. &

- The disposal size of the cable end should be 9 mm (0.35"). %

- Tightening torque should be between 0.22 to 0.25 Nem. j;'_q

- Twist the end of strand wire and make sure there are no loose wires. 8

- Do not solder-plate the electric wire ends. G

- Do not connect more than the specified number of wires or electric wires of unspecified size.

- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. V)
=
>
2

+T
8=
-
>
e
N
>
. 2
=3
el
e
2
=2
Je
o8
g:
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FX3U-4DA-ADP (4-channel analog Output)

3 Wiring

3.1 Terminal Layout

3.1

Terminal Layout

The terminals of the 4DA-ADP are arranged as follows:

FXau-4DA-ADP

Q POWER

Signal

Application

24- 24+

+

V3+ COM2 [2+ V2+ COMI I+ Vix

OCO0OO0QO||IOOO0O0O0O000OOOO
LUOO00OO000 00000

COM4 14+ Va+ COM3 I3+

24+

24-

External power

Grounding terminal

V1+

11+
CcoM1

Channel 1 analog output

V2+

12+

COM2

Channel 2 analog output

V3+

13+

COM3

Channel 3 analog output

_Vva+ |

14+

COM4

Channel 4 analog output

{
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FX3U-4DA-ADP (4-channel analog Output) 3.2 Applicable Cables and Terminal Tightening Torque
3.2  Applicable Cables and Terminal Tightening Torque g
3
o
Use the following cables to connect with the counterpart equipment. Terminate the cable end as shown below. %
3
1. Cable ’
Applicable cable and tightening torque E
Wire size (sh:andedl Tightening Termination s¢
single-wire) torque 4';;5
Si . 0.3mm?2 to 0.5mm?2 » To connect a stranded cable, peel the cover off the cable ©
ingle-wire (AWG22 to 20) and then twist the core before connection.
- 5 » To connect a single-wire cable, just peel the cover off the C
2-wire 0.3mm“(AWG22) cable before connection.
-
) ) 0.22N°mto |« Rod terminal with insulation sleeve &
Rod terminal | 0-3mm” to 0.5mm 0.25N*m (recommended terminal) £
with (AWG22 to 20) . Al 0.5-8WH : Manufactured by Phoenix Contact jU>
insulation (Refer to the rod termllnal + Caulking tool 3
sleeve fh"ti";f' V.'ve.ShOW” n CRIMPFOX ZA 3 : Manufactured by Phoenix Contact
e following figure.) (or CRIMPFOX UD 6 : Manufactured by Phoenix Contact) D
-
2. Termination of cable end %
To terminate the cable, treat the stranded/single wire directly or use a rod terminal with insulation sleeve. 9
» To directly terminate the end of a stranded/single-wire cable: Termination of cable end

- Twist the end of the stranded cable so that the "barbed wires"
cannot protrude. im

- Do not solder-plate the end of the cable.
9mm

(0.35")
» To terminate cable end using a rod terminal with insulation sleeve: Insulation sleeve Contact area

If the cable cover is too thick, it may be difficult to insert the cable into N (Crir‘}p area)

the insulation sleeve. For this reason, select an appropriate cable while y

referring to the external view. 7 8mm_|[(0.31")
Manufacturer Model Caulking tool Z(gTT 14mm
. CRIMPFOX ZA 3 ' (0.55")

Phoenix Contact Al 0.5-8WH (or CRIMPFOX UD 6)

3. Tool
+ To tighten terminals, use a small-sized screwdriver whose head is straight and is not widened as shown in

dav-
@ “liavenexs ™ dav-varnexd

-
the figure to the right. >8<
=
Note: ;‘D%
If the diameter of screwdriver grip is too small, tightening torque will not g
be able to be achieved. Use the following recommended screwdriver or lﬂguﬂ‘g%‘é

an appropriate replacement (grip diameter: approximately 25mm). straight. H
Manufacturer Model %
=
Phoenix Contact SZS 0.4x2.5 0.4m L 5 5mm £
0.01" " - (0.09") :‘>§

3
)
=
=2
Je
o8
@:
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3.3 Power Supply Line

3.3 Power Supply Line

Connect the 24V DC power supply line of the 4DA-ADP to the 24+ and 24- terminals of the terminal block.

3.3.1 To Connect to the FX3u Series PLC

1. To use an External power supply 2. To use the 24V DC power of the PLC

; FX3u Series PLC 4DA-ADP FXsu Series PLC
ADA-ADP (Main unit) (Main unit)

T T15\/ T T15V

[ el ] 9
[l [l
H H 1 4
L1 24-[24+| L — L L2424+ L |— oV [24viH L
Terminal Terminal
block block
Class-D
1 Class-D g
|T 24v DC = grounding grounding =

Caution regarding connection of the power supply line:

Ground the " - " terminal to class-D grounded power supply line (100Q or less) together with the
grounding terminal of the PLC main unit.

For the timing of power-on/off when using an external power supply, see the following manual of the PLC
to be connected.

— Refer to the FX3u Series User's Manual - Hardware Edition.

3.3.2 To Connect To the FX3uc Series PLC

ADA-ADP FX3uc Series PLC FXoNnc Series PLC
(Main unit) (Input extension
T +15V block)
almd
: Power
! Power Power crossover
aln connector connector connector
—— 24- 24+ L — —24- [24+] L |— ' 24- [24+[ 24- [24+-
Terminal Black Red| Green Black Red
block
L Class-D

24V DC_"T = grounding

Caution regarding connection of the power supply line:

For the 24V DC power supply line, be sure to use the same power as the FX3uc Series PLC.

« Ground the " -+ " terminal to a class-D grounded power supply line (100Q or less) together with the
grounding terminal of the PLC main unit.

E-12



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 3 Wiring

FX3U-4DA-ADP (4-channel analog Output) 3.4 Analog Output Line
3.4  Analog Output Line 9
The analog output type, "voltage output" or "current output”, can be selected for each channel. %
S
w
[If voltage output is selected:J 4DA-ADP
Terminal B
*1 block chd
Vo y — 23
IO+ SE
COMOI| =S
chd =
x
vO+ &
IO+ ’ g
COMO | &
o
7T
[Connectic;r:] ggliﬁitﬁgnal powerJ 15V D_n
24vDC *-L 24+ = - 5
T 24- T T — IN
B V) et 5
[ t=r i
Class-D
grounding

VO+, IO+, chO: O represents the channel number.

*1. Use 2-core shielded twisted pair cable for the analog output lines, and separate the analog output
lines from other power lines or inductive lines.

*2.  Ground the shielded wire at one point on the signal receiving side.

3.5 Grounding

Grounding should be performed as stated below.

dav-
@ “lravrnexs ™ dav-varnexd

» The grounding resistance should be 100Q2 or less.

* Independent grounding should be performed for best results. 2
When independent grounding is not performed, perform "shared grounding" as shown in the following N
figure. ).5

— For details, refer to User’s Manual - Hardware Edition of the PLC Series. gé

e

Other Other Other

PLC equipment PLC equipment PLC equipment H
5
Indef)endent grofmding Shared g_rounding Common groun_ding T
Best condition Good condition Not allowed ::5
5d

o

» The grounding wire size should be AWG22 to 20 (0.3 to 0.5 mm2). o
» The grounding point should be close to the PLC, and all grounding wires should be as short as possible. I
S
=2
Js
8
sS

&
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FX3U-4DA-ADP (4-channel analog Output) 4.1 Writing of D/A Conversion Data

4. Programming

This chapter describes how to create programs that can output the analog data using the 4DA-ADP.

4.1 Writing of D/A Conversion Data

1) The input digital data will be converted into analog data and then output to the terminals.
2) If data is stored in the special devices, the averaging time can be set, and the output mode can be
specified.

3) Special auxiliary relays (10 points) and special data registers (10 points) are assigned automatically
starting from the adapter nearest the main unit.
— For a detailed description of special device assignment, refer to Section 4.2.

Comtr_nuni- High-speed

cation '

FXau-4DA FXo-4DA FXau-4DA  special  FXau-4DA Maoutou!

ADP -ADP  -ADP  adapter -ADP stsotor FXau/FXauc Series PLC
4th 3rd 2nd 1st Special devices
Special auxiliary relays:
on | M8260 to Mb26s [€

Special data registers: |

D8260 to D8269

Special auxiliary relays:
M8270 to M8279

D/A In TSpecial data registers:

%

D8270 to D8279

= Sequence
=3 program

Special auxiliary relays:
M8280 to M8289
Special data registers:
D8280 to D8289

L%

D/A

Special auxiliary relays:

<€ * M8290 to M8299

)

D/A Special data registers:

D8290 to D8299

« The analog special adapter nearest to the main unit is counted as the 1st analog special adapter, and the
next adapter as the 2nd analog special adapter, and so on. In this case, however, do not include the high-
speed input/output special adapter and the communication special adapter.
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4.3  Switching of Output Mode

FX3U-4DA-ADP (4-channel analog Output) 4.2 List of Special Devices
4.2 List of Special Devices g
3
o
If 4DA-ADP is connected, special devices will be assigned automatically as shown in the following table: %
R: Read / W: Write 3
i Device number
Spet":lal Description Attribute | Reference B
device 1st 2nd 3rd 4th
T
M8260 | M8270 M8280 M8290 |Switches the output mode of channel 1. R/W é(é(
M8261 M8271 M8281 M8291 | Switches the output mode of channel 2. R/W Section g%
M8262 | M8272 M8282 M8292 | Switches the output mode of channel 3. R/W 4.3 ©
M8263 | M8273 M8283 M8293 | Switches the output mode of channel 4. R/W
M8264 | M8274 M8284 M8294 Sets. the cangel of the channel-1 output RIW C
. holding function. N
Special %
auxiliary | pms265 | M8275 | M8s285 | Ms295 Sets the cancel of the channel-2 output RIW <
relay holding function. Section =
R 4.4 5
M8266 | M8276 M8286 M8296 Sets. the cangel of the channel-3 output RIW g
holding function.
M8267 | M8277 M8287 M8297 Sets. the can(';el of the channel-4 output RIW D
holding function. |
M8268to | M8278 to | M8288to | M8298 to Unused (Do not use.) ) ) E
M8269 | M8279 | M8289 | M8299 ’ g
D8260 D8270 D8280 D8290 |Channel-1 output setting data R/W
D8261 D8271 D8281 D8291 |Channel-2 output setting data R/W Section
D8262 D8272 D8282 D8292 |Channel-3 output setting data R/W 4.5
Special D8263 D8273 D8283 D8293 |Channel-4 output setting data R/W %
data |D8264to | D8274to | D8284 to | D8294 to ) ) 5
register | D8267 | D8277 | D8287 | D8297 Unused (Do not use.) 7
Section 2
D8268 | D8278 D8288 D8298 |Error status R/W 46
Section F
D8269 | D8279 D8289 D8299 |Model code =2 R 47 3
£
>
Z
£
o

Turn the special auxiliary relay on/off to switch the output mode of 4DA-ADP between the current output

mode and the voltage output mode. !
To switch the output mode, use the following special auxiliary relays: §
>
Special auxiliary rela P
it i y Description z3
1st 2nd 3rd 4th SE
M8260 M8270 M8280 M8290 | Switches the output mode of channel 1 H
M8261 M8271 M8281 M8291 | Switches the output mode of channel 2 | OFF:Voltage output o
M8262 M8272 M8282 M8292 | Switches the output mode of channel 3 | ON :Current output §
M8263 M8273 M8283 M8293 | Switches the output mode of channel 4 . )._C’>|
5o

o

e

1. Program Example

To switch the output mode of a channel, create a sequence program as follows: I
e
1) To switch the channel output mode of 2) To switch the output mode of channel 2 g
channel 1 of the 1st analog special of the 1st analog special adapter to the =2
adapter to the voltage output mode: current output mode: Z5
xS

oo

M8001 M8000
f M8260 F M8261
Normally OFF Normally ON

E-15
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4.4

Output Holding Function Cancellation Setting

4.5

This setting can hold the analog data output or to output the offset data (OV for voltage output mode, 4mA for
current output mode) when the PLC stops.
To cancel or set the output holding function, use the following special auxiliary relays:

Special auxiliary relay
1st 2nd 3rd 4th

Description

Cancel output holding function
setting for channel 1

Cancel output holding function | OFF: Holds the analog data output
setting for channel 2 just before stop of the PLC.
Cancel output holding function|ON : Outputs the offset data at
setting for channel 3 stop of the PLC.

Cancel output holding function
setting for channel 4

M8264 | M8274 | M8284 | M8294

M8265 | M8275 | M8285 | M8295

M8266 | M8276 | M8286 | M8296

M8267 | M8277 | M8287 | M8297

. Example of program

To set or cancel the output holding function for a channel, create a sequence program as follows:

1) To set the output holding function for 2) To cancel the output holding function for
channel 1 of the 1st analog special adapter: channel 2 of the 1st analog special adapter:

M8001 M8000
[ M8264 f M8265
N Normally ON

ormally OFF

Output Setting Data

Numeric data type: Decimal (K)
The 4DA-ADP performs D/A conversion on the output setting data (digital data) into analog data, and outputs
the analog data.
Use the special data registers shown in the following table for the output setting data:

Special data register

Description
1st 2nd 3rd 4th
D8260 D8270 D8280 D8290 Channel-1 output setting data
D8261 D8271 D8281 D8291 Channel-2 output setting data

D8262 D8272 D8282 D8292 Channel-3 output setting data
D8263 D8273 D8283 D8293 Channel-4 output setting data

1. Program Example

M8000 FNC 12 Performs D/A conversion using the digital
1 MOV D100 | D8260 — data stored in the D100 for channel 1 of
Normally ON the 1st analog special adapter.

Performs D/A conversion using the digital
FNC 12 | | data stored in the D101 for channel 2 of
D101 | D8261 .
MOV the 1st analog special adapter.

Using the indicator or the sequence program, input the digital data to be subject to D/A conversion (to be
output as analog data) in D100 and D101.
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4 Programming
4.6 Error Status

4.6

Error Status 9
|
S
1. Description of setting g
If an error is detected on 4DA-ADP, the error status data will be stored in the corresponding special data ’
register. B
The following table shows the special data registers that store the error status data: -
XX
g8
Special data register . L
Description >0
1st 2nd 3rd 4th =
D8268 D8278 D8288 D8298 Stores the error status data.
Check the ON/OFF status of each bit of the error status data register to check the description of the error. C
Errors are assigned to the bits as shown in the following table. Create a program to detect errors. g
L
Bit Description &
b0 Channel-1 output data setting error )Q:
b1 Channel-2 output data setting error D
b2 Channel-3 output data setting error -
b3 Channel-4 output data setting error §
E
b4 EEPROM error g
b5 to b15 Unused

2. Program Example

D8268.0

|

D8268.1
:

D8268.2

|

D8268.3

|

D8268.4

|

00000

=
x
¢
S
Y000 Channel-1 output data setting error on =
1st adapter p=
o
Y001 Channel-2 output data setting error on F
1st adapter
B,
¢
Y002 Channel-3 output data setting error on %
1st adapter +T
o —
o
Y003 Channel-4 output data setting error on G
1st adapter
-
=
¢
Y004 EEPROM error on 1st adapter %
+ T
8=
-
>
¢
N
>
2
50
e
T
O
=3
m=
g S|
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4.7 Model Code

4.7 Model Code

1. Description of setting
When the 4DA-ADP is connected, model code "2" is stored in the corresponding special data register.
The following table shows the special data registers that store the model code:

Initial value: K2
Numeric data type: Decimal (K)

1st

2nd

3rd

4th

Description

D8269

D8279

D8289

D8299

Model code

Use the special data registers above to check whether 4DA-ADP is connected or not.

2. Program Example

LD =

K2

}‘ FNC 224 [ pgogg

Checks the model code
@ of the 1st analog special
adapter.

4.8 Basic Program Example

Create the following basic program example to output D/A converted analog data.
The following program will set channel 1 to the voltage output mode and channel 2 to current output mode,
and will set digital data in D100 and D101 for D/A conversion.

M8001

M8000

M8000

M8260
M8264
M8261
M8265
FNC 12 | p1oo | D8260
MOV
FNC12 | p4o1 | D8261
MOV

Sets the output mode of channel 1 to the voltage
output mode (0 V to 10 V).

Sets the output holding function for channel 1.

Sets the output mode of channel 2 to the current
output mode (4 mA to 20 mA).

Cancels the output holding function for channel 2.

Performs D/A conversion with the digital data stored
in D100 for channel 1.

Performs D/A conversion with the digital data stored
in D101 for channel 2.

Using the indicator or the sequence program, input the digital data to be subject to D/A conversion (to be
output as analog data) in D100 and D101.
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FX3U-4DA-ADP (4-channel analog Output) 5.1 Example: Changing of Voltage Output Characteristics

;s A g
3
g
5. Changing of Output Characteristics 5
w
Use the scaling instruction (SCL/FNC 259) for the FX3U/FX3uc Series PLC to change the output B
characteristics. AR
— For a detailed description of scaling instruction, refer to the FX3u/FX3uc Series Programming §§
Manual - Basic & Applied Instruction. £3
O
5.1 Example: Changing of Voltage Output Characteristics C
This section describes an example of a program that can change the digital value range from 400 to 2000 %
(when analog output range is 1 to 5V) to 0 to 10000. 'Cg
()
1. Output characteristics §
Voltage output characteristics 5 Digital value characteristics
(product specifications) ‘g‘_ g to be changed D
_ov
3 ED =
= 563 Y-axis &
3 B g0 >
oLQ
g 2o
© S m_éai
g5V —» 235 2000
n>on (sv)
T 1
&
=
Vi1 T 400 S
; (1) o i
0" 400 2000 4000 | —— 10000 <axis S
——> Digital value input Desired digital value F
2. Example of program o
For example, create the following program to change the digital output of the 1st analog special adapter. §
M8001 S
i} M8260 Sets the output mode of channel 1 to the voltage output 3‘53
mode. o
M8264)— Sets the output holding function for channel 1. )
¢
N
MS,(?OZ FNC 12 K2 D50 I Program for setting scaling instruction data table ::5
a MOV __ : =3
Item Description Value | Device ) g
FNC 12 | | Number of points | Sets the number of points. 2 D50
MOV KO D51 X- Digital value of specified 0 D51 H
Start | coordinate | start point on X-axis o
FNC 12 | | point Y- Digital value of desired D/A &
MOV K400 D52 coordinate | conversion start point 400 D52 'Cg
X- Digital value of specified end =
FNC 12 | k10000! D53 U End coordinate [ point on X-axis 10000 D53 %3
MOV point Y- Digital value of desired DIA | 5000 | psa
coordinate | conversion end point I
FNC 12
K2000 D54
MOV g
M3000 ENC 259 The result of operation by scaling instruction will be stored 3
—— — SCL D100 D50 | D8260 [H in the D8260. gg
Oz
sS
&
3. Cautions regarding programming
* GX Developer version 8.13P or later supports scaling instruction (SCL/FNC259).
« If the input digital value for the D/A conversion is out of the data table range specified by scaling instruction
(SCL/FNC259), the FX Series PLC will detect an operation error (error code: K6706).
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6.

Troubleshooting

This chapter describes the troubleshooting methods and error status.
If analog data is not output, or if the proper analog value is not output, check the following items:

» Version number of PLC
* Wiring

» Special devices

* Programs

» Error status

6.1 PLC Version Number Check
» Any versions (from Ver.2.20 (initial version) to the latest version) of the FX3u Series are compatible.
» Check the version number of FX3uUc Series. The version number should be 1.20 or later.
— For a detailed description of the version number check method, refer to Section 1.3.
6.2  Wiring Check
Check the following items for wiring:
. Power
The 4DA-ADP needs driving power. Verify that the power supply line is properly connected. Also check that
the POWER indicator lamp of the 4DA-ADP is on.
. Analog output line
Use the 2-core twisted shielded pair cable for the analog output line. In addition, be sure to separate the
analog output line from other power lines or inductive lines.
— For a detailed description of wiring, refer to Chapter 3.
6.3  Special Device Check

Check whether the special devices for the 4DA-ADP are being used correctly:

. Output mode switching

Verify that the special device for switching the output mode is correctly set.
Turn off the device to set the output mode to the voltage output mode. Turn on the device to set the output
mode to the current output mode.

. Output setting data

Check that the special device of the selected channel is correctly selected. This special device should be
selected depending on the connected position and the channel.

. Error status

Check that no error is detected in the 4DA-ADP.
If an error is detected, check the details of the error, and then check the wiring and programs.
— For a detailed description of special devices, refer to Chapter 4.
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6.4 Program Check

Check the following items for the program:

1. Device for setting specified digital value
Check that different values are not written to this device using other programs.

6.5 Error Status Check

If an error occurs in the 4DA-ADP, the corresponding bit will turn on.

Bit Description
b0 Channel-1 output data setting error
b1 Channel-2 output data setting error
b2 Channel-3 output data setting error
b3 Channel-4 output data setting error
b4 EEPROM error
b5 to b15 Unused

To solve the problem, refer to the troubleshooting method described below:

1. Output data setting error (b0 to b3)

1) Description of error
The specified digital value is outside the specified range.
Analog data will not be correctly output.

2) Remedy
Check that the specified digital value is within the specified range.

2. EEPROM error (b4)

1) Description of error
The adjustment data set in the EEPROM before delivery from our factory cannot be read out properly or
is destroyed.

2) Remedy
Please contact the nearest Mitsubishi Electric distributor office.
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MEMO

E-22



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input)

A
B
FX3u/FX3uc Series Programmable Controllers i
C
User's Manual [Analog Control Edition] 3
FX3u-4AD-PT-ADP 5
(4-channel Platinum Resistance Thermometer Data Input) D%
E

1d-@vy-nexd

av-

d
MLd-avy-nex4 G)

dav-

L

%

&

b=

9

Foreword §8
This manual describes the specifications, wiring, and operation methods for the FX3uU-4AD-PT-ADP special |
adapter (4-channel platinum resistance thermometer input) and should be read and understood before -
attempting to install or use the unit. =]
Store this manual in a safe place so that you can take it out and read it whenever necessary. Always forward ,_EQ
it to the end user. %%
8>

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent
licenses. Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property
rights which may occur as a result of using the contents noted in this manual.

© 2005 MITSUBISHI ELECTRIC CORPORATION
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|
1. Outline

This chapter describes the outline of FX3uU-4AD-PT-ADP (referred to as PT-ADP).

1.1 Outline of Functions

The FX3U-4AD-PT-ADP is an analog special adapter. Connect the FX3u-4AD-PT-ADP to the FX3u/FX3uc
Series PLC to read the temperature data from the 4-channel platinum resistance thermometers.

1) Up to 4 PT-ADP units can be connected to the PLC. (including other analog special adapters)

2) After connection of the platinum resistance thermometer (Pt100), measurement of temperature will be
possible.

3) The temperature measurement data will be automatically written to the special data registers of the FX3u/
FX3uc Series PLC.

4 adapters, maximum (including other Nu_mber of connectable
analog special adapters) ‘ . units
T — FX3u/FX3uc Series PLC —

l<
To check the connectable

~~~~~~ PLC model number,
refer to Section 1.3.

E=
H
H
H
=
=
H
H
H

l
®

Expansion
4th 3rd 2nd 1st board"™ )
adapter adapter adapter adapter For a detailed
,,,,,, description of wiring,
f Analog data f refer to Chapter 3.
Platinum resistance thermometer
sensor(Pt100)
For a detailed description
Description Special devices | ---..- of special devices, refer
Transfer direction to Chapter 4.
Measurement _ 1st adapter| M/D8260 to M/D8269
temperature - For a detailed description
2nd adapter| M/D8270 to M/D8279 of a basic program, refer
Setting of temperature 3rd adapter | M/D8280 to M/D8289 to Section 4.8.
unit <
Setting of averaging time 4th adapter | M/D8290 to M/D8299

Refer to the system configuration shown in the User's Manual - Hardware Edition to check the number of connectable units
and to configure the entire system.

*1.The expansion board is not required when connecting with the FX3uc (D, DSS) PLC.
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1 Outline
1.2 Setup Procedure Before Starting Operation

1.2

Setup Procedure Before Starting Operation

Before starting analog input using the PT-ADP, follow the procedure below to set up the system:

FX3u-4AD-PT-ADP

Refer to Chapter 1.

Outline

Refer to Chapter 2.

Specifications check

Refer to the common
pages.

System configuration and selection

Refer to Chapter 3.

Wiring

Refer to Chapter 4.

Programming

If the error status data or the input digital value is

abnormal, refer to Chapter 5 "Troubleshooting."

— o

Outline of system:

eCompatible PLC version number

eCompatible programming tool version
number

Specifications:

eOperation environment
ePerformance specifications
eInput characteristics

System configuration:

(Refer to the common pages for analog
control.)

eSelection of units

Wiring:

ePower supply line

ePlatinum resistance thermometer
sensor line

Programming:
eDetails of special devices
eExamples of basic programs
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FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input) 1.3 Connectable PLC and Its Version Number
1.3 Connectable PLC and Its Version Number g
3
o
PT-ADP is compatible with the following PLC. %
3
w
Compatible PLC Version number Date of production
FX3u Series PLC Ver. 2.20 or later After May 2005 (initial production) B
FX3uc Series PLC Ver. 1.30 or later After August 2004 25
SE
5
O
1. Version check
Special data register D8001 contains information for determining the PLC version. C
3
D8001 IN
L A >
(w)
v;gic%pr?uﬁ?ger L l— Version data (Example: Ver. 1.00) %
PC type (Example: 24 = FX2n, FX3u, FXane, and FX3uc series) D
2. How to look at the manufacturer's serial number §
The year and month of production of the product can be seen from the manufacturer's serial number 5
"SERIAL" indicated on the label adhered to the right side of the product. =
Example: E
FX3U-48MR/ES(production number : 570001)
4 ™\
Right side | MITSUBISHI  Pregamuece 3
"| MoDEL FXsu-48MR/ES S
>
100-240VAC 50/60Hz 40W iU>
OUT:30VDC/240VAC 2A(COS¢$=1) o
SERIAL 670007
CUS LISTED 80M1 INDJ CONT. EQ. c€ g
)‘MITSUBISHI ELECTRIC| CORPORATION i
\.__MADE IN JAPAN J )5
L%

md

X = October, Y = November, Z = December
Year (Example: 5 = 2005), last digit of dominical year

|— Control number
Month (Example: 7 = July), 1 to 9 = January to September,

MLd-Qvy-NEXd

dav-

14 Compatible Programming Tool Version Number

L

Use the programming tool with the following version number to create programs for PT-ADP of the FX3u/ )
FX3uc Series PLC: <
P
Software Version number Remarks ).>§

GX Developer Ver. SW8 P or lat &
« SWID5C-GPPW-J er.(ver 8 1;){:,)‘3 er When selecting a model, select FX3U(C)*1. I
« SWID5C-GPPW-E o -
=
If a programming tool with the wrong version number is used, programming will not be possible. '%“é’
1. For Ver. 8.13P to 8.24A of GX Developer, select FX3UC for the PLC type. 83
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2 Specifications
2.1 Generic Specifications

FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input)

2. Specifications

This chapter describes the general, power supply, and performance specifications for the PT-ADP.

21 Generic Specifications

Item Specifications
Ambient 0 to 55°C (32 to 131°F) when operating
temperature | -25 to 75°C (-13 to 167°F) when stored
Relative o . .
humidity 5 to 95%RH (no condensation) when operating
Compliant with EN 68-2-6
Frequency Acceleration Half amplitude
(Hz) (m/s?) (mm) o
Vibration 057 0035 Tested 10 times in each
resistance DIN Rail Mounting ' direction (X-, Y-, and Z-
57 - 150 49 - axis directions) (Total:
10to 57 - 0.075 80 min, each)
Direct Mounting™?
57 to 150 9.8 -
Shock Compliant with EN 68-2-27
resistance (147 m/s2 Acceleration, Action time: 11ms, 3 times by half-sine pulse in each direction X, Y, and Z)
Noise Using noise simulator of:
resistance Noise voltage: 1,000Vp-p / Noise width: 1us / Rise: 1ns / Cycle: 30 to 100Hz
Dielectric
withstand 500 V AC, for 1 min ) )
voltage (Between all terminals and ground terminal)
. . Compliant with JEM-1021
Insulation 5MQ or more using 500V DC
resistance insulation resistance meter
Groundin Class D grounding (grounding resistance: 100 Q or less)
g <Common grounding with a heavy electrical system is not allowed.>"2
W°Tk'“9 Free from corrosive or flammable gas and excessive conductive dusts
environment
Working Compliant with IEC61131-2 (<2000m)’3
altitude

*1. If PT-ADP is connected to the FX3uc Series PLC, direct installation is not possible.

2 Other
equipment

Other
equipment

I

IndeF)endent groanding
Best condition

Other

PLC equipment

PLC PLC

Common groun:ding
Not allowed

Shared g:rounding
Good condition

— For a detailed description of the grounding, refer to Section 3.6.

*3. If the pressure is higher than the atmospheric pressure, do not use the PT-ADP.
The PT-ADP may malfunction.
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2 Specifications
2.2 Power Supply Specifications

2.2 Power Supply Specifications
Items Specification
A/D conversion circuit 24V DC +20% -15%, 50mA
driving power (It is necessary to connect a 24V DC power supply to the terminal block.)
5V DC, 15mA
Interface driving power (Since the internal power is supplied from the FX Series main unit, it is not
necessary to supply the power.)
23 Performance Specifications

Items

Specifications

Centigrade (°C) Fahrenheit (°F)

Input signal

3-wire platinum resistance thermometer sensor
Pt100 JIS C 1604-1997

Rated temperature
range

-50°C to +250°C -58°F to +482°F

Digital output

-500 to +2500 -580 to +4820

Resolution

0.1°C 0.18°F

Total accuracy

+ +0.5% for full scale (when ambient temperature is 25°C+5°C)
+ +1.0% for full scale (when ambient temperature is in the range from 0 to 55°C)

A/D conversion
time

200us (The data will be updated at every scan time.)
—For a detailed description of data update, refer to Section 2.4.

Input
characteristics

+2550 +4910
+2500 +4820
%) TR
re <
o Q g
50C o -58F 0 ¥
o +250°C w +482°F
o &~
0 -500 © -580
-550 670

Insulation method

The photo-coupler is used to insulate the analog input area from the PLC.

The DC/DC converter is used to insulate the driving power supply line from the analog
input area.

Channels are not insulated from each other.

Number of /O
points occupied

0 points
(This number is not related to the maximum number of input/output points of the PLC.)
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FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input) 2.4 A/D Conversion Time

24

A/D Conversion Time

2.5

This section describes the A/D conversion time.

. A/D conversion and special data register update timing

A/D conversion is performed at every scan time of the PLC.
During execution of END instruction, the PLC performs A/D conversion, reads out the A/D converted data,
and then writes the data in the special data registers.

FX3U-4AnI'3t;1PT-ADP FX3U-4A1DS-tPT-ADP FX3U/FXauc Series PLC
Sequence
program
A/D conversion start
A/D < command
conversion
so0es0e Digital value writing
200us/4ch >
A/D conversion start END instruction
A/D command
conversion <
Digital value writing
200us/4ch >
| I

. A/D conversion during PLC stop

Even if the PLC is stopped, A/D conversion will be performed and the special data registers will be updated.

. If two or more analog special adapters are connected

During execution of the END instruction, data will be read out from all the connected adapters (in the order of
1st adapter — 2nd adapter ... 4th adapter).

. A/D conversion speed (data update time)

During execution of the END instruction, the A/D converted data of all 4 channels will be read out in 200us,
and the data read out will be written to the special data registers.
END instruction execution time will be "200us x number of connected adapters."”

Temperature Measurement

To stabilize the temperature measurement, warm-up the system for 30 minutes or more after power-on.

F-8



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 3 Wiring
FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input)

;A g
3
3
3. Wirin -
L ] g %
This chapter describes the PT-ADP wiring. B
Observe the following caution to wire the PT-ADP. AR
ce
WS
5>
WIRING PRECAUTIONS @ DANGER 3
* Make sure to cut off all phases of the power supply externally before attempting wiring work.
Failure to do so may cause electric shock or damages to the product. C
-
x
¢
WIRING PRECAUTIONS b=
(w)
(f}CAUTION :
* Connect the DC power supply wiring to the dedicated terminals described in this manual. e
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be D
burnt out. -
* Do not wire vacant terminals externally. é
Doing so may damage the product. é
» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit. >
Do not use common grounding with heavy electrical systems.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions. E
* Make sure to observe the following precautions in order to prevent malfunctions under the influence of noise: o
- Do not bundle the power line or twisted shielded cable together with or lay it close to the main circuit, high- &
voltage line, or load line. S
Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line 5):
at least 100mm (3.94") or more away from the main circuit, high-voltage line, or load line. 8
- Ground the shield of the analog input/output cable at one point on the signal receiving side.
However, do not use common grounding with heavy electrical systems.
* Make sure to properly wire to the European terminal board in accordance with the following precautions. )
Failure to do so may cause electric shock, a short-circuit, wire breakage, or damage to the product. &
- The disposal size of the cable end should be 9 mm (0.35"). %
- Tightening torque should be between 0.22 to 0.25 Nem. j;'_q
- Twist the end of strand wire and make sure there are no loose wires. 8
- Do not solder-plate the electric wire ends. G
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. V)
Iy
>
2
+
8=
-
>
e
N
>
2
=3
e
T
2
=2
Je
o8
g:




FX3U/FX3uc Series PLC User's Manual - Analog Control Edition

FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input)

3 Wiring

3.1 Terminal Layout

3.1

Terminal Layout

The terminals of the PT-ADP are arranged as follows:

24 24+

- L Lte

L2 L2+

L3+ I2-

L4 L4+ 13

+

FXou-4AD-PT
-ADP
(Q POWER
Signal Application
g E % External power
o] =+ Ground terminal
o] L1+ Channel-1 platinum
ol L1- resistance thermometer
Ol T sensor input
g % __L2+ | Channel-2 platinum
L2- resistance thermometer
o] 2. | sensorinput
O
I I:.l L3+ Channel-3 platinum
o] L3- resistance thermometer
ol|[J T sensor input
o|[] L4+ Channel-4 platinum
ol[] L4- resistance thermometer
ol A sensor input
| E— —
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FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input) 3.2 Applicable Cable and Terminal Tightening Torque
3.2  Applicable Cable and Terminal Tightening Torque g
3
o
Use the following cables to connect with the counterpart equipment. Terminate the cable end as shown below. %
To connect the platinum resistance thermometer sensor, use the cable supplied with the Pt100 platinum -
resistance thermometer or a twisted pair shielded cable. B
1. Cables N
&&
Applicable cable and tightening torque ST
L3
Wire size Tightening s =@
(stranded/single-wire) torque Termination
si . 10.3mm?2 to 0.5mm?2 » To connect a stranded cable, peel the cover off the cable
ingle-wire (AWG22 to 20) and then twist the core before connection. C
X 5 » To connect a single-wire cable, just strip the cover off the I
2-wire 0.3mm* (AWG22) cable before connection. E
Rod ) ) 0.22Nemto [+ Rod terminal with insulation sleeve &
. od. | 0.3mm* to 0.5mm 0.25 Nem (recommended terminal) )?:
V‘:i't'rr:“”a (QV‘;GZtZ iz 20)d il Al 0.5-8WH : Manufactured by Phoenix Contact
insulation (extee?r:alovie(\a/vrghovevzn;rl\na » Caulking tool D
sleeve the following fi CRIMPFOX ZA 3 : Manufactured by Phoenix Contact -
e following figure.) (or CRIMPFOX UD 6 : Manufactured by Phoenix Contact) 5
E
o
2. Termination of cable ends >
To terminate the cable, treat the stranded/single wire directly or use a rod terminal with insulation sleeve.
» To directly terminate the end of a stranded/single-wire cable: Termination of cable end E
- Twist the end of the stranded cable so that the "barbed wires" -
cannot protrude. (::{:::::FZZZZZZZ &
- Do not solder-plate the end of the cable. &)
9mm ).3‘:
(0.35" 8
» To terminate cable end using a rod terminal with insulation sleeve: _
If the cable sheath is too thick, it may be difficult to insert the cable into ~ Insulation sleeve CgﬂtaCt area
the insulation sleeve. For this reason, select an appropriate cable while A\ ( nrlzp area) 3
referring to the external view. &
8mm_|(0.31") &
Manufacturer Model Caulking tool o
2(63r1nr)n 14mm >0
. ) CRIMPFOX ZA 3 A" 055" g
Phoenix Contact Al 0.5-8WH (or CRIMPFOX UD 6) ( ) G
3. Tool !
+ To tighten terminals, use a small-sized screwdriver whose head is straight and is not widened as shown in 'cg
the figure to the right. .2
P
o
Note: o
If the diameter of screwdriver grip is too small, tightening torque will not H
be able to be achieved. Use the following recommended screwdriver or ;:‘gurl‘g%cé -
an appropriate replacement (grip diameter: approximately 25mm). straight. §
Manufacturer Type %
Phoenix Contact SZS0.4x25 0.4m LY 5 smm 3'10:8
(0.01""" " 7(0.09") |
)
=
2
38
gs
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FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input) 3.3 Power Supply Line

3.3 Power Supply Line
Connect the 24V DC power supply line of the PT-ADP to the 24+ and 24- terminals of the terminal block.

3.3.1 To connect to FX3u Series PLC

2. To use the 24V DC power of the PLC

1. To use an external power
PT-ADP FX3u Series PLC PT-ADP FX3u Series PLC
(Main unit) (Main unit)
T T+5V T T+5V
i -
o} [l
4 4
——24- 24+ L — < L——24-24+ L — H OV |24VH + —
Terminal Terminal
block block
1 Class-D Class-D
|: 24V DC = grounding grounding =

Caution regarding connection of the power supply line:
Ground the " - " terminal to a class-D grounding power supply line (100Q or less) together with the

ground terminal of the PLC main unit.
For the timing of power-on/off when using an external power supply, see the following manual of the PLC

to be connected.
— Refer to the FX3u Series User's Manual - Hardware Edition.

3.3.2 To Connect To The FX3uc Series PLC

FX3uc Series PLC FXane
(Main unit) Series PLC
(Input extension

‘T T+5V block)

PT-ADP

—
) Power
b Power Power  crossover
- H connector connector connector
— 24- 24+ L — — 24- [24+| L — ' 24- |24+ 24- |24+
Terminal Black Red|Green Black Red
block

L Class-D

24V DC_||: - grounding

Caution regarding connection of the power supply line:
For the 24V DC power supply line, be sure to use the same power as the FX3uc Series PLC.

» Ground the " - " terminal to a class-D grounding power supply line (100Q or less) together with the
grounding terminal of the PLC main unit.
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FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input) 3.4 Selection of the Platinum Resistance Thermometer Sensor
3.4  Selection of the Platinum Resistance Thermometer Sensor g
3
o
Select the Pt100 3-wire platinum resistance thermometer sensor. %
This thermometer will not be affected by voltage drop in the wiring area, and will ensure accurate -
measurement. B
3.5  Wiring of the Platinum Resistance Thermometer Sensor 55
Sk
5
O
PT-ADP
+5V C
Twisted shielded Terminal | 4.7kQ 4.7kQ
Pt100 cable™ block 3
100kQ ch <
—:I—f LO+ . 3
| e 3
3 [ el 100kQ =}
Shield +5V D
.
Pt100 'Cl'g\glsé%d shielded 4.7kQ é:g(l)(lizg Cé
>
—:I—T L+ e
[ s 100kQ
v = B e E
_| 3
+5V S
S
+ i — 7 2
24v DC ‘= L |- > =
T 24- + T — _7'! )
_l_ T
L o
Class-D grounding =
LO+, LO-, 180-, chd: O represents the channel number. %
&3
o

*1. Separate the cable of the platinum resistance thermometer sensor from the other power cables or
areas easily affected by inductive noise (of the commercial power, etc.).

md

3.6 Grounding

MLd-Qvy-NEXd

dav-

Grounding should be performed as stated below.

L

» The grounding resistance should be 100Q2 or less.

-

* Independent grounding should be performed for best results. ?

When independent grounding is not performed, perform "shared grounding" as shown in the following %

figure. =3
— For details, refer to the User’s Manual - Hardware Edition of the PLC Series. %

Other Other Other I

PLC equipment PLC equipment PLC equipment -

1 S

IndeF)endent groanding Shared g:rounding Common groun:ding ?z“%

Best condition Good condition Not allowed g%

@:

* The grounding wire size should be AWG22 to 20 (0.3 to 0.5 mm2).
» The grounding point should be close to the PLC, and all grounding wires should be as short as possible.
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FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input) 4.1 Loading of A/D Conversion Data

4. Programming

This chapter describes how to create programs that can read analog data using the PT-ADP.

4.1 Loading of A/D Conversion Data

1) The input analog data will be converted into digital data and then stored in the special devices of the
FX3U/FX3uc Series PLC.

2) If data is stored in the special devices, the averaging time can be set, and the input mode can be
specified.

3) Special auxiliary relays (10 points) and special data registers (10 points) are assigned automatically
starting from the adapter nearest to the main unit.
— For a detailed description of special device assignment, refer to Section 4.2.

Communi- High-speed
cation input/output
FX3u-4AD FX3u-4AD FX3u-4AD special FX3u-4AD special
-PT-ADP -PT-ADP -PT-ADP adapter -PT-ADP adapter FX3u/FX3uc Series PLC
4th 3rd 2nd 1st Special devices
Special auxiliary relays: (
A/D < M8260 to Mr)é269y
) Special data registers: |
D8260 to D8269

Special auxiliary relays:
an |[€ M8270 to M8279
) Special data registers:
D8270 to D8279

[

| Sequence
IEN program

g Special auxiliary relays:

A/D M8280 to M8289
Special data registers:

P~ D8280 to D289

%

Special auxiliary relays:
In M8290 to M8299
AD ) Special data registers:
D8290 to D8299

)

» The analog special adapter nearest to the main unit is counted as the 1st analog special adapter, and the
next adapter as the 2nd analog special adapter, and so on. However, in this case, do not include the high-
speed input/output special adapter and the communication special adapter.
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4 Programming

4.2 List of Special Devices

4.2 List of Special Devices
If the PT-ADP is connected, special devices will be assigned automatically as shown in the following table:
R: Read / W: Write
i Device number
Spet":lal Description Attribute | Reference
device 1st 2nd 3rd 4th
. . Section
Special M8260 M8270 M8280 M8290 |Selects the temperature unit. R/W 43
Ay e e Tto [M8271 to | M8281 to | M8291 ¢ .
rela 0 0 0 0 . B
Y. | 'Ms269 | m8279 | Ms289 | ms2gg |Unused (Donotuse.)
D8260 | D8270 | D8280 | Ds2gg |Channel-1temperature R
measurement data
D8261 | D8271 | D8281 | De2gq |Channel-2 temperature R _
measurement data Section
R 4.4
D8262 | D8272 | D8282 | De2gp |Channel-3temperature R
measurement data
D8263 | D8273 | D8283 | Dszo3 |Channel-4 temperature R
measurement data
) Averaging time for channel 1
Sse?al D8264 | D8274 | D8284 | D8294 (Setting range: 1 o 4095) R/W
ata
: Averaging time for channel 2
register
g D8265 D8275 D8285 D8295 (Setting range: 1 to 4095) R/W Section
Averaging time for channel 3 4.5
D8266 D8276 D8286 D8296 (Setting range: 1 to 4095) R/W
Averaging time for channel 4
D8267 D8277 D8287 D8297 (Setting range: 1 to 4095) R/W
D8268 | D8278 | D8288 | D8298 |Error status RIW Se‘ftg’”
D8269 | D8279 | D8289 | D8299 |Model code = 20 R Se:t;"”
4.3  Selection of Temperature Unit

To switch the temperature unit of the PT-ADP turn the special auxiliary relay ON for Fahrenheit (°F) or OFF
for Centigrade (°C).
To switch the temperature unit, use the following special auxiliary relays:

Special auxiliary relay

Description
1st 2nd 3rd 4th
Selection of temperature unit:
M8260 M8270 M8280 M8290 OFF: Centigrade (°C)
ON: Fahrenheit (°F)

1. Program Example

1) To switch the temperature unit to centigrade (°C)

for the 1st adapter:

M8001
I
I
Normally OFF

M8260

2) To switch the temperature unit to Fahrenheit (°F)

for the 2nd adapter:

M8000
Normally ON

M8270
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FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input) 4.4 Temperature Measurement

44  Temperature Measurement

The temperature data input in the PT-ADP will be stored in the special data registers.
The special data registers that store the temperature data are shown in the following table:

Special data register
Description

1st 2nd 3rd 4th
D8260 D8270 D8280 D8290 Stores the channel-1 temperature measurement data.
D8261 D8271 D8281 D8291 Stores the channel-2 temperature measurement data.

D8262 D8272 D8282 D8292 Stores the channel-3 temperature measurement data.
D8263 D8273 D8283 D8293 Stores the channel-4 temperature measurement data.

The immediate data or the average data (data averaged in accordance with the specified averaging time) will
be stored in the above data registers as the temperature measurement data.
— For a detailed description of the averaging time, refer to Section 4.6.

1. Caution regarding temperature measurement
The special data registers for temperature measurement data is for reading only.
Do not change (rewrite) the current data using the sequence program, indicator, or device monitor of the
programming tool.

2. Program Example

M8000
\ FNC 12 D8260 | D100 Stores the channel-1 temperature measurement
' MOV data of the 1st analog special adapter in D100.
Normally
ON
FNC 12 D8261 D101 Stores the channel-2 temperature measurement
MOV data of the 1st analog special adapter in D101.

Even if the temperature measurement data is not stored in the D100 or the D101, the D8260 or the D8261
can be directly used in the arithmetic operation instruction or a PID instruction.
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FX3U-4AD-PT-ADP (4-channel Platinum Resistance Thermometer Data Input) 4.5 Averaging Time
4.5 Averaging Time 9
Setting range: 1 to 4095 %
Initial value: K1 &

Numeric data type: Decimal (K)
If the averaging time is set for the PT-ADP, the averaged temperature measurement data will be stored in the B
D8260 to D8263, D8270 to D8273, D8280 to D8283, and D8290 to D8293. The averaging time can be set for gg
each channel. Sh¥
Set the averaging time in the following special data registers: %5
Special data register L
Description C
1st 2nd 3rd 4th
D8264 D8274 D8284 D8294 Averaging time for channel-1 data g
D8265 D8275 D8285 D8295 Averaging time for channel-2 data 'cg
D8266 D8276 D8286 D8296 Averaging time for channel-3 data g
D8267 D8277 D8287 D8297 Averaging time for channel-4 data °
1. Cautions regarding averaging time setting %
+ If the averaging time is set to "1", the immediate data will be stored in the temperature measurement §
special data register.

+ If the averaging time is set to "2" or more, the average value will be calculated in accordance with the set
averaging time, and the average value obtained will be stored in the temperature measurement special E
data register. o
 After turning the PLC power on, the average data will be stored in the temperature measurement special §
data registers (D8260 to D8263, D8270 to D8273, D8280 to D8283, and D8290 to D8293) until the number =
of data items is increased to the set averaging time. b
o

» Set the averaging time in the range from 1 to 4095. If the set value is outside the setting range, the error
signal will be output.

— For a detailed description of error status, refer to Section 5.5 ]
w
c
2. Program Example %
&3
M8000 Sets the averaging time to "1" for the channel-1 &
' FNC 12 K1 D8264 .
1 MOV data of the 1st analog special adapter.
Normally G
ON
B,
Sets the averaging time to "5" for the channel-2 @
F|,\\l/|g\1/2 K5 D8265 data of the 1st analog special adapter. 'cg
2
+ T
8=

L

O.L-avy-neExXd
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4.6 Error Status

4.6

Error Status

If an error is detected in the PT-ADP, the error status data will be stored in the corresponding special data

register.

The following table shows the special data registers that store the error status data:

Special data register

1st

2nd 3rd

4th

Description

D8268

D8278 D8288 D8298

Stores the error status data.

Check the ON/OFF status of each bit of the error status data register to determine the error. Errors are
assigned to the bits as shown in the following table. Create a program to detect errors.

Bit

Description

Bit

Description

b0

The temperature measurement data
of channel 1 is outside the specified
range, or disconnection is detected.

b5

Averaging time setting error

b1

The temperature measurement data
of channel 2 is outside the specified
range, or disconnection is detected.

b6

PT-ADP hardware error

b2

The temperature measurement data
of channel 3 is outside the specified
range, or disconnection is detected.

b7

PT-ADP communication data error

b3

The temperature measurement data
of channel 4 is outside the specified
range, or disconnection is detected.

b8 to b15

Unused

b4

EEPROM error

1. Caution regarding use of error status data
If a PT-ADP hardware error (b6) or PT-ADP communication data error (b7) is detected, it is necessary to clear
the error status with a program at the next power-on of the PLC.
For this reason, be sure to create the following program:

M8002

Initial pulse

RST

D8268.6

RST

D8268.7

Error status of 1st analog special adapter
b6 = OFF (hardware error)

Error status of 1st analog special adapter
b7 = OFF (communication data error)
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2. Program Example o)
|
S
D8268.0 =
I Y000 The temperature measurement data g
of channel 1 is outside the specified @
D8268.1 range, or disconnection is detected. B
— Y001 The temperature measurement data e
of channel 2 is outside the specified éoé
range, or disconnection is detected. (RN
D8268.2 £5
——1 Y002 The temperature measurement data =)
of channel 3 is outside the specified
D8268.3 range, or disconnection is detected. C
—t Y003 The temperature measurement data -
of channel 4 is outside the specified %
range, or disconnection is detected. i
D8268.4 =
— Y004 EEPROM error in 1st adapter S
e
D8268.5 o . ) D
| Y005 Averaging time setting error in 1st -
' adapter x
N
D8268.6 g
—t Y006 PT-ADP hardware error in 1st
adapter
D8268.7 o . E
! Y007 PT-ADP communication data error in -
1st adapter x
=
S
o
>
>
o
o

1d-@vy-nexd

av-

d
avy-nexd G)

dav-
MLd-

.

dav-
Ol

UORONASU| (ld s

(88 ON4)

F-19



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 4 Programming
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4.7 Model Code

Initial value: K20
Numeric data type: Decimal (K)

When the PT-ADP is connected, model code "20" will be stored in the corresponding special data register.
The following table shows the special data registers that store the model code:

Special data register
1st 2nd 3rd 4th
D8269 D8279 D8289 D8299 Model code

Description

Use the special data registers above to check whether PT-ADP is connected or not.

1. Program Example
FNC224 . Checks the model code of the 1st
}‘ LD = D8269 K20 @ analog special adapter.

4.8 Basic Program Example

Create the following basic program example to read out the temperature measurement data.

The following program will store the temperature measurement data (°C) from channels 1 and 2 of the 1st
adapter to D100 and D101, respectively. The averaging time is set to "1" (immediate data) for channel 1, and
"5" for channel 2.

M8002 Error status of 1st analog special
{1 RST D8268.6 | adapter
b6 = OFF (hardware error)
| | Error status of 1st analog special
RST D8268.7 adapter
b7 = OFF (communication data error)
M8001 Sets the temperature unit to centigrade
i M8260) (:C). P g
MS.(.)O2 FNC 12 K1 D8264 Sets the averaging time to "1" for
o MOV channel-1 data.
FNC 12 | | Sets the averaging time to "5" for
MOV K5 D8265 channel-2 data.
M8000
Y FNC12 | paogo | D100 | Stores the current value of the channel-1
MOV temperature measurement data in the D100.
FNC 12 | | Stores the average value of the channel-2
MOV D8261 D101 temperature measurement data in the D101.

Even if the temperature measurement data is not stored in D100 or D101, data register D8260 or D8261 can
be directly used in the arithmetic operation instruction or a PID instruction.
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5. Troubleshooting

This chapter describes the troubleshooting methods and error status.
If the temperature measurement data is not input, or if the proper digital value is not input, check the following
items:

» Version number of the PLC
* Wiring

» Special devices

* Programs

» Error status

PLC Version Number Check

* Any versions (from Ver.2.20 (initial version) to the latest version) of the FX3u Series are compatible.

» Check the version number of the FX3uc Series. The version number should be 1.30 or later.
— For a detailed description of the version number check method, refer to Section 1.3.

Wiring Check

Check the following items for wiring:

. Power

The PT-ADP needs driving power. Verify that the power supply line is properly connected. Also check that the
POWER indicator lamp of the PT-ADP is on.

. Platinum resistance thermometer sensor cable

Separate the cable of the platinum resistance thermometer from other power cables or inductive cables.
— For a detailed description of wiring, refer to Chapter 3.

Special Device Check

Check whether the special devices for the PT-ADP are correctly used:

. Temperature measurement

Verify that the special device for the selected channel is correctly selected. This special device should be
selected depending on the connecting position and the channel.

. Averaging time

Check that the set averaging time is within the specified range. The averaging time should be set in the range
from 1 to 4095. If the set averaging time is outside the specified range, an error occurs.

. Error status

Check that no error is detected in the PT-ADP.
If an error is detected, check the details of the error, and then check the wiring and programs.
— For a detailed description of special devices, refer to Chapter 4.
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5.4

Program Check

5.5

Check the following items for the program:

. Cancellation of error status at power-on

When the power is turned off and then on again, the error status should be cleared (b6 and b7 should turn off)
using the program.

. Check of storage devices

Verify that different values are not being stored in the same device by the other parts of the programs.

Error Status Check

If an error occurs in the PT-ADP, the corresponding bit will turn on.

Bit Description Bit Description

The temperature measurement data of
b0 channel 1 is outside the specified b5 Averaging time setting error
range, or disconnection is detected.

The temperature measurement data of
b1 channel 2 is outside the specified b6 PT-ADP hardware error
range, or disconnection is detected.

The temperature measurement data of
b2 channel 3 is outside the specified b7 PT-ADP communication data error
range, or disconnection is detected.

The temperature measurement data of

b3 channel 4 is outside the specified b8 to 15 Unused
range, or disconnection is detected.
b4 EEPROM error - -

To solve a problem, refer to the troubleshooting method described below:

. Temperature measurement out of specified range or disconnection of line (b0 to b3)

1) Description of error
The input temperature measurement value is outside the specified range.
The temperature measurement value is not in the range between -55°C to 255°C.
Or the line between PT-ADP and the platinum resistance thermometer sensor is disconnected.

2) Remedy
Check that the input temperature measurement value is within the specified range. Also check the wiring
condition.

. EEPROM error (b4)

1) Description of error
The adjustment data set in the EEPROM before delivery from our factory cannot be read out properly or
is destroyed.

2) Remedy
Please contact the nearest Mitsubishi Electric distributor office.

. Averaging time setting error (b5)

1) Description of error
The averaging time set for one of the channels (channels 1 to 4) is outside the specified
range: 1 to 4095.

2) Remedy
Check that the averaging time is correctly set for each channel.
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4. PT-ADP hardware error (b6)

1)

2)

Description of error
The PT-ADP does not operate properly.

Remedy

Check that the 24V DC power is properly supplied to the PT-ADP. Also check that the PT-ADP is
correctly connected to the PLC.

If the problem cannot be solved even after the above check, please contact the nearest Mitsubishi
Electric distributor office.

5. PT-ADP communication data error (b7)

1)

2)

Description of error
A communication error is detected between the PT-ADP and the PLC.

Remedy

Check that the PT-ADP is correctly connected to the PLC.

If the problem cannot be solved even after the above check, please contact the nearest Mitsubishi
Electric distributor office.
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A
B
FX3u/FX3uc Series Programmable Controllers i
C
User's Manual [Analog Control Edition] 3
FX3u-4AD-PTW-ADP 5
(4-channel Platinum Resistance Thermometer Data Input) D%
E
F
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Foreword §8
This manual describes the specifications, wiring, and operation methods for the FX3u-4AD-PTW-ADP special |
adapter (4-channel platinum resistance thermometer input) and should be read and understood before -
attempting to install or use the unit. =]
Store this manual in a safe place so that you can take it out and read it whenever necessary. Always forward ,_EQ
it to the end user. 55
sS
&
This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent
licenses. Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property
rights which may occur as a result of using the contents noted in this manual.
© 2005 MITSUBISHI ELECTRIC CORPORATION
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FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input) 1.1 Outline of Functions

;A g
3
3
= S
1. Outline o
2
This chapter describes the outline of FX3uU-4AD-PTW-ADP (referred to as PTW-ADP). B
53
= . c lC
1.1 Outline of Functions 2%
o
The FX3U-4AD-PTW-ADP is an analog special adapter. Connect the FX3u-4AD-PTW-ADP to the FX3u/
FX3uc Series PLC to read the temperature data from the 4-channel platinum resistance thermometers. C
1) Up to 4 PTW-ADP units can be connected to the PLC. (including other analog special adapters) o
2) After connection of the platinum resistance thermometer (Pt100), measurement of temperature will be §
possible. ).5
. . . . . =
3) The temperature measurement data will be automatically written to the special data registers of the FX3u/ S
FX3uc Series PLC. D
-
£
o
>
4 adapters, maximum (including other Number of connectable
‘ analog special adapters) ‘ ) units
‘4 j — FX3u/FX3uc Series PLC ~ —
Al Al @ E
To check the connectable N
~~~~~~ PLC model number, )
+ refer to Section 1.3. IN
+ 2
>
o
T o
Expansion F
4th 3rd 2nd 1st board™ ) >
adapter adapter adapter adapter For a detailed e
,,,,,, description of wiring, IS
f Analog data f refer to Chapter 3. ::5
£
Platinum resistance thermometer o
sensor(Pt100)
=
=
¢
N
For a detailed description =
Description o Special devices | -+ g (S:F;]ZC'?;rde'C%» refer :‘5"20
Measurement Transfer direction 1st adapter| M/D8260 to M/D8269 prer s o
temperature o For a detailed description
2nd adapter | M/D8270 to M/D8279 of a basic program, refer H
Setting of temperature 3rd adapter | M/D8280 to M/D8289 to Section 4.8. o
uni <
Setting of averaging time 4th adapter | M/D8290 to M/D8299 §
>
o
Refer to the system configuration shown in the User's Manual - Hardware Edition to check the number of connectable units >4
and to configure the entire system. 8
*1.The expansion board is not required when connecting with the FX3uc (D, DSS) PLC. I
T
O
=2
m=
g S|
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1 Outline
1.2 Setup Procedure Before Starting Operation

1.2

Setup Procedure Before Starting Operation

Before starting analog input using the PTW-ADP, follow the procedure below to set up the system:

FX3U-4AD-PTW-ADP

Refer to Chapter 1.

Outline

Refer to Chapter 2.

Specifications check

Refer to the common
pages.

System configuration and selection

Refer to Chapter 3.

Wiring

Refer to Chapter 4.

Programming

If the error status data or the input digital value is

abnormal, refer to Chapter 5 "Troubleshooting."

— o

Outline of system:

eCompatible PLC version number

eCompatible programming tool version
number

Specifications:

eOperation environment
ePerformance specifications
eInput characteristics

System configuration:

(Refer to the common pages for analog
control.)

eSelection of units

Wiring:

ePower supply line

ePlatinum resistance thermometer
sensor line

Programming:
eDetails of special devices
eExamples of basic programs
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1 Outline
1.3 Connectable PLC and Its Version Number

1.3

Connectable PLC and Its Version Number

1.4

PTW-ADP is compatible with the following PLC.

Compatible PLC

Version number

Date of production

FX3u Series PLC

Ver. 2.20 or later

After May 2005 (initial production)

FX3uc Series PLC

Ver. 1.30 or later

After August 2004

. Version check

Special data register D8001 contains information for determining the PLC version.

D8001

PC type and
version number

L l— Version data (Example: Ver. 1.00)
PC type (Example: 24 = FX2n, FX3u, FXane, and FX3uc series)

. How to look at the manufacturer's serial number

The year and month of production of the product can be seen from the manufacturer's serial number
"SERIAL" indicated on the label adhered to the right side of the product.

Example:

FX3U-48MR/ES(production number : 570001)

Right side | MITSUBISHI

"1 MopEL FXsu-48MR/ES

100-240VAC 50/60Hz 40W
OUT:30VDC/240VAC 2A(COS¢=1)

PROGRAMMABLE )
CONTROLLER

SERIAL i 570001 |

.......

CUS LISTED 80M1 IND

)\ MITSUBISHI ELECTRIC
\__ MADE IN JAPAN

CONT. EQ. c €

CORPORATION

|— Control number

X = October, Y = November, Z = December

—|: —|:Month (Example: 7 = July), 1 to 9 = January to September,

Year (Example: 5 = 2005), last digit of dominical year

Compatible Programming Tool Version Number

Use the programming tool with the following version number to create programs for PTW-ADP of the FX3u/

FX3uc Series PLC:

Software

Version number

Remarks

GX Developer
« SWID5C-GPPW-J
« SWID5C-GPPW-E

Ver. SW8 P or later
(Ver. 8.13P)

When selecting a model, select FX3U(C)*1.

If a programming tool with the wrong version number is used, programming will not be possible.
*1.  For Ver. 8.13P to 8.24A of GX Developer, select FX3UC for the PLC type.
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2 Specifications
2.1 Generic Specifications

FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input)

2. Specifications

This chapter describes the general, power supply, and performance specifications for the PTW-ADP.

21 Generic Specifications

Item Specifications
Ambient 0 to 55°C (32 to 131°F) when operating
temperature | -25 to 75°C (-13 to 167°F) when stored
Relative o . .
humidity 5 to 95%RH (no condensation) when operating
Compliant with EN 68-2-6
Frequency Acceleration Half amplitude
(Hz) (m/s?) (mm) o
Vibration 057 0035 Tested 10 times in each
resistance DIN Rail Mounting ' direction (X-, Y-, and Z-
57 - 150 49 - axis directions) (Total:
10to 57 - 0.075 80 min, each)
Direct Mounting™?
57 to 150 9.8 -
Shock Compliant with EN 68-2-27
resistance (147 m/s2 Acceleration, Action time: 11ms, 3 times by half-sine pulse in each direction X, Y, and Z)
Noise Using noise simulator of:
resistance Noise voltage: 1,000Vp-p / Noise width: 1us / Rise: 1ns / Cycle: 30 to 100Hz
Dielectric
withstand 500 V AC, for 1 min ) )
voltage (Between all terminals and ground terminal)
. . Compliant with JEM-1021
Insulation 5MQ or more using 500V DC
resistance insulation resistance meter
Groundin Class D grounding (grounding resistance: 100 Q or less)
g <Common grounding with a heavy electrical system is not allowed.>"2
W°Tk'“9 Free from corrosive or flammable gas and excessive conductive dusts
environment
Working Compliant with IEC61131-2 (<2000m)’3
altitude

*1. If PTW-ADP is connected to the FX3uc Series PLC, direct installation is not possible.

2 Other
equipment

Other
equipment

I

IndeF)endent groanding
Best condition

Other

PLC equipment

PLC PLC

Common groun:ding
Not allowed

Shared g:rounding
Good condition

— For a detailed description of the grounding, refer to Section 3.6.

*3. If the pressure is higher than the atmospheric pressure, do not use the PTW-ADP.
The PTW-ADP may malfunction.
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FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input)

2 Specifications
2.2 Power Supply Specifications

2.2 Power Supply Specifications
Items Specification
A/D conversion circuit 24V DC +20% -15%, 50mA
driving power (It is necessary to connect a 24V DC power supply to the terminal block.)
5V DC, 15mA
Interface driving power (Since the internal power is supplied from the FX Series main unit, it is not
necessary to supply the power.)
23 Performance Specifications

Specifications

Items
Centigrade (°C) Fahrenheit (°F)
Inout sianal 3-wire platinum resistance thermometer sensor
putsig Pt100 JIS C 1604-1997
Rated temperature -100°C to +600°C -148°F to +1112°F
range
Digital output -1000 to +6000 -1480 to +11120

Resolution

0.2°C to0 0.3°C 0.4°F to 0.5°F

Total accuracy

+ +0.5% for full scale (when ambient temperature is 25°C+5°C)
+ +1.0% for full scale (when ambient temperature is in the range from 0 to 55°C)

A/D conversion
time

200us (The data will be updated at every scan time.)
—For a detailed description of data update, refer to Section 2.4.

Input
characteristics

+6150 +11390
+6000 +11120
O L
b 3
5 o
100°C 0 * -148°F 0 +
2 +600°C " +1112°F
0 te}
- ~1000 = -1480
-1150 - -1750

Insulation method

The photo-coupler is used to insulate the analog input area from the PLC.

The DC/DC converter is used to insulate the driving power supply line from the analog
input area.

Channels are not insulated from each other.

Number of I/O
points occupied

0 points
(This number is not related to the maximum number of input/output points of the PLC.)
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 2 Specifications
FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input) 2.4 A/D Conversion Time

24

A/D Conversion Time

2.5

This section describes the A/D conversion time.

. A/D conversion and special data register update timing

A/D conversion is performed at every scan time of the PLC.
During execution of END instruction, the PLC performs A/D conversion, reads out the A/D converted data,
and then writes the data in the special data registers.

FX3U-4AE'—tETW-ADP FX3U-4AD1—SFt’TW-ADP FX3U/FXauc Series PLC
Sequence
program
A/D conversion start
A/D < command
conversion
so0es0e Digital value writing
200us/4ch >
A/D conversion start END instruction
A/D command
conversion <
Digital value writing
200us/4ch >
| I

. A/D conversion during PLC stop

Even if the PLC is stopped, A/D conversion will be performed and the special data registers will be updated.

. If two or more analog special adapters are connected

During execution of the END instruction, data will be read out from all the connected adapters (in the order of
1st adapter — 2nd adapter ... 4th adapter).

. A/D conversion speed (data update time)

During execution of the END instruction, the A/D converted data of all 4 channels will be read out in 200us,
and the data read out will be written to the special data registers.
END instruction execution time will be "200us x number of connected adapters."”

Temperature Measurement

To stabilize the temperature measurement, warm-up the system for 30 minutes or more after power-on.
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 3 Wiring
FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input)

;A g
3
3
3. Wirin -
L ] g %
This chapter describes the PTW-ADP wiring. B
Observe the following caution to wire the PTW-ADP. AR
ce
WS
5>
WIRING PRECAUTIONS @ DANGER 3
* Make sure to cut off all phases of the power supply externally before attempting wiring work.
Failure to do so may cause electric shock or damages to the product. C
-
x
¢
WIRING PRECAUTIONS b=
(w)
(f}CAUTION :
* Connect the DC power supply wiring to the dedicated terminals described in this manual. e
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be D
burnt out. -
* Do not wire vacant terminals externally. =
. =
Doing so may damage the product. é
» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit. >
Do not use common grounding with heavy electrical systems.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions. E
* Make sure to observe the following precautions in order to prevent malfunctions under the influence of noise: o
- Do not bundle the power line or twisted shielded cable together with or lay it close to the main circuit, high- &
voltage line, or load line. S
Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line 5):
at least 100mm (3.94") or more away from the main circuit, high-voltage line, or load line. 8
- Ground the shield of the analog input/output cable at one point on the signal receiving side.
However, do not use common grounding with heavy electrical systems. F
* Make sure to properly wire to the European terminal board in accordance with the following precautions. )
Failure to do so may cause electric shock, a short-circuit, wire breakage, or damage to the product. &
- The disposal size of the cable end should be 9 mm (0.35"). %
- Tightening torque should be between 0.22 to 0.25 Nem. j;'_q
- Twist the end of strand wire and make sure there are no loose wires. 8
- Do not solder-plate the electric wire ends.
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. V)
Iy
>
2
+
8=
-
>
e
N
>
2
=3
e
T
2
=2
Je
o8
g:
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FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input)

3 Wiring

3.1 Terminal Layout

3.1 Terminal Layout

The terminals of the PTW-ADP are arranged as follows:

FXa-4AD-PTW
-ADP
Q POWER ﬁ
Signal Application

« o] —24* | Eyternal power
ol d 24-
+ oll] + Ground terminal
5 ol L1+ Channel-1 platinum
s ol = L1- resistance thermometer
= O] - sensor input
i g E L2+ Channel-2 platinum
- L2- resistance thermometer
<« O[] 2. | sensorinput
51 O

I I:.l __L3+ | Channel-3 platinum

ol[] L3- resistance thermometer
| ol = T sensor input
| o] L4+ Channel-4 platinum
| O[] L4- resistance thermometer
| ol 2. | sensorinput

o)




FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 3 Wiring

FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input) 3.2 Applicable Cable and Terminal Tightening Torque
3.2  Applicable Cable and Terminal Tightening Torque g
3
o
Use the following cables to connect with the counterpart equipment. Terminate the cable end as shown below. %
To connect the platinum resistance thermometer sensor, use the cable supplied with the Pt100 platinum -
resistance thermometer or a twisted pair shielded cable. B
1. Cables o
Applicable cable and tightening torque §§
L3
Wire size Tightening s =@
(stranded/single-wire) torque Termination
si . 10.3mm?2 to 0.5mm?2 » To connect a stranded cable, peel the cover off the cable
ingle-wire (AWG22 to 20) and then twist the core before connection. C
X 5 » To connect a single-wire cable, just strip the cover off the I
2-wire 0.3mm* (AWG22) cable before connection. E
Rod ) ) 0.22Nemto [+ Rod terminal with insulation sleeve &
. od. | 0.3mm* to 0.5mm 0.25 Nem (recommended terminal) )?:
V‘:i't'rr:“”a (AV¥G22 to 20) , Al 0.5-8WH : Manufactured by Phoenix Contact
o ation (Rte er t|0 t'he ro;i termlnal . Caulking tool D
Sloove fhx efm”a ",'e""f,s ownin CRIMPFOX ZA 3 : Manufactured by Phoenix Contact .
e following figure.) (or CRIMPFOX UD 6 : Manufactured by Phoenix Contact) 5
E
o
2. Termination of cable ends >
To terminate the cable, treat the stranded/single wire directly or use a rod terminal with insulation sleeve.
» To directly terminate the end of a stranded/single-wire cable: Termination of cable end E
- Twist the end of the stranded cable so that the "barbed wires" -
cannot protrude. im &
- Do not solder-plate the end of the cable. &)
9mm ).3‘:
(0.35" 8
» To terminate cable end using a rod terminal with insulation sleeve: _
If the cable sheath is too thick, it may be difficult to insert the cable into ~ Insulation sleeve CgﬂtaCt area F
the insulation sleeve. For this reason, select an appropriate cable while A\ ( nrlzp area) 3
referring to the external view. &
8mm_|(0.31") &
Manufacturer Model Caulking tool o
2(63r1nr)n 14mm >0
. ) CRIMPFOX ZA 3 A" 055" g
Phoenix Contact Al 0.5-8WH (or CRIMPFOX UD 6) ( )
3. Tool ]
+ To tighten terminals, use a small-sized screwdriver whose head is straight and is not widened as shown in 'cg
the figure to the right. .2
P
o
Note: o
If the diameter of screwdriver grip is too small, tightening torque will not H
be able to be achieved. Use the following recommended screwdriver or ;:‘gurl‘g%cé -
an appropriate replacement (grip diameter: approximately 25mm). straight. §
Manufacturer Type %
- L
Phoenix Contact S$ZS0.4x25 0.4mm. J{ I 2.5mm §0
(0.01") (0.09") |
)
=
=2
Je
o8
@:
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FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input) 3.3 Power Supply Line

3.3 Power Supply Line
Connect the 24V DC power supply line of the PTW-ADP to the 24+ and 24- terminals of the terminal block.

3.3.1 To connect to FX3u Series PLC

1. To use an external power 2. To use the 24V DC power of the PLC
PTW-ADP FX3u Series PLC PTW-ADP FX3u Series PLC
(Main unit) ey (Main unit)

i I

i i
[l (=l
¢ o -
——24- 24+ L — <+ L——24-24+ L — H OV |24VH + —
Terminal Terminal
block block
1 Class-D Class-D
|: 24V DC = grounding grounding =

Caution regarding connection of the power supply line:
Ground the " - " terminal to a class-D grounding power supply line (100Q or less) together with the

ground terminal of the PLC main unit.
For the timing of power-on/off when using an external power supply, see the following manual of the PLC

to be connected.
— Refer to the FX3u Series User's Manual - Hardware Edition.

3.3.2 To Connect To The FX3uc Series PLC

PTW-ADP FXsuc Series PLC FXane
(Main unit) Series PLC

(Input extension

‘T T+5V block)

—
) Power
b Power Power  crossover
- H connector connector connector
— 24- 24+ L — — 24- [24+| L — ' 24- |24+ 24- |24+
Terminal Black Red|Green Black Red
block

L Class-D

24V DC_||: - grounding

Caution regarding connection of the power supply line:
For the 24V DC power supply line, be sure to use the same power as the FX3uc Series PLC.

» Ground the " - " terminal to a class-D grounding power supply line (100Q or less) together with the
grounding terminal of the PLC main unit.




FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 3 Wiring
FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input) 3.4 Selection of the Platinum Resistance Thermometer Sensor

3.4 Selection of the Platinum Resistance Thermometer Sensor g
3

o
Select the Pt100 3-wire platinum resistance thermometer sensor. %
This thermometer will not be affected by voltage drop in the wiring area, and will ensure accurate -
measurement. B
3.5  Wiring of the Platinum Resistance Thermometer Sensor 55
L2

O

PTW-ADP
+5V C
Twisted shielded Terminal| 4.7kQ 4.7kQ n
Pt100 cable™ block &
100kQ chd 2
LO+ . £
= g man=m :
3 ; O 100k =
Shield +5V D
5
Twisted shielded 4.7kQ 4.7kQ c
IO cable” 100kQ . chiJ S
—:I—T LO+ : ¢
[ L 100kQ

? 1 10 = E
%
) +5V @
— 2
24vDC "L 22“1: - &
L :TF — _rl? F
L o
Class-D grounding &
LO+, LO-, 18-, ch: O represents the channel number. %
L3

o

*1. Separate the cable of the platinum resistance thermometer sensor from the other power cables or
areas easily affected by inductive noise (of the commercial power, etc.).

3.6 Grounding

MLd-Qvy-NEXd

dav-

Grounding should be performed as stated below.

L

» The grounding resistance should be 100Q2 or less.

-
* Independent grounding should be performed for best results. ?
When independent grounding is not performed, perform "shared grounding" as shown in the following %
figure. =3
— For details, refer to the User’s Manual - Hardware Edition of the PLC Series. 3
Other Other Other I
PLC equipment PLC equipment PLC equipment -
1 =
IndeF)endent groanding Shared g:rounding Common groun:ding ?z“%
Best condition Good condition Not allowed g%
@:
* The grounding wire size should be AWG22 to 20 (0.3 to 0.5 mm2).
» The grounding point should be close to the PLC, and all grounding wires should be as short as possible.
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FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input) 4.1 Loading of A/D Conversion Data

4. Programming

This chapter describes how to create programs that can read analog data using the PTW-ADP.

4.1 Loading of A/D Conversion Data

1) The input analog data will be converted into digital data and then stored in the special devices of the
FX3U/FX3uc Series PLC.

2) If data is stored in the special devices, the averaging time can be set, and the input mode can be
specified.

3) Special auxiliary relays (10 points) and special data registers (10 points) are assigned automatically
starting from the adapter nearest to the main unit.
— For a detailed description of special device assignment, refer to Section 4.2.

Communi High-speed
-cation input/output
FX3U-4AD FX3U-4AD FX3U-4AD special FX3U-4AD “special
-PTW-ADP -PTW-ADP -PTW-ADP adapter -PTW-ADP adapter EX3u/FXauc Series PLC
4th 3rd 2nd 1st Special devices
Special auxiliary relays: (
A/D < M8260 to M8269
» Special data registers: |
D8260 to D8269
Special auxiliary relays: I
ap | € M8270 to MB279 [
» Special data registers: |l
D8270 to D8279 Sequence

i program
<t Special auxiliary relays: ->
A/D M8280 to M8289
Special data registers:
P " D5280 to D8289

%

Special auxiliary relays:
<% M8290 to M8299
AD } Special data registers:

D8290 to D8299

)

» The analog special adapter nearest to the main unit is counted as the 1st analog special adapter, and the
next adapter as the 2nd analog special adapter, and so on. However, in this case, do not include the high-
speed input/output special adapter and the communication special adapter.
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FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input) 4.2 List of Special Devices

4.2 List of Special Devices

If the PTW-ADP is connected, special devices will be assigned automatically as shown in the following table:
R: Read / W: Write

i Device number
Spet":lal Description Attribute | Reference
device 1st 2nd 3rd 4th
. . Section
Special M8260 | M8270 | M8280 M8290 |Selects the temperature unit. R/W 43
Ay e e Tto [M8271 to | M8281 to | M8291 ¢ .
rela 0 0 0 0 . B
y M8269 | M8279 | Ms289 | Ms2gg |Unused (Donotuse.)
D8260 | D8270 | D8280 | Ds2gg |Channel-1temperature R
measurement data
D8261 | D8271 | D8281 | De2gq |Channel-2 temperature R _
measurement data Section
R 4.4
D8262 | D8272 | D8282 | De2gp |Channel-3temperature R
measurement data
D8263 | D8273 | D8283 | Dszo3 |Channel-4 temperature R
measurement data
) Averaging time for channel 1
Sse?al D8264 | D8274 | DB284 | DB294 | /gy onoe 1 1o 4005) R/W
ata
: Averaging time for channel 2
register
g D8265 D8275 D8285 D8295 (Setting range: 1 to 4095) R/W Section
Averaging time for channel 3 4.5
D8266 D8276 D8286 D8296 (Setting range: 1 to 4095) R/W
Averaging time for channel 4
D8267 D8277 D8287 D8297 (Setting range: 1 to 4095) R/W
D8268 | D8278 | D8288 | D8298 |Error status RIW Se‘ftg’”
D8269 D8279 D8289 D8299 |[Model code =21 R Se‘lct;on

4.3  Selection of Temperature Unit

To switch the temperature unit of the PTW-ADP turn the special auxiliary relay ON for Fahrenheit (°F) or OFF
for Centigrade (°C).
To switch the temperature unit, use the following special auxiliary relays:

Special auxiliary relay

Description
1st 2nd 3rd 4th

Selection of temperature unit:
M8260 M8270 M8280 M8290 OFF: Centigrade (°C)
ON: Fahrenheit (°F)

1. Program Example

1) To switch the temperature unit to centigrade (°C) 2) To switch the temperature unit to Fahrenheit (°F)
for the 1st adapter: for the 2nd adapter:

M8001 M8000
[ M8260 [ M8270
Normally OFF Normally ON
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FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input) 4.4 Temperature Measurement

44  Temperature Measurement

The temperature data input in the PTW-ADP will be stored in the special data registers.
The special data registers that store the temperature data are shown in the following table:

Special data register
Description

1st 2nd 3rd 4th
D8260 D8270 D8280 D8290 Stores the channel-1 temperature measurement data.
D8261 D8271 D8281 D8291 Stores the channel-2 temperature measurement data.

D8262 D8272 D8282 D8292 Stores the channel-3 temperature measurement data.
D8263 D8273 D8283 D8293 Stores the channel-4 temperature measurement data.

The immediate data or the average data (data averaged in accordance with the specified averaging time) will
be stored in the above data registers as the temperature measurement data.
— For a detailed description of the averaging time, refer to Section 4.6.

1. Caution regarding temperature measurement
The special data registers for temperature measurement data is for reading only.
Do not change (rewrite) the current data using the sequence program, indicator, or device monitor of the
programming tool.

2. Program Example

M8000
\ FNC 12 D8260 | D100 Stores the channel-1 temperature measurement
' MOV data of the 1st analog special adapter in D100.
Normally
ON
FNC 12 D8261 D101 Stores the channel-2 temperature measurement
MOV data of the 1st analog special adapter in D101.

Even if the temperature measurement data is not stored in the D100 or the D101, the D8260 or the D8261
can be directly used in the arithmetic operation instruction or a PID instruction.
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FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input) 4.5 Averaging Time
4.5 Averaging Time 9
Setting range: 1 to 4095 %
Initial value: K1 &

Numeric data type: Decimal (K)

If the averaging time is set for the PTW-ADP, the averaged temperature measurement data will be stored in B

the D8260 to D8263, D8270 to D8273, D8280 to D8283, and D8290 to D8293. The averaging time can be set gg

for each channel. Sh¥

Set the averaging time in the following special data registers: %5

Special data register L
Description C
1st 2nd 3rd 4th

D8264 D8274 D8284 D8294 Averaging time for channel-1 data g

D8265 D8275 D8285 D8295 Averaging time for channel-2 data 'cg

D8266 D8276 D8286 D8296 Averaging time for channel-3 data g

D8267 D8277 D8287 D8297 Averaging time for channel-4 data °

1. Cautions regarding averaging time setting %

+ If the averaging time is set to "1", the immediate data will be stored in the temperature measurement §
special data register.

+ If the averaging time is set to "2" or more, the average value will be calculated in accordance with the set
averaging time, and the average value obtained will be stored in the temperature measurement special E
data register. o

+ After turning the PLC power on, the average data will be stored in the temperature measurement special §
data registers (D8260 to D8263, D8270 to D8273, D8280 to D8283, and D8290 to D8293) until the number =
of data items is increased to the set averaging time. b

o

» Set the averaging time in the range from 1 to 4095. If the set value is outside the setting range, the error

signal will be output. F
— For a detailed description of error status, refer to Section 5.5 !
&
2. Program Example %
£3

M8000 ENC 12 Sets the averaging time to "1" for the channel-1 o

1} MOV K1 D8264 data of the 1st analog special adapter.
Normally

ON —
. . x
Sets the averaging time to "5" for the channel-2 @
FNC 12 K5 D8265 data of the 1stganglog special adapter. N
MOV S
+ T
8=

L

O.L-avy-neExXd
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4 Programming
4.6 Error Status

4.6

Error Status

If an error is detected in the PTW-ADP, the error status data will be stored in the corresponding special data

register.

The following table shows the special data registers that store the error status data:

Special data register

1st

2nd 3rd

4th

Description

D8268

D8278 D8288 D8298

Stores the error status data.

Check the ON/OFF status of each bit of the error status data register to determine the error. Errors are
assigned to the bits as shown in the following table. Create a program to detect errors.

Bit

Description

Bit

Description

b0

The temperature measurement data
of channel 1 is outside the specified
range, or disconnection is detected.

b5

Averaging time setting error

b1

The temperature measurement data
of channel 2 is outside the specified
range, or disconnection is detected.

b6

PTW-ADP hardware error

b2

The temperature measurement data
of channel 3 is outside the specified
range, or disconnection is detected.

b7

PTW-ADP communication data error

b3

The temperature measurement data
of channel 4 is outside the specified
range, or disconnection is detected.

b8 to b15

Unused

b4

EEPROM error

1. Caution regarding use of error status data
If a PTW-ADP hardware error (b6) or PTW-ADP communication data error (b7) is detected, it is necessary to

clear the error status with a program at the next power-on of the PLC.

For this reason, be sure to create the following program:

M8002

Initial pulse

RST

D8268.6

RST

D8268.7

Error status of 1st analog special adapter
b6 = OFF (hardware error)

Error status of 1st analog special adapter
b7 = OFF (communication data error)
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2. Program Example o)
|
S
D8268.0 =
I Y000 The temperature measurement data g
of channel 1 is outside the specified @
D8268.1 range, or disconnection is detected. B
— Y001 The temperature measurement data e
of channel 2 is outside the specified éoé
range, or disconnection is detected. (RN
D8268.2 £5
——1 Y002 The temperature measurement data =)
of channel 3 is outside the specified
D8268.3 range, or disconnection is detected. C
—t Y003 The temperature measurement data -
of channel 4 is outside the specified %
range, or disconnection is detected. i
D8268.4 =
— Y004 EEPROM error in 1st adapter S
e
D8268.5 o . ) D
' Y005 Averaging time setting error in 1st -
adapter P
N
D8268.6 g
—t Y006 PTW-ADP hardware error in 1st
adapter
D8268.7 L E
! Y007 PTW-ADP communication data error -
in 1st adapter x
=
S
o
>
>
o
o
Ul
=
¢
N
>
=
£
o

MLd-Qvy-NEXd

d4av-
.
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4.7 Model Code

Initial value: K21
Numeric data type: Decimal (K)

When the PTW-ADP is connected, model code "21" will be stored in the corresponding special data register.
The following table shows the special data registers that store the model code:

Special data register
1st 2nd 3rd 4th
D8269 D8279 D8289 D8299 Model code

Description

Use the special data registers above to check whether PTW-ADP is connected or not.

1. Program Example
FNC224 . Checks the model code of the 1st
}‘ LD = D8269 K21 @ analog special adapter.

4.8 Basic Program Example

Create the following basic program example to read out the temperature measurement data.

The following program will store the temperature measurement data (°C) from channels 1 and 2 of the 1st
adapter to D100 and D101, respectively. The averaging time is set to "1" (immediate data) for channel 1, and
"5" for channel 2.

M8002 Error status of 1st analog special
{1 RST D8268.6 | adapter
b6 = OFF (hardware error)
| | Error status of 1st analog special
RST D8268.7 adapter
b7 = OFF (communication data error)
M8001 Sets the temperature unit to centigrade
i M8260) (:C). P g
MS.(.)O2 FNC 12 K1 D8264 Sets the averaging time to "1" for
o MOV channel-1 data.
FNC 12 | | Sets the averaging time to "5" for
MOV K5 D8265 channel-2 data.
M8000
Y FNC12 | paogo | D100 | Stores the current value of the channel-1
MOV temperature measurement data in the D100.
FNC 12 | | Stores the average value of the channel-2
MOV D8261 D101 temperature measurement data in the D101.

Even if the temperature measurement data is not stored in D100 or D101, data register D8260 or D8261 can
be directly used in the arithmetic operation instruction or a PID instruction.
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5. Troubleshooting

This chapter describes the troubleshooting methods and error status.
If the temperature measurement data is not input, or if the proper digital value is not input, check the following
items:

» Version number of the PLC
* Wiring

» Special devices

* Programs

» Error status

PLC Version Number Check

* Any versions (from Ver.2.20 (initial version) to the latest version) of the FX3u Series are compatible.

» Check the version number of the FX3uc Series. The version number should be 1.30 or later.
— For a detailed description of the version number check method, refer to Section 1.3.

Wiring Check

Check the following items for wiring:

. Power

The PTW-ADP needs driving power. Verify that the power supply line is properly connected. Also check that
the POWER indicator lamp of the PTW-ADP is on.

. Platinum resistance thermometer sensor cable

Separate the cable of the platinum resistance thermometer from other power cables or inductive cables.
— For a detailed description of wiring, refer to Chapter 3.

Special Device Check

Check whether the special devices for the PTW-ADP are correctly used:

. Temperature measurement

Verify that the special device for the selected channel is correctly selected. This special device should be
selected depending on the connecting position and the channel.

. Averaging time

Check that the set averaging time is within the specified range. The averaging time should be set in the range
from 1 to 4095. If the set averaging time is outside the specified range, an error occurs.

. Error status

Check that no error is detected in the PTW-ADP.
If an error is detected, check the details of the error, and then check the wiring and programs.
— For a detailed description of special devices, refer to Chapter 4.
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5.4

Program Check

5.5

Check the following items for the program:

. Cancellation of error status at power-on

When the power is turned off and then on again, the error status should be cleared (b6 and b7 should turn off)
using the program.

. Check of storage devices

Verify that different values are not being stored in the same device by the other parts of the programs.

Error Status Check

If an error occurs in the PTW-ADP, the corresponding bit will turn on.

Bit Description Bit Description

The temperature measurement data of
b0 channel 1 is outside the specified b5 Averaging time setting error
range, or disconnection is detected.

The temperature measurement data of
b1 channel 2 is outside the specified b6 PTW-ADP hardware error
range, or disconnection is detected.

The temperature measurement data of
b2 channel 3 is outside the specified b7 PTW-ADP communication data error
range, or disconnection is detected.

The temperature measurement data of

b3 channel 4 is outside the specified b8 to 15 Unused
range, or disconnection is detected.
b4 EEPROM error - -

To solve a problem, refer to the troubleshooting method described below:

. Temperature measurement out of specified range or disconnection of line (b0 to b3)

1) Description of error
The input temperature measurement value is outside the specified range.
The temperature measurement value is not in the range between -115°C to 615°C.
Or the line between PTW-ADP and the platinum resistance thermometer sensor is disconnected.

2) Remedy
Check that the input temperature measurement value is within the specified range. Also check the wiring
condition.

. EEPROM error (b4)

1) Description of error
The adjustment data set in the EEPROM before delivery from our factory cannot be read out properly or
is destroyed.

2) Remedy
Please contact the nearest Mitsubishi Electric distributor office.

. Averaging time setting error (b5)

1) Description of error
The averaging time set for one of the channels (channels 1 to 4) is outside the specified
range: 1 to 4095.

2) Remedy
Check that the averaging time is correctly set for each channel.
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4. PTW-ADP hardware error (b6)

1)

2)

Description of error
The PTW-ADP does not operate properly.

Remedy

Check that the 24V DC power is properly supplied to the PTW-ADP. Also check that the PTW-ADP is
correctly connected to the PLC.

If the problem cannot be solved even after the above check, please contact the nearest Mitsubishi
Electric distributor office.

5. PTW-ADP communication data error (b7)

1)

2)

Description of error
A communication error is detected between the PTW-ADP and the PLC.

Remedy

Check that the PTW-ADP is correctly connected to the PLC.

If the problem cannot be solved even after the above check, please contact the nearest Mitsubishi
Electric distributor office.

G-23

avy-nexd w SWa)| UoWWOD >

avy-onexd

vay-nexd U dav-avy-nexd O

M davvarnexd M1

1d-@vy-nexd

dav-

MLd-Qvy-NEXd

dav-

L

O.L-avy-neExXd

dav-

uoionsu| Aild s

(88 ON4)




FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 5 Troubleshooting
FX3U-4AD-PTW-ADP (4-channel Platinum Resistance Thermometer Data Input) 5.5 Error Status Check

MEMO

G-24



FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input)

avy-nexd W SWa)| UoWWOD >

avy-onexd

FX3u/FX3uc Series Programmable Controllers

User's Manual [Analog Control Edition]
FX3u-4AD-TC-ADP (4-channel Thermocouple Data Input)

varnexd & dav-avirnexs O

M davvarnexd M1

1d-@vy-nexd

av-

G)cl

.
¢
N
>
2
+T
SE
.
e
N
>
9
Foreword 50
el
This manual describes the specifications, wiring, and operation methods for the FX3u-4AD-TC-ADP special I
adapter (4-channel thermocouple input) and should be read and understood before attempting to install or -
use the unit. =
Store this manual in a safe place so that you can take it out and read it whenever necessary. Always forward ,_EQ
it to the end user. 55
xS
oo

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent
licenses. Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property
rights which may occur as a result of using the contents noted in this manual.

© 2005 MITSUBISHI ELECTRIC CORPORATION
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1 Outline

1.1 Outline of Functions

|
1. Outline

This chapter describes the outline of FX3uU-4AD-TC-ADP (referred to as TC-ADP).

1.1 Outline of Functions

nexd m Swa)| uowwo) >

The FX3U-4AD-TC-ADP is an analog special adapter. Connect the FX3u-4AD-TC-ADP to the FX3u/FX3uc
Series PLC to read the data from the 4-channel thermocouple.

1) Up to 4 TC-ADP units can be connected to the PLC. (Including other analog special adapters)
2) Thermocouple types K and J can be connected. (However, it's impossible to use both types K and J with

1 adapter.)

3) AJ/D conversion data will be automatically written to the special data register of the FX3U/FX3uc Series

PLC.

4 adapters, maximum (including other
analog special adapters)

V‘

K

+

Expansion
4th 3rd 2nd 1st board"

adapter adapter adapter adapter

f Analog data f

Thermocouple temperature sensor type K or J

=

Description

Transfer direction

+

Setting of temperature unit
Switching of types between

Temperature measurement »

A

type K and type J
Setting of averaging time

Refer to the system configuration shown in the User's Manual - Hardware Edition to check the number of connectable units

and to configure the entire system.

— FX3u/FXsuc Series PLC —

1st adapter
2nd adapter
3rd adapter
4th adapter

Special devices

M/D8260 to M/D8269

M/D8270 to M/D8279

M/D8280 to M/D8289

M/D8290 to M/D8299

*1.The expansion board is not required when connecting with the FX3uc (D, DSS) PLC.

=
x
w
c
O&
$8
o
=
P
w
c
A
>
2
>
o
o
Ul
>
w
c
IS
o
>
~~~~~~ Number of connectable units
=
...... To check the connectable >
PLC model number, refer to &
Section 1.3. A
o
>
>
]
o
Ul
x
w
&
,,,,,, For a detailed description of S
wiring, refer to Chapter 3. :‘5
55
o
=
x
w
c
IS
>
2
...... For a detailed description of >0
special devices, g g

refer to Chapter 4.

For a detailed description of a
basic program,
refer to Section 4.9.

O.L-avy-neExXd

dav-

UORONASU| (ld e

(88 ON4)

H-3




FX3U/FX3uc Series PLC User's Manual - Analog Control Edition
FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input)

1 Outline

1.2 Setup Procedure Before Starting Operation

1.2

Setup Procedure Before Starting Operation

Before starting analog input using TC-ADP, follow the procedure below to set up the system:

FX3u-4AD-TC-ADP

Refer to Chapter 1.

Outline

Refer to Chapter 2.

Specifications check

Refer to the common

pages.

System configuration and selection

Refer to Chapter 3.

Wiring

Refer to Chapter 4.

Progra

mming

If the error status data or the input analog value is

abnormal, refer to Chapter 5 "Troubleshooting."

Outline of system:

eCompatible PLC version number

eCompatible programming tool version number

Specifications:

eOperation environment
ePerformance specifications
eInput characteristics

System configuration:

(Refer to the common pages for analog control.)

eSelection of units

Wiring:

eSelection of sensor cable
ePower supply line
eAnalog input line

Programming:
eDetails of special devices
eExamples of basic programs
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 1.3 Connectable PLC and Its Version Number
1.3  Connectable PLC and Its Version Number g
3
o
TC-ADP is compatible with the following PLC. %
3
w
Compatible PLC Version number Date of production
FX3u Series PLC Ver. 2.20 or later After May 2005 (initial production) B
FX3auc Series PLC Ver. 1.30 or later After August 2004 xX
ok
£Z
1. Version check
Special data register D8001 contains information for determining the PLC version number. C
5
D8001 N
| L )U>
vggic%pr?uﬁ?ger L l— Version data (Example: Ver. 1.00) )?:
PC type (Example: 24 = FX2n, FX3u, FXane, and FX3uc series) D
2. How to look at the manufacturer's serial number %
The year and month of production of the product can be seen from the manufacturer's serial number &
"SERIAL" indicated on the label adhered to the right side of the product. =
Example:
FX3U-48MR/ES(production number : 570001) E
e A
Right side .| MITSUBISHI  Pregiummece 2
”| MODEL FXsu-48MR/ES <
o
100-240VAC 50/60Hz 40W i:‘:
OUT:30VDC/240VAC 2A(COS¢=1) =
SERIAL 1570001 F
CUS LISTED 80M1 INDJ CONT. EQ. c€ ;
"\MITSUBISHI ELECTRIC| CORPORATION 8
\__MADE IN JAPAN J &
v 5
L3
- o
—|: |— Control number G
Month (Example: 7 = July), 1 to 9 = January to September,
X = October, Y = November, Z = December g
Year (Example: 5 = 2005), last digit of dominical year <
5
+T
8=
14 Compatible Programming Tool Version Number
=
Use the programming tool having the following version number to create programs for TC-ADP: §
N
P
Software Version number Remarks 5"5
GX Developer Ver. SW8 P or lat S
er. or later *
« SWLID5C-GPPW-J (Ver. 8.13P) When selecting a model, select FX3U(C)™". I
« SWID5C-GPPW-E o -
=
=2
If a programming tool with the wrong version number is used, programming will not be possible. %g
*1. For Ver. 8.13P to 8.24A of GX Developer, select FX3UC for the PLC type. @g
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2. Specifications

This chapter describes the general, power supply, and performance specifications for the TC-ADP.

21 Generic Specifications

Item Specifications

0 to 55°C (32 to 131°F) when operating
-25 to 75°C (-13 to 167°F) when stored

Ambient temperature

Relative humidity 5 to 95%RH (no condensation) when operating
Compliant with EN 68-2-6
Frequency Acceleration | Half amplitude
Hz m/s? mm
1(() ;7 ( ) (()03; Tested 10 times in
Vibrati ist - - . irecti - Y-
ibration resistance DIN Rail Mounting each dlrgcthn (X. , Y-,
57 - 150 4.9 - and Z-axis directions)
- 101057 ~ 0075 (Total: 80 min, each)
Direct Mounting*!
57 to 150 9.8 -
Compliant with EN 68-2-27
Shock resistance (147 m/s2 Acceleration, Action time: 11ms, 3 times by half-sine pulse in each direction X, Y,

and 2Z)

Using noise simulator of:
Noise voltage: 1,000Vp-p / Noise width: 1us / Rise: 1ns / Cycle: 30 to 100Hz

Noise resistance

Dielectric withstand 500 VV AC, for 1 min . .
voltage (Between batch of all terminals and ground terminal)

5MQ or more using 500V DC Compliant with JEM-1021
insulation resistance meter

Insulation resistance

Class D grounding (grounding resistance: 100 Q or less)

Grounding <Common grounding with a heavy electrical system is not allowed.>"2
W°Tk'”9 Free from corrosive or flammable gas and excessive conductive dusts
environment

Working altitude Compliant with IEC61131-2 (<2000m)™3

*1. If TC-ADP is connected to the FX3uc Series PLC, direct installation is not possible.

*2.
Other Other Other
PLC equipment PLC equipment PLC equipment
Inde;:)endent groanding Shared g:rounding Common groun:ding
Best condition Good condition Not allowed

— For a detailed description of the grounding, refer to Section 3.7.

*3. If the pressure is higher than the atmospheric pressure, do not use the TC-ADP.
The TC-ADP may malfunction.

2.2 Power Supply Specifications

Item Specifications
A/D conversion circuit 24V DC +20% -15%, 45mA
driving power (It is necessary to connect a 24V DC power supply to the terminal block.)
5V DC, 15mA
Interface driving power (Since the internal power is supplied from the FX Series main unit, it is not
necessary to supply the power.)
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2.3 Performance Specifications 9
|
S
5l
3
w
Specifications
Item = = B
Centigrade (°C) Fahrenheit (°F)
Inout sianal Thermocouple type K or J g?g?
put slg JIS C 1602-1995 5%
Rated temperature | TyPe K -100°C to +1000°C Type K -148°F to +1832°F h
range Type J -100°C to +600°C Type J -148°F to +1112°F
Digital outout Type K -1000 to +10000 Type K -1480 to +18320 C
igital outpu
g P Type J -1000 to +6000 Type J -1480 to +11120 g
=
_ Type K 0.4°C Type K 0.72°F &
Resolution o
Type J 0.3°C Type J 0.54°F 5
o
Total accuracy +(0.5% full scale +1°C)
A/D conversion 200us (The data will be updated at every scan time.) D
time —For a detailed description of data update, refer to Section2.4. =2
3
[S)
>
e Type K *Type K
+10100 +18500
+10000 +18320 E
Q w =
S 3 =
o 8 £
-100°C g * -148°F 0 + 2
>
O +1000°C w +1832°F 8
o (]
h -1000 2 -1480 F
Input ' -1100 -1660
characteristics =
o J eType J <
ype +6100 P +11300 &
+6000 +11120 O
25
o
%) -
S 3 G
A100C ¢ b4 -148°F 0 * =
0 +600°C W +1112°F -Cg
o (]
- ~1000 2 -1480 LB
-1100 -1660 %g
» The photo-coupler is used to insulate the analog input area from the PLC.
. . . . . ]
Insulation method The DC/DC converter is used to insulate the driving power supply line from the analog 3
input area. 4';
+ Channels are not insulated from each other. 2
>
Number of 1/0 0 points Sh
points occupied (This number is not related to the maximum number of input/output points of the PLC.) I
e
=
=2
Je
o8
g:
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24

A/D Conversion Time

2.5

This section describes the A/D conversion time.

. A/D conversion and special data register update timing

A/D conversion is performed at every arithmetic operation of the PLC.
During execution of END instruction, the PLC performs A/D conversion, reads out the A/D converted data,
and then writes the data in the special data registers.

FXaU-4AD. TC-ADP FX3u-4AD-TC-ADP FX3u/FX3uc Series PLC
n'th 1st
Sequence
program
A/D conversion start
A/D command
conversion <
LN N N N NN ) PP Ly
200 ps/4ch Digital value writing >
A/D conversion start END instruction
A/D command
conversion <
Digital value writing
200 ps/4ch >
|

2. A/D conversion during PLC stop

Even if the PLC is stopped, A/D conversion will be performed and the special data registers will be updated.

. If two or more analog special adapters are connected

During execution of the END instruction, data will be read out from all the connected adapters (in the order of
1st adapter — 2nd adapter...4th adapter).

. A/D conversion speed (data update time)

During execution of the END instruction, the A/D converted data of all 4 channels will be read out in 200us,
and the data read out will be written to the special data registers.
END instruction execution time will be "200us x number of connected adapters."

Temperature Measurement

To stabilize the temperature measurement, warm-up the system for 30 minutes or more after power-on.
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;s A
3. Wiring

This chapter describes the TC-ADP wiring.
Observe the following caution to wire the TC-ADP.

WIRING PRECAUTIONS @DANGER

* Make sure to cut off all phases of the power supply externally before attempting wiring work.
Failure to do so may cause electric shock or damages to the product.

WIRING PRECAUTIONS AC AUTION

* Connect the DC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be
burnt out.
* Do not wire vacant terminals externally.
Doing so may damage the product.
» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit.
Do not use common grounding with heavy electrical systems.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.
* Make sure to observe the following precautions in order to prevent malfunctions under the influence of noise:
- Do not bundle the power line or twisted shielded cable together with or lay it close to the main circuit, high-
voltage line, or load line.
Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line
at least 100mm (3.94") or more away from the main circuit, high-voltage line, or load line.
- Ground the shield of the analog input/output cable at one point on the signal receiving side.
However, do not use common grounding with heavy electrical systems.
* Make sure to properly wire to the European terminal board in accordance with the following precautions.
Failure to do so may cause electric shock, a short-circuit, wire breakage, or damage to the product.
- The disposal size of the cable end should be 9 mm (0.35").
- Tightening torque should be between 0.22 to 0.25 Nem.
- Twist the end of strand wire and make sure there are no loose wires.
- Do not solder-plate the electric wire ends.
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed.
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3 Wiring

3.1 Terminal Layout

3.1

Terminal Layout

The terminals of the TC-ADP are arranged as follows:

24- 24+

Li- L1+ Jtype Jtype ® @

L3 L3+ L2-

La+

<

FXau-4AD-TC
-ADP
Q POWER
Signal Application
o|[] —24* | Extemal power
ol 2
ol L Ground terminal
o] ° Unused
ol o (Do not connect any lines.)
o|d J-type Switches the type between
o] J-type type K and type J.
ol L1+ Channel-1 thermocouple
ol (1- sensor input
. o |:,| L2+ Channel-2 thermocouple
o) |:| L2- sensor input
o] L3+ Channel-3 thermocouple
e} |:| L3- sensor input
o] L4+ Channel-4 thermocouple
ol[] L4- sensor input

ﬁ
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 3 Wiring

3. Tool
» To tighten terminals, use a small-sized screwdriver whose head is straight and is not widened as shown in

FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 3.2 Applicable Cables and Terminal Tightening Torque
3.2  Applicable Cables and Terminal Tightening Torque g
3
o
Use the following cables to connect with the counterpart equipment. Terminate the cable end as shown below. %
3
1. Cables ’
Applicable cable and tightening torque B
Wire size Tightening o Z?Z?
. . Termination cc
(stranded/single-wire) torque Q 4';
Si . 0.3 mmZ2 to 0.5 mm?2 + To connect a stranded cable, peel the cover off the cable &°
ingle-wire (AWG22 to 20) and then twist the core before connection.
X 2 » To connect a single-wire cable, just strip the cover off the
2-wire 0.3mm“(AWG22) cable before connection. C
) ) 0.22Nemto [« Rod terminal with insulation sleeve =
Rod terminal |0-3 MM~ to 0.5 mm 0.25 Nem (recommended terminal) -
with (AWG22-20) , Al 0.5-8WH : Manufactured by Phoenix Contact S
insulation (Refer to t,he rod termmal + Caulking tool jcz’
sleeve f’ilte”?a' Vf'."'w shown in the CRIMPFOX ZA 3 : Manufactured by Phoenix Contact ©
ollowing figure.) (or CRIMPFOX UD 6 : Manufactured by Phoenix Contact) D
2. Termination of cable end %
To terminate the cable, treat the stranded/single wire directly or use a rod terminal with insulation sleeve. 5
>
+ To directly terminate the end of a stranded/single-wire cable: Termination of cable end
- Twist the end of the stranded cable so that the "barbed wires"
cannot protrude. E
- Do not solder-plate the end of the cable. o
9mm P
(0.35" £
» To terminate cable end using a rod terminal with insulation sleeve: _ )-):
If the cable cover is too thick, it may be difficult to insert the cable into  Insulation sleeve CgﬂtaCt area g
the insulation sleeve. For this reason, select an appropriate cable while N ( nrlzp area)
referring to the external view. F
8mm_|(0.31") .
Manufacturer Model Caulking tool 26 Py
CRIMPFOX ZA 3 (0 r1nr)n 1mm £
i - ' 0.55" >
Phoenix Contact Al 0.5-8WH (or CRIMPFOX UD 6) (0.55") &
55
o

the figure to the right. =
Iy
Note: &
If the diameter of screwdriver grip is too small, tightening torque will not Jgé
be able to be achieved. Use the following recommended screwdriver or 1E§UT§?J% -
an appropriate replacement (grip diameter: approximately 25mm). straight.
Manufacturer Model 8
Phoenix Contact SZS 0.4x2.5 0.4m L 5 5mm N
n T T - >
(0.01") (0.09") @
go
e
T
=
=2
Je
o8
@:
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 3.3 Power Supply Line

3.3 Power Supply Line

Connect the 24V DC power supply line of the TC-ADP to the 24+ and 24- terminals of the terminal block.

3.3.1 To connect to FX3u Series PLC

1. To use an external power 2. To use the 24V DC power of the PLC
USRI FX3u Series PLC oAl FX3u Series PLC
T T+5V (Main unit) T+5V (Main unit)
— — -
o} o}

4 —
L 24- [24+ L — < L 24- [24+| L — 4 0V |24V L —
Terminal Terminal
block block
Class-D Class-D
|: 24V DC = grounding grounding =+

Caution regarding connection of the power supply line:
» Ground the " - " terminal to a class-D grounding power supply line (100Q or less) together with the
grounding terminal of the PLC main unit.

» For the timing of power-on/off when using an external power supply, see the following manual of the PLC

to be connected.
— Refer to the FX3u Series User's Manual - Hardware Edition.

3.3.2 To connect to the FX3uc Series PLC

TC-ADP . FXanc
FX3uc Seneg PLC Series PLC
+5V (Main unit) (Input extension
T T block)
|-
: Power
i Power Power crossover
aln connector connector
connector
—— 24- 24+ L — —24- [24+] L |— ' 24- |24+ 24- [24+-
Terminal Black Red| Green Black| |Red
block

L Class-D

24V DC_||: - grounding

Cautions regarding connection of the power supply line:
» For the 24V DC power supply line, be sure to use the same power as the FX3uc Series PLC.

» Ground the " - " terminal to a class-D grounding power supply line (100Q or less) together with the
ground terminal of the PLC main unit.
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 3.4 Selection of the Thermocouple

3.4

Selection of the Thermocouple

3.41

Thermocouple type

3.4.2

» There are 2 types of thermocouples: K type and J type. When selecting the thermocouple type, make sure
that the same type of thermocouple is connection to all the channels.

* Be sure to use a non-grounded thermocouple type.

Compensating lead wire

3.5

To connect the thermocouple, use one of the following types of compensating lead wires:

Thermocouple Type of compensating lead wire
Type K KX,KCA,KCB,KCC
Type J JX

» The compensating lead wire indicates a temperature value of approximately 0.12°C higher than that of the
wire resistor (10Q2). Use the appropriate compensating lead wire when considering this difference.

+ If the compensating lead wire is very long, the wire may be easily affected by noise, etc. It is, therefore,
recommended for the length of the compensating lead wire to be 100 m or less.

Wiring of Thermocouple

3.5.1

Wiring depends on the thermocouple type selected. Refer to the following wiring diagrams:

Wiring of thermocouple type K

Terminal block TC-ADP
OPEN*1 Ppej
ype Temperatur_e ]
Thermocouple Compensating compensating C'rcu'tj”
type K lead wire 3KQ
L+ ch]
L-
Shield Temperature
compensating circui
d Lo+ — chd)
< — LO-
i v
L
4 24+ - - —_ j
24V DC = 4. LT = -
ey W ="
Class-D
grounding ~

LO+, LO-, chd: Orepresents the channel number.

*1. ltis not necessary to connect lines to the J-type terminals. Leave these terminals disconnected.
*2.  Keep the thermocouple away from inductive noise (commercial power, etc.).
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 3 Wiring
FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 3.6 Caution Regarding Wiring

3.5.2 Wiring of the thermocouple type J

Terminal block TC-ADP

type J
*q tige J J Tempet_raturt_a X
Thermocouple Compensating compensating circui
type J? lead wire

o 1 3kO chdd
LO-
Shield
Temperature
compensating circuit
<_i LO+ S50 chJ
2 — LO-
J +5V
24vDC *-L 2;: -
e =
Class-D _L |
grounding =

LO+, LO-, chdd: Orepresents the channel number.

*1. To use a J thermocouple type, be sure to connect the thermocouple to these terminals. In addition,
select J type by turning on the type K/J selection special auxiliary relay.

*2.  Keep the thermocouple away from inductive noise (commercial power, etc.).

3.6  Caution Regarding Wiring

* ltis not possible to connect different types of thermocouples to 4 channels of TC-ADP. Be sure to use the
same type of thermocouple for all the channels.

« TC-ADP is not insulated between the channels. For this reason, be sure to use a non-grounded type
thermocouple.

* Be sure not to connect to the terminal "e".

3.7 Grounding

Grounding should be performed as stated below.
» The grounding resistance should be 100Q2 or less.

* Independent grounding should be performed for best results.
When independent grounding is not performed, perform "shared grounding" as shown in the following

figure.
— For details, refer to the User’s Manual - Hardware Edition of the PLC Series.
Other Other Other
PLC equipment PLC equipment PLC equipment
IndeEendent grOL:mding Shared g:rounding Common groun:ding
Best condition Good condition Not allowed

» The grounding wire size should be AWG22 to 20 (0.3 to 0.5 mm2).
» The grounding point should be close to the PLC, and all grounding wires should be as short as possible.
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 4.1 Loading of A/D Conversion Data

;A g
=
3
4. Programmin =
g g
I
This chapter describes how to create programs that can read out the analog data using the TC-ADP. B
X%
. . e
4.1 Loading of A/D Conversion Data £
O
1) The input analog data will be converted into digital data and then stored in the special devices of the
FX3U/FX3uc Series PLC. C
2) If data is stored in the special devices, the averaging time can be set, and the input mode can be o
specified. z
N
3) Special auxiliary relays (10 points) and special data registers (10 points) are assigned automatically ).5
starting from the adapter nearest to the main unit. %
— For a detailed description of special device assignment, refer to Subsection 4.2.
Communi- High-speed D
FX3U-4AD FX3U-4AD FXGU-4AD Setoh  FXau-4AD MPuloutout ]
-TC-ADP -TC-ADP  -TC-ADP  gqapter  -TC-ADP agapter FX3u/FXsuc Series PLC E
o
>
4th 3rd 2nd 1st Special devices
Special auxiliary relays:
an € PVIB260 to MB26s - [ € E
Special data registers: |
D8260 to D8269 =
>
T &
Special auxiliary relays: 1 S
<€ g M8270 to Mr%279 s g
A/D Special data registers: | 3'5
D8270 to D8279 o
=1 Sequence
Special auxiliary relays: e [ -> program F
AID In M8280 to M8289 -
Special data registers: | %
D8280 to D8289 N
>
(w)
Special auxiliary relays: 1 >3
L P V8260 to Mb20s €] =B
A/D * Special data registers: |
D8290 to D8299 G
-
P
» The analog special adapter nearest to the main unit is counted as the 1st analog special adapter, and the 'E
next adapter as the 2nd analog special adapter, and so on. However, in this case, do not include the high- .2
speed input/output special adapter and the communication special adapter. %g
-
>
e
N
>
P
=3
el
el
=
=2
Je
55
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input)

4 Programming

4.2 List of Special Devices

4.2 List of Special Devices

If TC-ADP is connected, special devices will be assigned automatically as shown in the following table:
R: Read / W: Write

i Device number
sPe?lal Description Attribute | Refer to
device 1st 2nd 3rd 4th
. Section
M8260 M8270 M8280 M8290 |Selects the temperature unit R/W 43
Special " -
auxiiary | M8261 | M8271 | Me281 | ms2g1 |SWitches the thermocouple type Riw | Section
relay between type K and type J 4.4
M8262to | M8272to | M8282to | M8292 to Unused (Do not use.) ) )
M8269 | M8279 M8289 M8299 ’
D8260 D8270 D8280 D8290 dC:t::nneI-1 temperature measurement R
D8261 D8271 D8281 D8291 Channel-2 temperature measurement R .
data Section
R 4.5
D8262 D8272 D8282 D8292 dC:tz;nneI 3 temperature measurement R
D8263 D8273 D8283 D8293 g:tznnel-4 temperature measurement R
i D8264 | D8274 | D8284 | Ds29a |Averaging time for channel 1 RIW
Spteolal (Setting range: 1 to 4095)
ata
; Averaging time for channel 2
register
9 D8265 D8275 D8285 D8295 (Setting range: 1 to 4095) R/W Section
Averaging time for channel 3 4.6
D8266 D8276 D8286 D8296 (Setting range: 1 to 4095) R/W
Averaging time for channel 4
D8267 D8277 D8287 D8297 (Setting range: 1 to 4095) R/W
D8268 | D8278 | D8288 | D8298 |Error status RIW Se4°t7'°"
D8269 | D8279 | D8289 | D8299 |Model code = 10 R Seféo”

4.3  Selection of Temperature Unit

The state of special auxiliary relays decides the TC-ADP's temperature unit as shown in the table below.
To switch the temperature unit, use the following special auxiliary relays:

Special auxiliary relay

Description
1st 2nd 3rd 4th
Selection of temperature unit:
M8260 M8270 M8280 M8290 OFF: Centigrade (°C)
ON: Fahrenheit (°F)

1. Program Example

1)To switch the temperature unit to
centigrade (°C) for the 1st adapter:

M8001
Normally OFF

M8260

2) To switch the temperature unit to
Fahrenheit (°F) for the 2nd adapter:

M8000
I M8270
Normally ON
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input)

4 Programming
4.4 Selection of Type K or J

44  Selection of Type Kor J
Turn on the J type or off the K type selection special auxiliary relay to select the thermocouple type J or K for
TC-ADP.
The thermocouple type will be selected for all the channels at the same time.
To select the thermocouple type, use the following special auxiliary relays:
Special auxiliary relay L.
Description
1st 2nd 3rd 4th
Selection of type K or J:
M8261 M8271 M8281 M8291 OFF: Type K
ON: TypeJ
. Program Example
1) To select thermocouple type K for the 2)To select thermocouple type J for the
1st adapter: 2nd adapter :
M8001 M8000
I M8261 il M8271
Normally OFF | Normally ON
4.5 Temperature Measurement

The temperature data input in the TC-ADP will be stored in the special data registers.
The special data registers that store the temperature data are shown in the following table:

Special data register L.
Description
1st 2nd 3rd 4th
D8260 D8270 D8280 D8290 Stores the channel-1 temperature measurement data.
D8261 D8271 D8281 D8291 Stores the channel-2 temperature measurement data.
D8262 D8272 D8282 D8292 Stores the channel-3 temperature measurement data.
D8263 D8273 D8283 D8293 Stores the channel-4 temperature measurement data.

The immediate data or the average data (data averaged in accordance with the specified averaging time) will
be stored in the above data registers as the temperature measurement data.

— For a detailed description of the averaging time, refer to Section 4.6.

. Caution regarding temperature measurement

The temperature measurement data are for reading only.
Do not change (rewrite) the current data using the sequence program, indicator, or device monitor of the
programming tool.

. Example of program

M8000

FNC 12 D8260 | D100 Stores the channel-1 temperature measurement data
' MOV of the 1st analog special adapter in the D100.
Normally|
ON
ENC 12 Stores the channel-2 temperature measurement data
MOV D8261 | D101 of the 1st analog special adapter in the D101.

Even if the temperature measurement data is not stored in D100 or D101, data registers D8260 or D8261 can
be directly used in the arithmetic operation instruction or a PID instruction.
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FX3U/FX3uc Series PLC User's Manual - Analog Control Edition 4 Programming
FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 4.6 Averaging Time

4.6

Averaging Time

Setting range: 1 to 4095
Initial value: K64
Numeric data type: Decimal (K)

If the averaging time is set for the TC-ADP, the averaged temperature measurement data will be stored in the
D8260 to D8263, D8270 to D8273, D8280 to D8283, and D8290 to D8293. The averaging time can be set for

each channel.

Set the averaging time in the following special data registers:

Special data register L
Description
1st 2nd 3rd 4th
D8264 D8274 D8284 D8294 Averaging time for channel-1 data
D8265 D8275 D8285 D8295 Averaging time for channel-2 data
D8266 D8276 D8286 D8296 Averaging time for channel-3 data
D8267 D8277 D8287 D8297 Averaging time for channel-4 data

1. Cautions regarding averaging time setting

 If the averaging time is set to "1", the immediate data will be stored in the temperature measurement
special data register.

+ If the averaging time is set to "2" or more, the average value will be calculated in accordance with the set
averaging time, and the average value obtained will be stored in the temperature measurement special

data register.

+ After turning the PLC power on, the average data will be stored in the temperature measurement special
data registers (D8260 to D8263, D8270 to D8273, D8280 to D8283, and D8290 to D8293) until the number
of data items is increased to the set averaging time.

» Set the averaging time in the range from 1 to 4095. If the set value is outside the setting range, the error
signal will be output.

2. Program Example

M8000

— For a detailed description of error status, refer to Section 5.5

Normally|
ON

FNC 12 Sets the averaging time to "32" for the channel-1
MOV K32 D8264 data of the 1st analog special adapter.

FNC 12 Sets the averaging time to "128" for the channel-2
MOV K128 | D8265 data of the 1st analog special adapter.
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 4.7 Error Status
4.7 Error Status 9
If an error is detected on TC-ADP, the error status data will be stored in the corresponding special data %
register. &
The following table shows the special data registers that store the error status data: B
Special data register i
P g Description éoé
1st 2nd 3rd 4th SN
&>
D8268 D8278 D8288 D8298 Stores the error status data. 5°
Check the ON/OFF status of each bit of the error status data register to determine the error. Errors are
assigned to the bits as shown in the following table. Create a program to detect errors. C
Bit Description Bit Description %
The temperature measurement data 4';;
b0 of channel 1 is outside the specified b5 Averaging time setting error 5U>
range, or disconnection is detected. 2
The temperature measurement data D
b1 of channel 2 is outside the specified b6 TC-ADP hardware error
range, or disconnection is detected. g
=
The temperature measurement data 5
b2 of channel 3 is outside the specified b7 TC-ADP communication data error =
range, or disconnection is detected.
The temperature measurement data E
b3 of channel 4 is outside the specified b8 to b15 Unused
range, or disconnection is detected. I
b4 EEPROM error - - ?6
>
1. Caution regarding use of error status data )é
If a TC-ADP hardware error (b6) or TC-ADP communication data error (b7) is once detected, it is necessary
to clear the error status with a program at next power-on of the PLC. F
For this reason, be sure to create the following program: g
=
M8002 Error status in the 1st analog special adapter %
| RST |D8268.6[— b6 = OFF (hardware error) >3
Initial pulse =
Error status in the 1st analog special adapter G
RST D8268.7 b7 = OFF (communication data error) )
¢
N
>
2
+T
8=

O.L-avy-neExXd

dav-

UORONASU| (ld s
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input)

4 Programming
4.7 Error Status

2. Example of program

D8268.0
:

Y000

D8268.1

!

D8268.2

Y001

!

D8268.3

Y002

Y003

!

D8268.4
:

Y004

D8268.5
—t

Y005

D8268.6
:

Y006

D8268.7
:

Y007

00009090

The temperature measurement data
of channel 1 is outside the specified
range, or disconnection is detected.

The temperature measurement data
of channel 2 is outside the specified
range, or disconnection is detected.

The temperature measurement data
of channel 3 is outside the specified
range, or disconnection is detected.

The temperature measurement data
of channel 4 is outside the specified
range, or disconnection is detected.

EEPROM error in 1st adapter

Averaging time setting error in 1st
adapter

TC-ADP hardware error in 1st
adapter

TC-ADP communication data error
of the 1st adapter
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 4.8 Model Code
4.8 Model Code 9
|
S
Initial value: K10 =
3
Numeric data type: Decimal (K) @
When the TC-ADP is connected, model code "10" will be stored in the special data register. B
The following table shows the special data registers that store the model code: e
xX X
Special dat ist gg
ecial data register D b
P 9 Description £5
1st 2nd 3rd 4th =
D8269 D8279 D8289 D8299 Model code
Use the above special data registers to check whether TC-ADP is connected or not. C
-
x
1. Program Example 2
N
P
(w)
FNC224 Checks the model code of the 1st >
}‘ LD = D8&269 K10 . analog special adapter. =
4.9 Basic Program Example 2
Create the following basic program to read out the temperature measurement data. >
The following program will select thermocouple type K and will store the temperature measurement data (°C)
of channels 1 and 2 of the 1st adapter in the D100 and the D101, respectively. The averaging time will be set
to "32" for channel 1, and "128" for channel 2. E
-
M8002 Error status of 1st analog special é
—l RST D8268.6 - adapter 5
b6 = OFF (hardware error) >
>
RST D8268.7 Error status of 1st analog special 3
’ adapter o
o Comn i F
: M8260 centigrade (°C) g
:
M8261 Selects thermocouple type K :,D%
U—I
M8002 o
T FNC 12 | | Sets the averaging time to "32" for
' MOV K3z D8264 channel-1 data G
-
FNC 12 | | Sets the averaging time to "128" for by
MOV K128 | D8265 channel-2 data N
b
M8000 Stores the current value of the . %
I FNC 12 | pgoeo | D100 | channel-1 measurement )Sg
MOV temperature data to D100. o
Stores the current value of the
FNC 12 | pgog1 D101 H channel-2 measurement
MOV temperature data to D101. ]
=
Even if the temperature measurement data is not stored to D100 or D101, data registers D8260 or D8261 can %
be directly used in the arithmetic operation instruction or a PID instruction. :‘53
e
e,
=
2
g8
xS
*
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 5.1 PLC Version Number Check

5. Troubleshooting

This chapter describes the troubleshooting methods and error status.
If the temperature measurement data is not input, or if the proper digital value is not input, check the following
items:

» Version number of the PLC
* Wiring

» Special devices

* Programs

» Error status

5.1 PLC Version Number Check
* Any versions (from Ver.2.20 (initial version) to the latest version) of the FX3u Series are compatible.
» Check the version number of FX3uc Series. The version number should be 1.30 or later.
— For a detailed description of the version number check method, refer to Section 1.3.
5.2  Wiring Check
Check the following items for wiring:
. Power
The TC-ADP needs driving power. Verify that the power supply line is properly connected. Also check that the
POWER indicator lamp of the TC-ADP is on.
. Thermocouple cable
Use a non-grounded type thermocouple and connect the thermocouple using the compensating lead wire.
In addition, separate the cable of the thermocouple from the other power cables or inductive cables.
. To use thermocouple type J
To use thermocouple type J, shortcircuit the J-type terminals. If these terminals are not shortcircuited, the
temperature measurement data cannot be read out correctly.
— For a detailed description of wiring, refer to Chapter 3.
5.3  Special Device Check

Check whether the special devices for the TC-ADP are correctly used:

. Selection of type Kor J

Check if the special device for type K/J selection is correctly set.
Turn off the device to select thermocouple type K. Turn on the device to select thermocouple type J.

. Temperature measurement

Check if the special device of the selected channel is correctly set.
This special device should be selected depending on the connecting position and the channel.

. Averaging time

Verify if the set averaging time is within the specified range. The averaging time should be set in the range
from 1 to 4095. If the set averaging time is outside the specified range, an error occurs.

. Error status

Check that no error is detected in the TC-ADP.
If an error is detected, check the details of the error, and then check the wiring and programs.
— For a detailed description of special devices, refer to Chapter 4.
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 5.4 Program Check

5.4

Program Check

5.5

Check the following items for the program:

. Cancellation of error status at power-on

When the power is turned off and then on again, the error status should be cleared (the b6 and the b7 should
turn off) using the program.

. Check of storage devices

Verify that different values are not being stored in the same device by the other parts of the programs.

Error Status Check

If an error occurs in the TC-ADP, the corresponding bit will turn on.

Bit Description Bit Description

The temperature measurement data of
b0 channel 1 is outside the specified b5 Averaging time setting error
range, or disconnection is detected.

The temperature measurement data of
b1 channel 2 is outside the specified b6 TC-ADP hardware error
range, or disconnection is detected.

The temperature measurement data of
b2 channel 3 is outside the specified b7 TC-ADP communication data error
range, or disconnection is detected.

The temperature measurement data of

b3 channel 4 is outside the specified b8 to b15 Unused
range, or disconnection is detected.
b4 EEPROM error - -

To solve a problem, refer to the troubleshooting method described below:

. Temperature measurement out of specified range or disconnection of line (b0 to b3)

1) Description of error
The input temperature measurement value is outside the specified range.
The temperature measurement value of thermocouple type K is not in the range between -110°C to
+1010°C, or the temperature measurement value of thermocouple type J is not in the range between
-110°C to +610°C.
Or the line between TC-ADP and the thermocouple is disconnected.

2) Remedy
Check that the input temperature measurement value is within the specified range.
Also check the wiring condition.

. EEPROM error (b4)

1) Description of error
The adjustment data set in the EEPROM before delivery from our factory is unreadable or is destroyed.

2) Remedy
Please contact the nearest Mitsubishi Electric distributor office.

. Averaging time setting error (b5)

1) Description of error

The averaging time set for one of the channels (channels 1 to 4) is outside the specified range: 1 to 4095.

2) Remedy
Check that the averaging time is correctly set for each channel.

H-23
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FX3U-4AD-TC-ADP (4-channel Thermocouple Data Input) 5.5 Error Status Check

4. TC-ADP hardware error (b6)

1)

2)

Description of error
The TC-ADP does not operate properly.

Remedy

Check that the 24V DC power is properly supplied to the TC-ADP.

Also check that the TC-ADP is correctly connected to the PLC.

If the problem cannot be solved even after the above check, please contact the nearest Mitsubishi
Electric distributor office.

5. TC-ADP communication data error (b7)

1)

2)

Description of error
A communication error is detected between the TC-ADP and the PLC.

Remedy

Check that the TC-ADP is correctly connected to the PLC.

If the problem cannot be solved even after the above check, please contact the nearest Mitsubishi
Electric distributor office.

H-24
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Foreword

This manual describes the control methods for using the PID instruction in combination with analog products

and should be read and understood before attempting to install or use the unit. %
Store this manual in a safe place so that you can take it out and read it whenever necessary. Always forward ,_EQ
it to the end user. 58

8>

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent
licenses. Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property
rights which may occur as a result of using the contents noted in this manual.

© 2005 MITSUBISHI ELECTRIC CORPORATION
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FX3U/FX3UC Series PLC User's Manual - Analog Control Edition 1 Outline
PID Instruction (FNC 88) 1.1 Outline of function

;A g
|
1. Outline s
2
This chapter describes the outline of PID instruction (FNC88) for the FX3u/FX3uc Series PLC. B
53
1.1 Outline of function St
£5
The PID instruction requires the system to calculate the output (MV) value from the measured (PV) value.
Through combining the P (proportional) action, | (integral) action, and D (derivative) action the target (SV)
value can be obtained. See diagram below. C
1) Alarm output function =
The alarm function can be set for input variation (measured value) or output variation (value). -f;
2) Setting limit values >
The upper limit and lower limit can be set for the output value. 3
3) Auto-tuning function D
The proportional gain (KP), integral time (Tl) and differential time (TD) can be set automatically for both -
the limit cycle method and step response method. §
4) Operation method of the PID instruction J)o:
Both PID speed type operation and measured value differential type operation are executed.
FX3U/FX3UC Series PLC E
5
Measured value (PV) 'CJS
>
Target value ‘ I 5
(Sv) 9
. Controlled F
PID Instruction object 3
¢
=
Output value (MV) :-5-'3
o
5
&
=
2
>0
8=
.
¢
=
o
=
%o

uofonsu aid
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FX3U/FX3UC Series PLC User's Manual - Analog Control Edition 1 Outline
PID Instruction (FNC 88) 1.2 Basic Operation Expressions in PID Instruction (Reference)

1.2

Basic Operation Expressions in PID Instruction (Reference)

The PID instruction executes using the speed type or measured value differential type operation expression.

According to the contents of (S3) +1, bit O (operation setting (ACT)) specified by in the PID control,
either for forward operation or backward operation is executed.

Each value required in the operation is specified by a corresponding parameter or later.

. Basic operation expression for PID control

Operation
direction (ACT) PID operation expression
+1, b0
Ts
AMV = KpP{(EVn — EVn-1) + ; EVn + Dn}
Forward operation EVn =PVn-SV
(OFF) D Kb-Tp
Dn = —Ts T Ko To (-2PVni-1 + PVnf + PVni-2) + —Ts T Ko To Dn-1
MVn =XZAMV
Ts
AMV = KpP{(EVn — EVn-1) + ; EVn + Dn}
Backward EVn =S8V - PVnf
operation (ON) _ TD Kbp-TD
Dn = —Ts + Ko-To (2PVnf-1 — PVnf — PVnf-2) +—TS Ko To *Dn-1
MVn =ZAMV
1) Symbols
EVn : Deviation in sampling at this time Dn : Differential term at this time
EVn-1  : Deviation in previous cycle Dn-1 : Differential term in previous cycle
SV : Target value Kp : Proportional gain
PVnf : Measured value in sampling at this time (after filter) Ts : Sampling cycle
PVnf-1 : Measured value in previous cycle (after filter) Ti : Integral constant
PVnf-2 : Measured value in two cycles before (after filter) TD : Differential constant
AMV : Output variation Kb  : Differential gain
MVn : Operation quantity at this time

2) Expression for calculating the measured value (after the filter) in sampling at this time (PVnf)
The value "PVnf" is obtained from the following expression based on the read measured value.

Measured value after filter: PVnf = PVn+L(PVnf-1-PVn)
PVn : Measured value in sampling at this time

L : Filter coefficient
PVnf-1 : Measured value in previous cycle (after filter)
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PID Instruction (FNC 88) 2.1 Explanation of function and operation

2. How to Use PID Instruction

1. Instruction format

|_ FNC 88 J 16-bit Operation Condition 32-bit Operation Condition

: PID : Instruction _ Instruction
‘e e : 9steps PID 7R 8?)2}'2#8#3 _
2. Set data
Operand type Description Data type

Data register storing the target value (SV) Binary 16-bit
Data register storing the measured value (PV) Binary 16-bit
Data register storing PID parameters Binary 16-bit
(@) Data register storing the output value (MV) Binary 16-bit

3. Target devices

Bit devices Word devices Others

. Real | Char- .
Operand System User Digit Specification System User S%ﬁ{al Index Cton; Num- | acter Pto n-
type stant | per String er
X|Y[M[T|C|S|DOb [KnX|KnY|KnM|KnS| T |C |D |R|UO\GO |V | Z Mi?yd- KIHl E |"O"| P

Y|

7

7

&) M
21 Explanation of function and operation

1. 16-bit PID operation
Once the target value (S1), measured value and PID parameters to (S3)+ 6 are set and the
program is executed, the operation result (MV) is transferred to the output value (D) at every sampling
time. The sampling time is specified by

Command
input

— 88 D @

Target Measured PID Output
value value Parameters value
(SV) (PV) (MV)
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FX3U/FX3UC Series PLC User's Manual - Analog Control Edition 2 How to Use PID Instruction
PID Instruction (FNC 88) 2.2 Relationship Between Parameter Setting and Auto-Tuning

Explanation of set items

2.2

Occupied

Set item Description .
points

* The target value (SV) is set.

* The PID instruction does not change the settings.

Target value Caution on using the auto-tuning (limit cycle method)

(SV) If the target value for auto-tuning is different from the target value in the PID
control, it is necessary to set a value to which a bias value is added, and then
store the actual target value when the auto-tuning flag turns OFF.

3/;?3:“(?\?) This is the input value of the PID operation. 1

1) Auto-tuning (in the limit cycle)
Twenty-nine devices are occupied from the head device specified in (S3). 29

2) Auto-tuning (in the step response method)

Parameter’! a) Operation setting (ACT): When bits 1, 2 and 15 are something other than "0"
Twenty-five devices are occupied from the head device specified in (S3). 25

b) Operation setting (ACT): When bits 1, 2 and 15 are "0"
Twenty devices are occupied from the head device specified in (S3). 20

1) PID control (normal processing)
The user sets the initial output value before driving the instruction.
After that, the operation result is stored.
2) Auto-tuning (in the limit cycle method)
Output value The Upper Limit Value (ULV) or Lower Limit Value (LLV) value is automatically
@ (MV) output during auto-tuning. The specified MV value is output when auto-tuning is
finished.
3) Auto-tuning (in the step response method)
The user sets the step output value before driving the instruction.
The MV value is not changed by PID instruction during auto-tuning.

*1.  When auto-tuning is not executed for the limit cycle method, the same number of devices as those
occupied in the step response method become occupied.

Relationship Between Parameter Setting and Auto-Tuning

. When auto-tuning is not executed (parameter setting)

It is necessary to write the set value of the parameters to +6 using MOV instruction in advance,
etc. before starting the PID operation when auto-tuning is not executed.

When data registers in the latch area are backed up against power failure, the setting data is held even after
the power of the PLC is turned OFF. Therefore, writing is not necessary when the power is turned back ON.

. When auto-tuning is executed

The proportional gain ((S3)+3), integral time ((S3)+4) and differential time ((S3)+6) are important

constants for executing the auto-tuning function described later and for optimizing the PID control. These
constants can be set automatically.

— For a detailed description of auto-tuning (limit cycle method), refer to Section. 4.1.

— For a detailed description of auto-tuning (step response method), refer to Section. 4.2.
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3 Parameter

3.1 Parameter List: (S3) to (S3) + 28

3.

Parameter

This chapter describes various parameters of PID instruction.

3.1 Parameter List: (S3) to (S3) + 28
Set item Setting Remarks Reference
L It cannot be shorter than operation | Subsection
Sampling time (TS) 1to 32767 (ms) cycle of the PLC. 39 1
. 0: Forward operation . L
bit0 1: Backward operation Operation direction
. 0: Input variation alarm is invalid.
bit1 - . .
1: Input variation alarm is valid.
. 0: Output variation alarm is invalid. |Do not set to ON bit 2 and bit 5 at
bit2 s . . .
1: Output variation alarm is valid. same time.
bit3 Not available
= Operation . 0: Auto-tuning is not executed. Subsection
S+ setting (ACT) | P4 1: Auto-tuning is executed. 3.2.2
0: Upper and lower limits of output
. value are not valid. Do not set to ON bit 2 and bit 5 at
bit5 - .
1: Upper and lower limits of output|same time.
value are valid.
. 0: Step response method .
bit6 1: Limit cycle method Select auto-tuning mode.
bit7 to bit15 | Not available
) When "0" is set, input filter is not| Subsection
0, )
+2 Input filter constant (o) 0to 99 (%) provided, 323
. . Subsection
0,
(=)+3 Proportional gain (KP) 1 to 32767 (%) 304
. When "0" is set, it is handled as "»"| Subsection
(=) +4 Integral time (T1) 0 to 32767 (x 100 ms) (no integration). 325
. . . When "0" is set, differential gain is| Subsection
0, )
() +5 Differential gain (KD) 0 to 100 (%) not provided. 326
. _ When "0" is set, differential is not| Subsection
(=) +6 Differential time (TD) 0 to 32767 (x 10 ms) executed. 397
+7
: These devices are occupied for internal processing of PID operation. Do not change data. —
(Sa)+19
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FX3U/FX3UC Series PLC User's Manual - Analog Control Edition 3 Parameter

PID Instruction (FNC 88) 3.1 Parameter List: (S3) to (S3) + 28
Set item Setting Remarks Reference
.1 | Input variation (incremental) It is valid when operation direction
() 1 0 to 32767
(S +20 alarm set value (ACT) (bit 1 of +1)is "1".
. | Input variation (decremental) It is valid when operation direction
1 0 to 32767
*217 | alarm set value (ACT) (bit 1 of +1)is "1".
It is valid when operation direction
Output variation : i an
(incremental) alarm set value Oto 32767 (ACT) (bit 2 of *1)is™
. or (ACT) (bit 5 of (Sa) +1) is "0".
+22"1 — — ,
It is valid when operation direction Subsection
Output upper limit set value | -32768 to 32767 (ACT) (bit 2 of +1) is "0" 3.2.2

or (ACT) (bit 5 of +1)is "1"
It is valid when operation direction
0 to 32767 (ACT) (bit 2 of +1)is "1"

or (ACT) (bit 5 of +1)is "0"
It is valid when operation direction
Output lower limit set value —-32768 to 32767 (ACT) (bit 2 of +1)is "0"

or (ACT) (bit 5 of +1)is "1"
0: Input variation (incremental) is not

It is valid when operation direction
exceeded.

bitd 1: Input variation (incremental) is I(";'\"CT) (bit 1 or bit 2 of +1)is

exceeded.

Output variation
(decremental) alarm set value

+23"1

0: Input variation (decremental) is
not exceeded.
1: Input variation (decremental) is

exceeded. Subsection

(S3) +24™1 | Alarm output
S)+24 P 0: Output variation (incremental) is 3.2.8

not exceeded.
1: Output variation (incremental) is
exceeded.

bit1

bit2

0: Output variation (decremental) is
not exceeded.

1: Output variation (decremental) is
exceeded.

bit3

The setting below is required when the limit cycle method is used (when the operation direction (ACT) b6 is set to ON).

PV value threshold Set it according to measured value
ysteresis) wi PV uctuation.

(8425 | (nysteresis) width (SH PV) fluctuati

Output value upper limit Set maximum value (ULV) of output
(s3)
(S2)+26 (ULV) value (MV). They are occupied when operation

Output value lower limit Set minimum value (LLV) of output|direction (ACT) (bit 6) is "ON (limit| Chapter 4
(s +27 (LLV) value (MV). cycle method)."

Wait setting from end of tuning
+28 |cycle to start of PID control|-50 to 32717%
(Kw)
1. +20 to +24 become occupied only if bits 1, 2, or 5 are set to "1" to determine the action (ACT) of
+1.
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PID Instruction (FNC 88) 3.2 Details of Parameters
3.2 Details of Parameters o
o
3.21 Sampling time (Ts): (S3) g
Setting range: 1 to 32767 [ms] B
Set the cycle time (ms) for the PID operation. o
* In the PID control éoé
Set the sampling time longer than the operation cycle of the PLC. g%
* In the auto-tuning °
Set the sampling time to 1,000 ms (= 1 second) or more.

1. Maximum error ('Z
The maximum error of the sampling time (Ts) is from "-(one operation cycle + 1 ms)" to "+(one operation §
cycle)." &

()
1) When the sampling time (Ts) is a small value :'5
Fluctuation of the maximum error described above may cause a problem. o
In such a case, execute the PID instruction in the constant scan mode, or program it in a timer interrupt D
routine. '
2) When the sampling time (Ts) is shorter than one operation cycle of the PLC §
A PID operation error (K6740) occurs, however when PID operation is executed, the sampling time (TS) is §
equal to the operation cycle of the PLC.
In such a case, use the PID instruction in a timer interrupt (16000 to 18000), and clear (S3) +7 just before
executing the PID instruction. E
— For a detailed description, refer to FX3u/FX3uc Series Programming Manual - Basic & Applied .
Instruction Edition ?
E
O
»
>
(83)+7 is reset. 2
X000 FNC 12 (When the interrupt routine is executed for the
1610 MOVP KO D107 | first time,the register for internal processing is F
cleared by the pulse generation command.) o
FNC88 | p o D 1 D100 | D150 | The PID operation is §C>>
PID executed. o
53
o
o
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PID Instruction (FNC 88)

3.2 Details of Parameters

3.2.2

Operation setting (ACT):(S3)+1

Setting range: OFF = forward operation, ON = backward operation

1. Forward operation or backward operation: +1, bit 0
Select the PID control direction (forward or backward).

* During auto-tuning for the limit cycle method
It is necessary to set the PID control direction (forward or backward) for auto-tuning.

+ During auto-tuning for the step response method
The PID control direction (forward or backward) is not required as, the direction is automatically set when

auto-tuning is complete.

Forward operation: +1,bit0=0
As the measured value (PV) becomes larger than the target value (SV), the output (MV) increases.
For example, cooling is a forward operation.

<Cooling>

Temperature

Measured value (PV)

Target value (SV)

Time

Backward operation: +1, bit0=1
As the measured value (PV) becomes smaller than the target value (SV), the output (MV) increases.
For example, heating is a backward operation.

<Heating>

Temperature

Target value (SV)

Measured value (PV)

Time

Relationship between the forward/backward operation and the output (MV), measured value (PV) and

target value (SV)
The relationship is as follows.

Backward
operation

Output (MV)

Target value (SV)

Forward

|
|
|
|
|
|
: operation
|

|

Measured value (PV)
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3.2 Details of Parameters

FX3U/FX3UC Series PLC User's Manual - Analog Control Edition
PID Instruction (FNC 88)

2. Alarm setting (for input variation and output variation): (S3)+1, bit 1 and bit 2

Q
Setting range: OFF, ON 5
The input variation and output variation can be checked arbitrarily. 3
These parameters can be set in +24, g
— For the operation of upper/lower limit alarm output for the input and output values,
refer to Subsection 3.2.8. B
Input variation: +1, bit 1 %%
When using the input variation alarm, it is necessary to set to ON the following bits and set the values to be S
checked. &°
Set item Setting (setting range)
Operation setting . - ON: Used
(ACT) +1 bit1 Input variation alarm OFF: Not used C—.-.
Input variation +20 Input variation (incremental) alarm set value 0 to 32767 ?
N
alarm set value +21 Input variation (decremental) alarm set value 0 to 32767 &
g
Output variation: +1, bit 2
When using the output variation alarm, it is necessary to set the following bits to ON and set the values to be D
checked. |
w
Set item Setting (setting range) Cé
. - ON: Used >
Operation setting bit2 Output variation alarm OFF: Not used
(ACT) L — ' .
bit5 Output value upper/lower limit setting Make sure to set it to OFF E
Output variation +22 Output variation (incremental) alarm set value 0 to 32767 -
alarm set value +23 Output variation (decremental) alarm set value 0 to 32767 ?
E
o
Variation means (Previous value) - (Current value) Z
o
o
3. Upper and lower limits for output value: (S3)+1, bit5
Setting range: OFF = Setting is not provided., ON = Setting is provided. F
The upper limit and lower limit of the output value work as shown in the graph below. g
The upper limit and lower limit of the output value can moderate the increase of the integral item in the PID T
control. &
When using the upper limit and lower limit of the output value, make sure to set +1, bit 2 is set to OFF. %3
Set item Setting (setting range) G
o ’ " bit2 | Output variation alarm Make sure to set it to OFF -
peration setting =
ACT S +1(ACT) | o | ON: Used &
(ACT) bits | Output value upper/lower limit setting | S~ 'cﬁ
O
;'5-'0
Output value o g
A When the upper limit and lower These values H
limit of output value are not set éare not output.
5
(82)+22 E
Output value b %
upper limit 5‘53
e

(S3)+23

Output value >
lower limit

When the upper limit and lower I
limit of output value are set '

These values
;are not output.

~ -

uolonsu| aid
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PID Instruction (FNC 88) 3.2 Details of Parameters

3.2.3

Input filter (a): (S3)+2

Setting range: 0 to 99[%]
PID control: Proportional operation, integral operation and differential operation
The input filter (o) is a software filter to reduce the fluctuation of the measured value (PV) caused by noise.
By setting this time constant of the filter according to the control target characteristics and noise level, the
effect of noise can be reduced.

« If the input filter value is too small, the filter effect is small.
« If the input filter value is too large, the input response is bad.

Because the input filter (a) is effective to the target value (SV), all of the proportional operation, integral
operation and differential operation are affected.

Pulse input by noise
Actual
measured
value (PV)

Input amplitude
Measured 1 Input amplitude
value (PV) I | processed by input filter
processed by | /
input filter VK

1
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PID Instruction (FNC 88) 3.2 Details of Parameters

3.24

Proportional gain (KP): (S3)+3

3.2.5

Setting range: 1 to 32767[%]
PID control: Proportional operation
During the proportional operation, the output (MV) increases in proportion to the deviation (difference
between the target value (SV) and the measured value (PV)).
This deviation is called proportional gain (Kp), and expressed in the following relational expression:

Output (MV) = Proportional gain (KP) x Deviation (EV)

The reciprocal of the proportional gain (KP) is called proportional band.
As the proportional gain (KP) is larger (as shown in the example below), the motion to let the measured value
(PV) be nearer to the target value (SV) becomes stronger.

Example 1: Proportional operation (P operation) in heating (backward operation)

e - - - — — — b Target value (SV)
) == Measured value (PV)
T T\ Remaining deviation

Proportional gain
Kp3 > Kp2 > KpP1

Temperature

Time

Proportional gain
Kp3 > Kp2 > Kp1

Output (MV)

Time

Example 2: Proportional operation (P operation) in cooling (forward operation)

Proportional gain
Kp3 > Kp2 > KpP1

Temperature

| Measured value (PV)

______ ~
Remaining deviation

Target value (SV)

Time

Proportional gain
Kp3 > Kp2 > KpP1

Output (MV)

Time

Integral time (Ti): (S3)+4

Setting range: 0 to 32767 [ x 100 ms] "0" is handled as "«" (no integration).
PID operation: Integral operation
During the integral operation, the time after deviation is generated until the integral operation output becomes
the proportional operation output. This is called integral time and is expressed as "TI".
As TI becomes smaller, the integral operation becomes stronger.

1-13
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PID Instruction (FNC 88) 3.2 Details of Parameters

Example 1: Pl operation in heating (backward operation)

Ti3
/_,-\\ _ ) )
o|T 75 T — ,—/-‘v_-;/_’—\,=»'\--.v— --------------------------------------- Measured value in Pl operation
% Target ,/'/,/ = Measured value in proportional operation
& |value (SV),/ 5 Tz Tn :
o /4 Integral time (T1)
g 1y 0<Tiz<Tz<Tni
|_
Time
Integral time (T1)
0<Ti3<Ti2<Tnt
ST I T e Output in PI operation

Output (MV)

“Ti

Output in proportional operation

Time

Example 2: Proportional operation (P operation) in cooling (forward operation)

. Integral time (T1)
X
3 0<TI3<TI2<Ti1
Sl oTIBAN T2
IS N2 TIL
o |Target  \\ . ) .
() NN
g_ value(sv) \ N Measured value in proportional operation
Q|- - S A.\—\f%\%‘_-;'ﬂ- ------------------------------------- Measured value in Pl operation
Time
Integral time (TI)
g 0<TIB<TI2<TIL
< U
5 N 2 \‘ - . .
a e /,/-—*-’7\ ---------------------------------------- Output in Pl operation
3 N~ T2 T
Output in proportional operation

Time

Important point
The integral operation changes the output so that the continuously generated deviation is eliminated.
As a result, the remaining deviation generated in the proportional operation can be eliminated.

c
§e]
g Deviation(EV)
[
a
Time
Output of
"proportional operation + integral operation"
- - Output of integral operation
> | -
g e . .
8 P Output of proportional operation
S
_ I Proportional gain (Kp) x Deviation (E)
~

Time

Integral time (T1)

1-14
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PID Instruction (FNC 88) 3.2 Details of Parameters
3.2.6 Differential gain (KD): (S3)+5 o
o
3
Setting range: 0 to 100[%] 3
PID control: Differential operation g
The filter is applied to the output at the differential operation. &
Only the differential operation is affected by the differential gain (KD). B
* When the differential gain (KD) is small, the output is immediately given with regard to changes in the e
measured value (PV) caused by disturbance, etc. éoé
* When the differential gain (KD) is large, the output is given after a long time with respect to changes in the g%
measured value (PV) caused by disturbance, etc. S
Important points C
Set the differential gain (KD) to "0", and then adjust the operation using the input filter (a.).
If the output response is too close to the disturbance, increase the differential gain (KD). g
:
2
P
%
3.2.7 Differential time (TD): (S3)+6 D
Setting range: 0 to 32767 [x 10 ms] |
PID control: Differential operation <
Use the differential time (TD) to respond sensitively to fluctuations in the measured value (PV) caused by g
disturbance, etc. and to minimize the fluctuations.
* When the differential time (TD) is large, it becomes to prevent large fluctuation in the control target caused
by disturbance, etc. E
¢ ltis not always necessary to use the differential time (when disturbance is small, for example). g
5
- ﬁ To3 (PID operation) 53':
R [}
ks °
& |Disturbance/ _—->s=="
— [/ ”/\ .
. /6\ To1 (PID operation) Deviation (EV) I:
/' Too (PID operation) é(
Time %
L3
> To3 (PID t
2 D3 (| operation) G
= ) Tp3 >Tp2 > Tbp1
=1 To2 (PID operation) g
3 To1 (PID operation) N
X o
e 3
Time %g

L

O.L-avy-neExXd

>
(]
e

uofonsu aid
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1-15



FX3U/FX3UC Series PLC User's Manual - Analog Control Edition
PID Instruction (FNC 88)

3 Parameter
3.2 Details of Parameters

Example 1: PID operation in heating (backward operation)

Temperature

Output (MV)

Changes caused by disturbance

To3 (PID operation)
7 Target value (SV)

PI operation (without differential operation)
T2 (PID operation)

To1 (PID operation)

Tp3 > To2> Top1

Time

/ Changes in output caused by disturbance

A

N\ Tp3 (PID operation)
R Tps >Tp2>Tb1

3 To1 (PID operation)

P1 operation (without differential operation)

Time

Example 2: PID operation in cooling (forward operation)

Temperature

Output (MV)

To3>Tp2> Tp1

PI operation (without differential operation)

Changes caused by disturbance
Tp1 (PID operation)
To2 (PID operation)

AT,

: Target value (SV)
To3 (PID operation)

Time
Tp3>Tp2>Top1

\ / Changes in output caused by disturbance
Iy

. .

L\ To2 (Pl operation)

o Tp1 (PID operation)

PI operation (without differential operation)

Tos (PID operation)

Time

1-16
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3 Parameter

3.2 Details of Parameters

3.2.8

Alarm output flag: (S3)+24

When the input variation [(S3) +1, bit 1] is set to 1

Variation
g /
()
=
IS}
>
=}
[0
5
2]
©
()
< \
\/N’
Time
Sampling time (TS)
Alarm flag N
bit0 \ \\
bitl
When the output variation [(S3) +1, bit 2] is set to 1
. Variation
>
é i
5
[oR
5
o]
\ Variation
yd
N
\/
Time
Sampling time (TS)
Alarm flag v
on .
bit2
| \ ON\I
bit3

- When the preset input/output variation is exceeded:

Each bit of +24 (alarm flags) turns ON immediately after PID instruction execution.
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PID Instruction (FNC 88) 4.1 Limit Cycle Method

;s A
4. Auto-Tuning

This chapter describes the auto-tuning function of PID instruction.

The auto-tuning function will automatically set the important constants, such as the proportional gain and the
integral time, to ensure optimum PID control.

There are two auto-tuning methods: limit cycle method and step response method.

4.1 Limit Cycle Method

4.1.1 Parameters set in auto-tuning (of limit cycle method)

Parameter Setting position
Proportional gain (KP) +3
Integral time (T1) +4
Differential time (TD) +6
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PID Instruction (FNC 88) 4.1 Limit Cycle Method

: A
4.1.2 Auto-tuning procedure o
3
3
Set the forward or backward operation g
Set the operation direction flag (bit 0) in the operation setting parameter (ACT) (S3) +1. B
Select the auto-tuning method (limit cycle method) >§>é2
Set the auto-tuning method to ON (bit 6) in the operation setting parameter (ACT) (S3) +1. §§

(When bit 6 is set to OFF, the step response method is selected.) °
Set the auto-tuning execution flag to ON C
Set the auto-tuning execution flag to ON (bit 4) in the operation setting parameter (ACT) (S3) +1. §
=
(w)
Set the input filter §
Set the input filter in the operation setting parameter (ACT) (S3) +2. D
Set the sampling time 5
S
Set the sampling time (S3). g
Set the Upper Limit Value (ULV) E
Set the Upper Limit Value (ULV) of the output value (MV) in the operation setting parameter (ACT) -
() +26. g
]
>
Set the Lower Limit Value (LLV) &
Set the Lower Limit Value (LLV) of the output value (MV) in the operation setting parameter (ACT) F

) +27.

%
Set the threshold (hysteresis) (SHPV) %
Set the threshold (hysteresis) width (SHpv) in the operation setting parameter (ACT) (S3) +25. _%:iju
Set the target value (SV) G
Set the target value (SV) to in PID instruction. é(
=
e
Set the ON PID instruction command input to start auto-tuning §§
Auto-tuning is executed according to the measured value (PV). H
¥ -
When auto-tuning is completed, the auto-tuning flag (bit 4 and bit 6) turns OFF in the operation set- &
ting parameter (ACT) (S +1. S
53

uolonsu| aid
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4 Auto-Tuning
4.1 Limit Cycle Method

4.1.3 Reference: How to obtain three constants in PID control (limit cycle method)
For acquiring satisfactory control results in PID control, it is necessary to obtain the optimal value of each
constant (parameter) suitable to the control target.
This paragraph explains the limit cycle method to obtain the amplitude (a) and vibration cycle (T, Ton) of the
input value, and then calculate the proportional gain (KP), integral time (T1) and differential time (TD) based on
the expressions shown in the table below.
What is the limit cycle method
Changes in the input value in two-position control (in which the output Upper Limit Value (ULV) and output
Lower Limit Value (LLV) are switched according to the deviation) are measured, and then three constants in
the PID control are obtained.
Operation characteristics (in an example of backward operation)
During the "tw" period after the tuning cycle is finished, the output value is held at the output Lower Limit
Value (LLV), and then normal PID control is started.
The value "tw" can be obtained by the expression "tw = (50 + Kw)/100 x (T-Ton)", and the wait setting
parameter "Kw" can be set in the parameter +28.
(Setting range: Kw = -50 to +32717[%])
(When the abnormal range is specified, "tw" is handled as "0")
Output value
uLv
(Output upper
limit value)
LLv. -
1 I
(Output lower i |
limit value) i i Lo .
: ! : : Time
i | P
! | | |
! | | |
! | | |
! | | |
i | P
Input value 1 ! Yo
i | P
1 ] ] |
1 ] ] 1
! : -
! | bl s S’ 2 Iy -
i | P h
SV+SHev / R A N
SV(target value) i E E \//\ a
VA Y ey o o H N e et i o o foommmmmmooes
R S, 2
>i i Tw i
o
T2 Time(s)

SHpv: PV input threshold (hysteresis)

Operation characteristics and three constants

Control type Proportional gain (KP) [%] Integral time (TI) [x100ms] | Differential time (TD) [x10ms]
nppetond | - - -

(PIPLSZ::;%M %(ULV- LLV) 33 x T op (1 - %) —

(PIFBDOSZE%M %(ULV- LLV) 20 X T on (1 - %) 50 X T on (1 - T;’”)
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4.2

Step Response Method

4.21 Parameters to be set by auto-tuning (step response method)
Parameter Setting position Parameter Setting position
Operation setting (ACT) +1, bit O (operation direction) Integral time (T1) +4
Proportional gain (KP) +3 Differential time (TD) +6
4.2.2 Auto-tuning procedure

Transferring the output value for auto-tuning to the output value (>

Set the output value for auto-tuning to the maximum available output value multiplied by 0.5 to 1 for
the output equipment.

Setting the parameter , target value (SV), etc. that cannot be set in auto-
tuning according to the system

Note that auto-tuning may not be executed normally if the cautions described below are not fol-
lowed

. Set items
Set item and parameter Remarks
Taget s (1) A o R
Sampling time (TS) 1,000 ms or more (For the details, refer to "2. Cautions on setting" below.)
Input filter (o) +2
Differential gain (KD) +5 | When setting the input filter, set the differential gain to "0" usually.
Others Set other items, as necessary.

. Cautions on setting

1) Difference between the target value (SV) and the measured value (PV)
If the difference between the target value (SV) and the measured value (PV) is less than 150 when auto-
tuning is started, auto-tuning is not executed normally.
Accordingly, if the difference is less than 150, set the target value for auto-tuning.
Set the target value again when auto-tuning is completed.

Set item Setting in PID instruction
Make sure that the difference from the measured value is 150 or
Target value (SV) more when auto-tuning is started.

2) Sampling time (Ts)
Make sure the sampling time is set for auto-tuning to 1 second (1000 ms) or more.
It is recommended that the sampling time is set to that it is considerably longer than the output change
cycle.

Setting to ON bit 4 of (s3)+1 (operation setting ACT) to start auto-tuning

When the variation from the measured value at the start of auto-tuning to the target value reaches

1/3 or more, auto-tuning is completed. And bit 4 of +1 (operation setting ACT) is
automatically set to OFF.

. Important point

Start auto-tuning while the system is stable.
If the system is unstable when auto-tuning is started, auto-tuning may not be executed normally.
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4.2.3 Reference: How to obtain three constants in PID control (step response method)

For acquiring satisfactory control results during PID control, it is necessary to obtain the optimal value of each
constant (parameter) suitable for the control target.

This paragraph explains the step response method to obtain three constants in the PID control (proportional
gain (KP), integral time (TI1) and differential time (TD)).

What is the step response method

In this method, by giving stepped output from 0 to 100% ' to the control system, three constants in the PID
control are obtained from the operation characteristics (maximum ramp (R) and dead time (L)) and the input
value variation.

*1. The stepped output may be obtained from 0 to 75% or from 0 to 50%.

Operation characteristics

100%
Output value Output value (MV)
0%
Time
-~
Input value
variation Maximum ramp (R)
I/ \||< \{ Time (s)
Dead time (L) = 1(s)
[s]
Operation characteristics and three constants
Control type Proportional gain (KP) [%] Integral time (TI) [x100ms] | Differential time (TD) [x10ms]
Only proportional 1 Output value _ _
control (P operation) RL (MV)
PI control 0.9 , Output value 33L —
(PI operation) RL (MV)
PID control 1.2 . Output value
(PID operation) RL * (MV) 20L oL

4.3 Cautions on Auto-Tuning Execution

1. Countermeasures with in the program when the input value (PV) does not change
When the input value (PV) does not change normally due to factors such as wire breakage in an analog input

line, auto-tuning is not finished.
Detect and avoid such occurrences by introducing a sequence to monitor the input value or the elapsed time

from the start of auto-tuning.
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5 Example of Practical Programs (for Step Response Method)
5.1 Example: System and operation

Example of Practical Programs (for Step Response Method)

5.

The following is an example of a program for the operation application system shown below.

Example: System and operation

System configuration
Temperature sensor

Shielded compensating

(Thermocouple) lf conductor

V

Temperature
chamber

)—l

[X10[X11]

FX3U-32MR/

ES

FX2N-16EYT-
ESS/UL™

[comIy20[Y21

ch2
FX2N-4AD-
TC

Py

®

-

00000

Electric heater

*1: Since turning on/off is frequently carried out, be sure to use the

transistor outputs.

Setting contents

X010: Auto-tuning command
X011: PID control command

Error indication

Item During. auto- | During PID
tuning control
Target value 500 (+50°C) | 500 (+50°C)
Sampling time (TS) 3000 ms 500 ms
Input filter (o) +2 70% 70%
Differential gain (KD) +5 0% 0%
g - 2000
*g Output value upper limit +22 (2 seconds) 2000
5_% Output value lower limit +23 0 0
Input variation alarm bit 1 of +1 Not provided | Not provided
&‘gj‘“"” direction Output variation alarm bit 2 of +1 Not provided | Not provided
Output value upper/lower limit setting  bit 5 of +1 Provided Provided
Output value @ 1800 Az(;:)(;rrilt?gnto

. Operation of the electric heater

1) During PID control

D502 x 1 ms <ON duration>

OFF ON

ON ON

ON

le

Sle

N

I~ 2 sec (2000 ms)
<cycle>

sSle
" 2sec(2000ms) |

2 sec (2000 ms)

2) During auto-tuning: When the output is 90% of the maximum output

fon_

1.8 sec (1800 ms)

1.8 sec (1800 ms) 1.8 sec (

1800 ms)

2 sec (2000 ms)

2 sec (2000 ms)

2 sec (2000 ms)
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5.2 Program example of auto-tuning (step response method) and PID control

Initial pulse
M8002
| Fl\’\/llc(;\}z K500 | D500 | The target value is set (to 50°C).
FNC 12 K 70 D512 | The input filter constant (o) is set
MOV (to 70%).
FNC 12 KO D515 | The differential gain (Kp) is set
MOV (to 0%).
FNC 12 | wo000 D532 || The output value upper limit is set
MOV (to ON for 2 sec).
FNC 12 KO D533 |—| The output value lower limit is set
. MOV (to ON for 0 sec).
PID control is started
after auto-tuning
X010
——1 PLS MO |— The auto-tuning setting is started.
PID control is started
(without auto-tuning) Auto-tuning setting flag
X011 MO
# il SET M1 |— Auto-tuning ON flag
FNC 12 || The sampling time (Ts) for auto-
MOV K3000 | D510 tuning is set (to 3 sec).
FNC 12 Operation setting (ACT)
MOV HO031 | D511 — Auto-tuning is started.
FNC 12 The output value for auto-tuning is
K1800 | D502 |—
Auto-tuning ON flag MOV set (to ON for 1.8 sec).
'\./1«1 FNC 12 The sampling time (Ts) for normal
4 MOVP K500 | D510 — operation is set (to 500 ms).
Initial pulse
M8002 The mode of FX2N-4AD-TC is set.
————{ FNC79 1 ko KO | H3303 | K1 |—{ Ch1:Unused Ch3:Unused
TO Ch2:Ktype Ch4: Unused
RUN monitor
M8000
FNC 78 Data is read from the channel 2 in
—A— KO K10 D501 K1
FROM FX2N-4AD-TC.
Initial pulse
M8002
—} - RST D502 +—— The PID operation is initialized.
SPtlgtggn;]r%rls PID control is started
auto-tuning (without auto-tuning)
X010 X011
PID control is started
(without auto-tuning)
X11
I FNC88 | p500 | D501 | D510 | D502 |— PID instruction is driven.
PID control is PID
started after
auto-tuning
X10 P
——11 ® e operation is executed.
The PID tion i ted
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e
3
3
Auto-tuning ON flag S
M FNC 12 Auto-tuning operation is g
11 - 7]
| — MOV D511 | K2M10 [ onfirmed.
Auto-tuning ON flag B
M14 I
— PLF M2 — Auto-tuning is finished. ¢
£z
>0
Auto-tuning is finished =
M2
— RST M1 | The normal operation is started. C
PID operation is executed. N
M3 =
| —— T246 Heater operation cycle >
2 k2000 P Y 5
o
Heater operation cycle E
T246 D
—t [ RST T246 |— Preset
PID operation 3
is executed. &
i .
T246 < D502 PID operation is executed. E
M3
— FNL82<26 T246 | D502 ——HA— @ Heater output %
£
o
>
Error flag %
M8067
V000
| — Y020 Error occurs.
(D F
-
=
¢
END | 3
5%
o
-
=
¢
N
>
2
+
8=
-
>
e
N
>
2
=3
e

uofonsu aid
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5.3 Program example of auto-tuning (step response method)

Auto-tuning is started.

X010
E— 'T\;‘gvf K500 | D500 |—| The target value is set (to 50°C).
FNC 12 || The output value for auto-tuning is
MOV K1800 | D502 set (to ON for 1.8 sec).
FNC 12 || The sampling time (Ts) is set
MOVP K3000 | D510 (to 3 sec).
FNC 12 || Operation setting (ACT)
MOVP H0031 D511 Auto-tuning is started.
FNC 12 | | The input filter constant (o) is set
MOVP K70 D512 (to 70%).
FNC 12 || The differential gain (KD) is set
MOVP KO0 D515 (to 0%).
FNC 12 | | The output value upper limit is set
MOVP K2000 D532 (to ON for 2 sec).
FNC 12 || The output value lower limit is set
MOVP KO D533 (to ON for 0 sec).
PLS MO — Auto-tuning is started.
Auto-tuning is started.
MO
— | SET M1 —— PID instruction operation
Initial pulse
M8002 ENC 79 The mode of FX2N-4AD-TC is set.
e KO KO H3303 K1 — Ch1:Unused Ch 3: Unused
TO Ch 2:Ktype Ch4: Unused
RUN monitor
M80oo FNC 78 Data i d from the ch |2
|| Datais read from the channe
! FROM | O | K70 | DSOT KA in FX2N-4AD-TC.
Auto-tuning is started.
X010
P}I{D RST D502 |— The PID output is initialized.
operation
M1
PID
operation
M1
L F'\I‘DCI;DE‘S D500 | D501 | D510 | D502 |—{ PID instruction
FNC 12 D511 | K2m10 — Auto-tuning operation is
MOV confirmed.
Auto-tuning ON flag
M14
—— PLF M2 — Auto-tuning is finished.
Auto-tuning is finished.
M2
— RST M1  — Auto-tuning is completed.
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e
=]
3
PID operation S
M1 . . 5l
" T246 Heater operation cycle timer 3
O K2000 | (2 sec)
T246 . . nm
" RST 246 |1 i'I;he heater operation cycle timer 5%
preset. cC
PID 22
operation %o
M1
PID operation C
M1
FNC226 | 1246 D502 ———H + Heater output 8
LD < =
N
>
o
>
Error flag 3
M8067

— Y020 Error occurs. D
-
x
&
£
o
END | =
-
x
<
S
o
>
>
o
o
I
=
¢
N
>
=
55

o
-
=
¢
N
>
2
+ T
3=
-
>
¢
N
>
2
3

e
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6. Troubleshooting

6.1 Error Codes

When an error occurs in the set value of a control parameter or the data acquired during the PID operation,
the operation error flag M8067 turns ON, and a corresponding error code is stored in D8067.

LT Error description Action
code
6730 Incorrect sampling time (TS) (TS < 0)
Incorrect input filter constant (o)
6732 (a<0o0r100 <) L
: . <PID operation is stopped.>
6733 Incorrect proportional gain (KP) (KP < 0) A data error has occurred in the set value in a control parameter
6734 Incorrect integral time (T1) (T1 < 0) or in the middle of PID operation.
— - Check the parameters.
6735 Incorrect derivative gain (KD)
(KD < 0 or 201 < KD)
6736 Incorrect derivative time (TD) (TD < 0)
<Auto-tuning is continued.>
6740 Sampling time (TS) < Operation cycle The operation is continued in the condition "sampling time (TS)
= cyclic time (operation cycle)."
6742 Variation of measured value exceeds limit.
(APV < -32768 or +32767 < APV)
6743 Deviation exceeds limit.
(EV < -32768 or +32767 < EV)
6744 Integral result exceeds limit. o )
(Out of range from —32768 to +32767) <PID operation is continued.>
— — — —1 The operation is continued with each parameter set to the
6745 (DKen)vatNe value exceeds limit due to derivative gain | avimum or minimum value.
D).
6746 Derivative result exceeds limit.
(Out of range from —32768 to +32767)
6747 PID operation result exceeds limit.
(Out of range from —32768 to +32767)
PID outout upper limit set value < PID outout lower limit <Output upper limit value and output lower limit value are
6748 putupp P exchanged for each other. — PID operation is continued.>
set value .
Check whether the target settings are correct.
6749 Abnormal PID input variation alarm set value or output | <Alarm output is not given. — PID operation is continued.>
variation alarm set value (Set value < 0) Check whether the target settings are correct.
<Auto-tuning is finished. — PID operation is started.>
* When auto-tuning was started, the difference between the
<Step response method> measured value and the target value was 150 or less.
6750 presp . *  When auto-tuning was started, the difference between the
Improper auto-tuning result
measured value and the target value was 1/3 or more.
Check the measured value and target value, and then execute
auto-tuning again.
<Auto-tuning is forced to finish. —» PID operation does not
started.>
The operation direction estimated from the measured value at
6751 <Step response method> the start of auto-tuning was different from the actual operation
Auto-tuning operation direction mismatch direction of the output during auto-tuning.
Correct the relationship among the target value, output value
for auto-tuning and measured value, and then execute auto-
tuning again.
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PID Instruction (FNC 88) 6.1 Error Codes
Sl Error description Action Q
code P S
3
<Auto-tuning is finished. — PID operation is not started.> g
Because the set value fluctuated during auto-tuning, auto- 53
<Step response method> tuning was not executed correctly. 2
6752 . . S
Improper auto-tuning operation Set the sampling time to a value larger than the output change
cycle, or set a larger value to the input filter constant. B
After changing the setting, execute auto-tuning again. =15
x>
<Limit cycle method> ¢
6753 Abnormal output set value for auto-tuning o o o £z
[ULV (upper limit) < LLV (lower limit)] <Auto-tuning is forcibly finished. — PID operation is not g°
started.>
<Limit cycle method> _ Check whether the target settings are correct.
6754 Abnormal PV threshold (hysteresis) set value for auto- C
tuning (SHPV < 0)
-
<Limit cycle method> <Auto-tuning is forcibly finished. — PID operation is not é
6755 Abnormal auto-tuning transfer status started.> 4':;
(Data of device controlling transfer status is abnormally | Verify that devices occupied by PID instruction are not o
overwritten.) overwritten in the program. :‘é
<Auto-tuning is forcibly finished. — PID operation is not
started.> D
- The auto-tuning time is too long. =
<Limit cycle method> . . Increase the difference (ULV - LLV) between the upper limit and &S
6756 Abnormal result due to excessive auto-tuning g . <
. the lower limit of the output value for auto-tuning, set a smaller &
measurement time (ton > 1, ton <0, 1 < 0) . ) <]
value to the input filter constant (o), or set a smaller value to the >
PV threshold (SHPV) for auto-tuning, and then check whether
the result is improved.
<Auto-tuning is finished (KP = 32767). — PID operation is E
. started.> )
<Limit cyple method> . . _ The variation of the measured value (PV) is small compared §
6757 Auto-tuning result exceeds proportional gain. (KP = Out | . : A -
with the output value. Multiply the measured value (PV) by "10 S
of range from 0 to 32767) L . ) g
so that the variation of the measured value will increase during 4
auto-tuning. =
<Limit cycle method> <Auto-tuning is finished (KP = 32767). — PID operation is F
6758 Auto-tuning result exceeds integral time. started.>
(T1 = Out of range from 0 to 32767) The auto-tuning time is too long. 3
Increase the difference (ULV - LLV) between the upper limit and &
<Limit cycle method> the lower limit of the output value for auto-tuning, set a smaller >
6759 Auto-tuning result exceeds derivative time. value to the input filter constant (o), or set a smaller value to the + %
(TD = Out of range from 0 to 32767) PV threshold (SHPV) for auto-tuning, and then check whether %"
the result is improved. G
-
. &S
Caution =
With regard to the measured value (PV) in PID, normal measurement data should be read before PID S
operation begins. ;'S'é
Especially when the PID operation is executed to the input value in an analog input block, pay attention to the i
conversion time. H
-
>
¢
N
>
et
50
e
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;A
Warranty

Please confirm the following product warranty details before using this product.

Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be
the responsibility of Mitsubishi occurs during use of the
product within the gratis warranty term, the product shall be
repaired at no cost via the sales representative or
Mitsubishi Service Company. However, if repairs are
required onsite at domestic or overseas location, expenses
to send an engineer will be solely at the customer's
discretion. Mitsubishi shall not be held responsible for any
re-commissioning, maintenance, or testing on-site that
involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one
year after the date of purchase or delivery to a designated
place. Note that after manufacture and shipment from
Mitsubishi, the maximum distribution period shall be six (6)
months, and the longest gratis warranty term after
manufacturing shall be eighteen (18) months. The gratis
warranty term of repair parts shall not exceed the gratis
warranty term before repairs.

[Gratis Warranty Range]

1) The range shall be limited to normal use within the
usage state, usage methods and usage environment,
etc., which follow the conditions and precautions, etc.,
given in the instruction manual, user's manual and
caution labels on the product.

2) Even within the gratis warranty term, repairs shall be
charged for in the following cases.

a) Failure occurring from inappropriate storage or
handling, carelessness or negligence by the user.
Failure caused by the user's hardware or software
design.

b) Failure caused by unapproved modifications, etc.,
to the product by the user.

c) When the Mitsubishi product is assembled into a
user's device, Failure that could have been
avoided if functions or structures, judged as
necessary in the legal safety measures the user's
device is subject to or as necessary by industry
standards, had been provided.

d) Failure that could have been avoided if
consumable parts (battery, backlight, fuse, etc.)
designated in the instruction manual had been
correctly serviced or replaced.

e) Relay failure or output contact failure caused by
usage beyond the specified Life of contact
(cycles).

f) Failure caused by external irresistible forces such
as fires or abnormal voltages, and failure caused
by force majeure such as earthquakes, lightning,
wind and water damage.

g) Failure caused by reasons unpredictable by
scientific technology standards at time of
shipment from Mitsubishi.

h) Any other failure found not to be the responsibility
of Mitsubishi or that admitted not to be so by the
user.

2. Onerous repair term after discontinuation of

production

1) Mitsubishi shall accept onerous product repairs for
seven (7) years after production of the product is
discontinued.

Discontinuation of production shall be notified with
Mitsubishi Technical Bulletins, etc.

2)  Product supply (including repair parts) is not available
after production is discontinued.

Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local
overseas FA Center. Note that the repair conditions at
each FA Center may differ.

Exclusion of loss in opportunity and secondary
loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall not
be liable for compensation of damages caused by any
cause found not to be the responsibility of Mitsubishi, loss
in opportunity, lost profits incurred to the user or third
person by Failures of Mitsubishi products, special
damages and secondary damages whether foreseeable or
not , compensation for accidents, and compensation for
damages to products other than Mitsubishi products,
replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

Changes in product specifications

The specifications given in the catalogs, manuals or
technical documents are subject to change without prior
notice.

Product application

1) In using the Mitsubishi MELSEC programmable logic
controller, the usage conditions shall be that the
application will not lead to a major accident even if any
problem or fault should occur in the programmable
logic controller device, and that backup and fail-safe
functions are systematically provided outside of the
device for any problem or fault.

2) The Mitsubishi programmable logic controller has
been designed and manufactured for applications in
general industries, etc. Thus, applications in which the
public could be affected such as in nuclear power
plants and other power plants operated by respective
power companies, and applications in which a special
quality assurance system is required, such as for
Railway companies or Public service purposes shall
be excluded from the programmable logic controller
applications.

In addition, applications in which human life or
property that could be greatly affected, such as in
aircraft, medical applications, incineration and fuel
devices, manned transportation, equipment for
recreation and amusement, and safety devices, shall
also be excluded from the programmable logic
controller range of applications.

However, in certain cases, some applications may be
possible, providing the user consults their local
Mitsubishi representative outlining the special
requirements of the project, and providing that all
parties concerned agree to the special circumstances,
solely at the users discretion.
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Revised History

Date Revision Description
7/2005 A First Edition
2/2006 B * FX3U-4AD is added to B.
* FX3u-4DA is inserted to D.
» Adding and revising the other descriptions.
3/2006 C + B-8 page, 2.2 The Power Supply Specification for the FX3u-4AD, regarding the
A/D conversion circuit drive power:
Revised from [24V DC +10%, 80mA] to [24VDC +10%, 90mA]
3/2007 D » JIS (Japanese Industrial Standards) for temperature sensors are added
+ Clerical Error Correction
12/2007 E * FXsuc (D, DSS) Series PLC added

* FX3U-4AD-PTW-ADP is inserted to G
» Clerical Error Correction
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