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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: [/AWARNING| and [/AACAUTION|.

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

CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
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

/\WARNING

* 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 24V DC 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.

/\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 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 an analog input expansion board,
special analog input adapter, or special function 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 an analog output expansion
board, special analog output adapter, or special function 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.
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(Read these precautions before use.)

2. WIRING PRECAUTIONS

/\WARNING

* 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 damage 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 burn
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 shield of the analog input/output 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
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 terminal block (European type) in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or
damage to the product.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Twist the end of strand wire and make sure that 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.

* Make sure to properly wire the terminal block in accordance with the following precautions.

Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or
damage to the product.
- The disposal size of the cable end should follow the dimensions described in the manual.
- Tightening torque should follow the specifications in the manual.
- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24") or less).
Make sure that the screwdriver does not touch the partition part of the terminal block.
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(Read these precautions before use.)

3. STARTUP AND MAINTENANCE PRECAUTIONS

/\WARNING

* Do not touch any terminal while the PLC's power is on.
Doing so may cause electric 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.

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

Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.
» 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.
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Outline Precautions

» This manual provides information for the use of the FX3s/FX3G/FX3GC/FX3U/FX3uc 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 your local Mitsubishi Electric representative.

+ 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 your local Mitsubishi Electric
representative.

Registration

+ Phillips is a registered trademark of Phillips Screw Company.
» 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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FX38/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Analog Control Edition 1 Introduction
Common Items 1.1 Outline and Features of Analog Control

1. Introduction

SWa}| UoWwoy)

This manual describes the analog products for the FX3s/FX3G/FX3GC/FX3u/FX3uc Series PLC.
This chapter describes the analog control methods and applications.

avy-onexd
avy-nexd

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.

FX3s Series FX3G Series FX3Gc Series FX3u Series FX3uc Series
PLC PLC PLC PLC PL

FXac40M

ag-ave-9exd U ddv-avi-nexd 0

varnex4 TT1

mVoltage/current input
control type
e FX3U-4AD
eFX3uc-4AD
*FX3U-4AD-ADP
*FX3U-3A-ADP
*FX3G-2AD-BD

— Refer to Subsection

HWVoltage/current
output control type
*FX3U-4DA
*FX3U-4DA-ADP
*FX3U-3A-ADP
*FX3G-1DA-BD

ETemperature sensor
input control type
*FX3U-4AD-PT-ADP
*FX3U-4AD-PTW-ADP
*FX3U-4AD-PNK-ADP
*[FX3U-4AD-TC-ADP

— Refer to Subsection — Refer to Subsection

Thermocouple,
platinum resistance
thermometer

Inverter, etc.

Flowmeter,
pressure sensor, etc.
sensor

=P s

In addition to the above applications, the FX3s/FX3G/FX3GC/FX3U/FX3uc Series PLC can be used for various
purposes.

agvaroexds @) davvarnexs T

dav-vENeXd mlm

1d-AVYNEXS e

dav-
avi-nexd Gem

dav-
M1d-

A-1
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111  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.

FX3S/FX3G/FX3GC/FX3U/FX3uc
. Series PLC
Voltage or A/D conversion

current Analog input data
special function

[3552] q block, special q

adapter,
expansion board

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."

FX3G Series Analog input products

» FX3G-2AD-BD
— For detailed description, refer to Section D.

FX3u Series Analog input products

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

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

+ FX3u-3A-ADP
— For detailed description, refer to Section H.

FX3uc Series Analog input products
« FX3suc-4AD
— For detailed description, refer to Section B.
Other Series Analog input products
* FX2nc-4AD * FX2N-4AD * FX2N-5A

* FX2n-8AD * FX2N-2AD * FXoN-3A
— For a detailed description of the other analog input products,
refer to the corresponding manuals.
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1.1.2 Analog output control

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

SWa}| UoWwoy)

Inverter, etc.
FX3s/FX3G/FX3GC/FX3U/FX3UC

Series PLC B
D/A conversion | Analog output Voltage or N
data special function | ~ current s
q block, special q SAN
adapter, ";; :‘5
expansion board =

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 FX3G Series

* FX3G-1DA-BD
— For detailed description, refer to Section G.

ag-ave-9exd U ddv-avi-nexd O

Analog output products for FX3u Series
* FX3u-4DA

— For detailed description, refer to Section E.

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

varnex4 TT1

» FX3u-3A-ADP

— For detailed description, refer to Section H.

Other Series Analog output products
* FX2Nnc-4DA » FX2N-2DA * FXoN-3A

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

agvaroexds @) davvarnexs T

daV-VENEXd i

dav-
1d-QVPNEXS

[

M1ld-avy-Nexd

dav-
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1.1.3 Temperature sensor input control

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

FX3S/FX3G/FX3GC/FX3U/FX3uc
Series PLC

Temperature data Temperature data
(Analog data) Temperature (Digital value)
sensor input,

|| / * special function q

block or special

]

Ly

adapter
M th
teﬁqapseurraetur: of the Check the temperature
equipment. 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 I.

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

FX3u-4AD-PNK-ADP
— For detailed description, refer to Section K.

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

FX3u-4LC
— For detailed description, refer to the FX3u-4LC User’s Manual.

Other Series Temperature sensor input products

* FX2N-8AD * FX2N-2LC

* FX2n-4AD-TC * FX2N-4AD-PT
— For a detailed description of the other temperature sensor input products,
refer to the corresponding manuals.
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Q

2. Description of Analog Products 5
B

21  Types of Analog Products 13
Analog input/output products are required to perform analog control using the FX Series PLC. %%

There are 3 types of input/output products: the expansion board, special adapter and the special function
block.
Subsequent subsections explain differences among analog products.

211 Expansion board

The analog expansion board uses PLC devices to send/receive data to/from the PLC.
1. FX3s Series PLC

+ Connect analog expansion boards to option connectors of an FX3s Series PLC.

« Only 17" expansion board can be connected.

PLC

ag-ave-9exd U ddv-avi-nexd 0

Expansion board

varnex4 TT1

[

— For a detailed description of the system configuration,
refer to the FX3s Series User’s Manual - Hardware Edition.

*1.  When expansion board is connected to FX3s Series PLC, special adapters cannot be connected to
the main unit.

2. FX3G Series PLC
+ Connect analog expansion boards to option connectors of an FX3G Series PLC.

« Up to 2"2 expansion boards can be connected.

agvaroexds @) davvarnexs T

PLC
Expansion board I-_In
1 - é
o © -
o " £
(| A A o
=
— For a detailed description of the system configuration, é
refer to the FX3G Series User’s Manual - Hardware Edition. &
(w)
*2. Only 1 expansion board can be connected to the FX3G Series PLC (14-point and 24-point type). :'O>'_'U|
0

In this case, special adapters cannot be used.
When two expansion boards are connected to FX3G Series PLC (40-point or 60-point type), special
adapters cannot be connected to the main unit.

[

M1d-Qvy-nexXd

dav-
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2.1.2 Special adapter

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

1. FX3s Series PLC
» Connect the special adapter to the left side of the FX3s Series PLC.
» A connector conversion board is needed to connect the special adapter.

+ Only 1" analog special adapter can be connected.

Analog Connector conversion adapter PLC
special adapter

100000J0000000000]

4

FX3s-CNV-ADP

Only 1 analog adapter can be connected.

— For a detailed description of the system configuration,
refer to the FX3s Series User’s Manual - Hardware Edition.

*1.  When special adapter is connected to FX3s Series PLC, expansion boards cannot be connected to
the main unit.

2. FX3G Series PLC
« Connect the special adapter(s) to the left side of the FX3G Series PLC.
» A connector conversion board is needed to connect the special adapter(s).

« Upto 272 analog special adapters can be connected.

Analog Connector conversion adapter PLC
special adapters

........

lo0c00D0000)

9|
9|
o
o
9l

FX36-CNV-ADP

Up to 2 analog adapters can be connected.

— For a detailed description of the system configuration,
refer to the FX3G Series User’s Manual - Hardware Edition.

*2.  Only 1 analog special adapter can be connected to the FX3G Series PLC (14-point and 24-point type).
In this case, expansion boards cannot be used.
When two analog special adapters are connected to FX3G Series PLC (40-point or 60-point type),
analog expansion boards cannot be connected to the main unit.

A-6
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3. FX3Gc Series PLC
» Connect the special adapter(s) to the left side of the FX3Gc Series PLC.
* Up to 2 analog special adapters can be connected.

Analog
special adapters

PLC

lo0c00D0000)
lo0c00D0000)

[eoses)
feases)

Up to 2 analog adapters can be connected.

— For a detailed description of the system configuration,
refer to the FX3Gc Series User’s Manual - Hardware Edition.

4. 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).

Analog High-speed

special adapters Spg‘g;}/gg;%‘grs Expansion board PLC

T
—

)

0000000000,

FXBUi’:-BD

Up to 4 analog adapters can be connected. vv485vrq%§\sﬁn-t%,\?\?u2 6r%8283"

— For a detailed description of the system configuration,
refer to the FX3u Series User’s Manual - Hardware Edition.

5. FX3suc (D, DS, DSS) Series PLC
» Connect the special adapter(s) to the left side of the FX3uc (D, DS, DSS) Series PLC.
* Up to 4 analog special adapters can be connected.

Analog
special adapters PLC

0000000000
0000000000
ARREN NRRRRINNEN
0000000000
0000000000

o
o
of
o
ol

fosoed]
[cesss]
fosoed]

Up to 4 analog adapters can be connected.

— For a detailed description of the system configuration,
refer to the FX3uc Series User’s Manual - Hardware Edition.
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FX3s/FX3G/IFX3GC/FX3U/FX3uc PLC User's Manual - Analog Control Edition 2 Description of Analog Products
Common ltems 2.1 Types of Analog Products

6. FX3uc-32MT-LT(-2) PLC
» Connect the special adapter(s) to the left side of the FX3uc-32MT-LT(-2) 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 PLC

0000000000

9
9
9
9
ol

0000000000/
EREEN ERERRINEEN

I oecd)

FX3u-***-BD
-1

Up to 4 analog adapters can be connected. L " represents "422", "232", "485", "8AV", "CNV", or "USB."

— For a detailed description of the system configuration,
refer to the FX3uc Series User’s Manual - Hardware Edition.
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2.1.3 Special function block [
3

E|

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

5

3

1. FX3G Series PLC e
» Connect the special function block(s) to the right side of the FX3G Series PLC. B

» Up to 8 special function blocks can be connected. i
XX

PLC Analog special function block g £

for FX3U/FXaN 25

FX36-40M FXodAD

. J
Vo

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 FX3G Series User's Manual - Hardware Edition.

2. FX3Gc Series PLC
» Connect the special function block(s) to the right side of the FX3Gc Series PLC.

ag-ave-9exd U ddv-avi-nexd O

* In some cases, FX2NC-CNV-IF or FX3uc-1PS-5V may be needed for connection. E
» Up to 8 special function blocks can be connected. 3
PLC Analog special function block Analod special function block T
FX3uc-1PS-5V g sp
for FX3UC/FX2NC or for EX3U/FX2N =
FX2NC-CNV-IF
_ PONER © -
h @ &
— <
FXa4AD S
)
>
>
S
- 0
. > ) G
Up to 8 special function units/blocks can be connected (excluding the special adapters). g
(@]
Select either FX3uc-1PS-5V or FX2Nc-CNV-IF considering the current components consumption. 3
— For a detailed description of the system configuration, S

refer to the FX3Gc Series User’s Manual - Hardware Edition.

3. FX3u Series PLC -
» Connect the special function block(s) to the right side of the FX3u Series PLC. é
» Up to 8 special function blocks can be connected. ;.ff

PLC Analog special function block %
for FX3U/FX2N/FXoN
EE _ PuiER © ;
m,‘;é | FXar4AD ;
, @
i ) 3
D 0
N J

~
Up to 8 special function units/blocks can be

[

connected (excluding the special adapters). g
— For a detailed description of the system configuration, E
refer to the FX3u Series User’s Manual - Hardware Edition. ).>1-°j
SE:
e

A-9



FX3s/FX3G/IFX3GC/FX3U/FX3uc PLC User's Manual - Analog Control Edition 2 Description of Analog Products
Common ltems 2.1 Types of Analog Products

4. 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 Analog special function block Analog special function block
FX3UC-1PS-5V g special function bloc!
for FX3uc/FXa2Ne for FX3U/FX2N/FXoN

or
FXa2NC-CNV-IF

nnnnnnn

&

POKER ©

-

FXa-4AD

. J
Vo

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

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 FX3uc Series User’s Manual - Hardware Edition.

*1.  Up to 7 special function units/blocks can be connected to the FX3UC-32MT-LT(-2) PLC.
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Common Items

2 Description of Analog

Products

2.2 List of Analog Product Models

2.2 List of Analog Product Models
The analog input/output products compatible with the FX3S/FX3G/FX3GC/FX3U/FX3uc Series PLC are
described below:
221 Expansion board
* FX3s/FX3G Series PLC
No. of . . Refer-
Type channels Range Resolution Function ence
Voltage/current input
Voltage: 0 Vto 10 V DC 2.5mV (12 bits i
FX3G-2AD-BD 2ch 9 ( . ) Combln'ed use.of volt."age and D
Current: 4 mA to 20 mA DC |8 pA (11 bits) | current inputs is possible.
Voltage/current output
Voltage: 0 Vto 10 V DC 2.5 mV (12 bits)
FX3G-1DA-BD 1ch , Voltage and current output. G
Current: 4 mA to 20 mA DC |8 pA (11 bits)
2.2.2 Special adapter
* FX3s/FX3G/FX3GC/FX3U/FX3uc Series PLC
No. of . . Refer-
Type channels Range Resolution Function ence

Voltage/current input

FX3u-4AD-ADP 4ch

Voltage/current output

Voltage: 0 Vto 10 VDC

2.5 mV (12 bits)

Current: 4 mA to 20 mA DC

10 pA (11 bits)

Combined use of voltage and
current inputs is possible.

FX3u-4DA-ADP 4ch

Voltage: 0 Vto 10 V DC

2.5 mV (12 bits)

Current: 4 mA to 20 mA DC

Voltage/current input/output mixture

Input
2ch

Voltage: 0 Vto 10 V DC

4 uA (12 bits)

2.5 mV (12 bits)

Current: 4 mA to 20 mA DC

5 uA (12 bits)

FX3uU-3A-ADP
Output
1ch

Temperature sensor input

Voltage: 0 Vto 10 VDC

2.5 mV (12 bits)

Current: 4 mA to 20 mA DC

4 uA (12 bits)

Combined use of voltage and
current outputs is possible.

Combined use of voltage/
current inputs and voltage/
current output is possible.

agvaroexds @) davvarnexs T

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

02°Cto0.3°C

Compatible with the platinum
resistance thermometer
sensor (Pt100).

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

FX3U-4AD-PNK-ADP 4ch

Pt1000: -50 °C to +250 °C

Ni1000: -45 °C to +115 °C

0.1°C

Compatible with the input
sensor (Pt1000 and Ni1000).
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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FX38/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Analog Control Edition
Common Items

2 Description of Analog Products
2.2 List of Analog Product Models

2.2.3 Special function block
* FX3G/FX3GC/FX3U/FX3uc Series PLC
No. of . . Refer-
Type channels Range Resolution Function ence
Voltage/current input
Voltage: 0.32 mV Combined use of voltage and
-10Vto+10 vV DC (with sign, 16 bits) | current inputs is possible. The
- " 4ch i j 3 B
PO | o 1254
-20 mA to +20 mA DC | (with sign, 15 bits) |.
incorporated.
Voltage: 0.32 mV Combined use of voltage and
-10Vto+10V DC (with sign, 16 bits) | current inputs is possible. The
- 2 4ch i j 3 B
S B 1254
-20 mA to +20 mA DC | (with sign, 15 bits) |.
incorporated.
Voltage: 0.32 mV Combined use of voltage and
-10Vto+10 vV DC (with sign, 16 bits) |current inputs is possible.
Ex AAD™2 4ch The offset/gain can be 5
2NC- Current: 1.25 UA adjusted.”3
-20 mA to +20 mA DC | (with sign, 15 bits) | The sampling function is
incorporated.
Voltage: 0.63 mV Combined use of voltage,
-10Vto+10V DC (with sign, 15 bits) | current, and thermocouple is
EXoN-8AD"! 8ch possible. The offset/gain can be 5
2N- Current: 2.5 A adjusted.”
-20 mA to +20 mA DC |(with sign, 14 bits) | The sampling function is
incorporated.
Voltage: 5mV .
) 10Vt +10VDC  |(with sign, 12 bits) | COMPined use of voltage and
EX2N-4AD™! 4ch Cumrent. 10 1A current inputs is possible. *5
) The offset/gai be adjusted.
20 mAto +20 MA DC |(with sign, 11 bits) | C O oor 9N €an be adjuste
Voltage: 2.5mv Combined use of voltage and
0OVto10VDC (12 bits) current inputs is impossible.
- *1 *
FX2N-2AD 2eh Current: 4 uA The offset/gain can be adjusted. 5
4 mA to 20 mA DC (12 bits) (Common to 2 input channels)
Voltage/current output
Voltage: 0.32 mV .
. A0Vt +10VDC  |(with sign, 16 bits) | COMPined use of voltage and
FX3U-4DA™ 4ch Curent 0.63 1A current outputs is possible.*4 E
0 mA to 20 mA DC (15 bits) The offset/gain can be adjusted.
Voltage: 5mV .
) -10V1to +10VDC | (with sign, 12 bits) | COMPined use of voltage and
FX2NC-4DA"2 4ch Current 20 1A current outputs is possible. *5
: The off i be adjusted.
0 mA to 20 mA DC (10 bits) e offsetgain can be adjuste
Voltage: 5mV .
. -10V1to +10VDC | (with sign, 12 bits) | COMPined use of voltage and
FX2N-4DA™ 4ch Cument 20 1A current outputs is possible. *5
’ The offset/gai be adjusted.
0OmAto20mADC | (10 bits) © ofiseligain can be acjuste
Voltage: 2.5mv .
. 0Vto 10V DC (12 bits) Combined use gf voltage and .
FX2N-2DA™ 2ch Current A 0A current outputs is possible. 5
’ The off i justed.
4 mA to 20 mA DC (12 bits) e offset/gain can be adjusted

*1. To connect this block to the FX3Gc/FX3uc Series PLC, either the FX2NC-CNV-IF or FX3uc-1PS-5V is

required.

*2. Connectable with the FX3Gc/FX3uc Series PLC only.
*3. The offset and gain of the FX3uU-4AD, FX3uc-4AD, FX2NC-4AD and FX2N-8AD cannot be adjusted for

channels using the analog value direct indication mode.
*4. The offset and gain of the FX3u-4DA cannot be adjusted for channels using the analog value mV (or uA)

specification mode.

*5. Refer to the instruction manual of the respective product.
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FX38/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Analog Control Edition

Common Items

2 Description of Analog Products

2.2 List of Analog Product Models

Type cl:‘lat:ncz:ls Range Resolution Function Z?]f:;-
Voltage/current input/output mixture
Voltage: 0.32 mV
Input |-10Vto +10 V DC (with sign, 16 bits) | Combined use of voltage and
4ch | Current: 1.25 uA current is possible.
. -20 mAto +20mADC | (with sign, 15 bits) | The offset/gain can be .
FX2N-5A™ Voltage: 5mVv adjusted.”3 2
Output |-10Vto +10V DC (with sign, 12 bits) | The scaling function is
1ch  [Current: 20 uA incorporated.
0 mA to 20 mA DC (10 bits)
Voltage: 40 mV
Input |0Vto10V DC (8 bits)
2ch | Current: 64 pA The input format is common to 2
o 4 mAto20 mADC (8 bits) channels. "
FXON-3A™ "5 Voltage: 40 mV The offset/gain can be adjusted. 2
Output |0Vto10V DC (8 bits) (Common to 2 input channels)
1ch  [Current: 64 uA
4 mA to 20 mADC (8 bits)
Temperature sensor input
Type K: Combined use of voltage,
-100 °C to +1200 °C current, and thermocouple is
Type J: possible.
-100 °C to +600 °C Compatible with thermocouple
FX2N-8AD™1 8ch 0.1°C types K, J, and T. *2
The unit can be switched between
Type T "Centigrade" and "Fahrenheit."
-100 °C to +350 °C The sampling function is
incorporated.
Type K: 0.4°C Compatible with thermocouple
FX2N-4AD-TGH | 4ch |00 “Cto*+1200°C typesKandJ. *
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 o o 0.2°Ct00.3°C (Pt100 or JPt100). *2
-100 °C to +600 °C . :
The unit can be switched between
"Centigrade" and "Fahrenheit."
Compatible with thermocouple
typesK,J,R, S, E, T, B, N, PL I,
W5Re/W26Re, U, and L.
Compatible with the platinum
resistance thermometer sensor
Example: (Pt1OOQ, Pt100, aqd JPt100).
Type K- The uplt can be switched betyveen
2100 °C to +1300 °C 0.1°Cor1°C "Centigrade" and "Fahrenheit."
FX3U-4LC™ 4ch Example: (Depends on the Compatible with the micro *2
Pt100: ’ sensor input range.) |voltage input.

-200 °C to +600 °C

The temperature adjustment
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 FX3Gc/FX3uc Series PLC, either the FX2nc-CNV-IF or FX3uc-1PS-5V is

required.

*2. Refer to the instruction manual of the respective product.

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

*4, The FXoN-3A cannot be connected to the FX3G/FX3GC Series PLC.
*5. To connect this block to the FX3uc Series PLC, either the FX2NC-CNV-IF or FX3uc-1PS-5V is required.
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FX3s/FX3G/IFX3GC/FX3U/FX3uc PLC User's Manual - Analog Control Edition 2 Description of Analog Products

Common ltems 2.2 List of Analog Product Models
Type ct:la‘:nc:efls Range Resolution Function Zifc?:
Example: Compatible with thermocouple
Type K: types K, J,R, S, E, T, B, N, PLII,
-600 °C to +1300 °C W5Re/W26Re, U, and L.

Compatible with the platinum
resistance thermometer sensor
(Pt100, JPt100).

0.1°Cor1°C The unit can be switched between
FX2N-2LC™1 2ch E le: (Depends on the "Centigrade" and "Fahrenheit." *2
P?%?)P e sensor input range.) | The temperature adjustment

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 FX3Gc/FX3uc Series PLC, either the FX2nc-CNV-IF or FX3uc-1PS-5V is
required.

-200 °C to +600 °C

*2. Refer to the instruction manual of the respective product.
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Common Items 3.1 FX3S Series PLC

3. System Configuration Drawings of Analog Products

SWa}| UoWwoy)

This section shows drawings to describe the configuration of analog units for the FX3s/FX3G/FX3GC/FX3U/
FX3uc Series PLC.

3.1 FX3s Series PLC

avy-onexd
avy-nexd

3.1.1  Connection of expansion boards, special adapters

FX3s Series PLC

and [E] represent the connecting positions.
(For a detailed description of installation, refer to the
FX3s Series User's Manual - Hardware Edition.)

Analog input

* Flowmeter

* Pressure sensor

- Signal converter, etc.

{ European terminal block

ag-ave-9exd U ddv-avi-nexd O

]
i)
[8)
(]
=
(]
(&]

: BG E

= >
C

5 (European terminal block ) | Analog output :C:

5 * Inverter, etc. o

o) >
Q.
@©
©
©
s

o B F

3 Analog input -

= , - Flowmeter P

(_3 +—( European terminal block] |, 5o o -CJS

g - Signal converter, etc. ).3:

5 FXas-CNV-ADP =
o

5 €

8 Anal =

c z nalog output 3

o e European terminal block :

3 — —Europ I J - Inverter, etc. o

5 >

a o]

< (w)
()

e H
©

= Analog input -

o * Flowmeter 2

; —o o——{ European terminal block] | - Pressure sensor §

c - Signal converter, etc. >

(@) (w)

Analog output °

- Inverter, etc. I

=

Temperature sensor P

input T

- * Thermocouple S

Lo o——{ European terminal block (types K and J) £3

- Resistance °

FX3u-4AD-TC-ADP thermometer sensor J

FX3u-4AD-PNK-ADP (Pt1000 and Ni1000) -

FX3u-4AD-PT-ADP - Platinum resistance P

FXau-4AD-PTW-ADP thermometer IS

sensor (Pt100) . E

<E

e




FX38/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Analog Control Edition

3 System Configuration Drawings of Analog Products

Common ltems 3.2 FX3G Series PLC
3.2 FX3G Series PLC
3.21 Connection of expansion boards, special adapters
1. FX3G Series PLC (14-point, 24-point type)
and [E] represent the connecting positions.
(For a detailed description of installation, refer to the
FX3G Series User's Manual - Hardware Edition.)
Analog input
* Flowmeter

o]
9]
5]
[ &)
19)
C
c
9]
(]
o
£3)
c
(]
[&]
—
@
i)
Q.
(]
el
@©
s
(8]
19
Q.
()
o
ge)
©
C
®
1)
c
o
e
5]
B2
@
o
e}
c
S
(7]
C
@
[o%
X
)
()]
)
@
c
@
)
(=
5]
=
ot
(@)

{ European terminal block )

FX36-CNV-ADP

1st
adapter
FX3u-4AD-ADP
1st
adapter
—e

FX3u-4DA-ADP

1st

adapter

1st

L:J\Yd
FX3u-4AD-TC-ADP
FX3u-4AD-PNK-ADP
FX3u-4AD-PT-ADP
FX3u-4AD-PTW-ADP

adapter

{ European terminal block )

s—— European terminal block

o——{ European terminal block

o——{ European terminal block)

o——{ European terminal block

- Pressure sensor
- Signal converter, etc.

Analog output
* Inverter, etc.

Analog input

* Flowmeter

- Pressure sensor

- Signal converter, etc.

Analog output
= Inverter, etc.

Analog input

* Flowmeter

- Pressure sensor

- Signal converter, etc.

Analog output
* Inverter, etc.

Temperature sensor
input
* Thermocouple
(types K and J)
 Resistance
thermometer sensor
(Pt1000 and Ni1000)
+ Platinum resistance
thermometer
sensor (Pt100)
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Common Items 3.2 FX3G Series PLC

2. FX3G Series PLC (40-point, 60-point type) <)
— =
A, B, and [d represent the connecting positions. c’;
(For a detailed description of installation, refer to the S
FX3G Series User's Manual - Hardware Edition.) ?
Vo7 Ui
Only either [ or Sl
cCcC
can be used as 2nd. oL
) H D>
@ European 5o
EE] Board A terminal | | Analog input
Board B _block J |. Flowmeter
— =————— [*Pr re sensor
* EGaen ressure senso C
. » Signal converter, =
o o terminal i N
e | block | | ¢ &
FX3c-2AD-BD g &
(w)
e FX36-2AD-BD || — >
. B Board A European 3
S terminal
§ | s Board B (_block ) Analog output D
S — | - Inverter, etc. N
o European &
2 —e e terminal »
c FX3c-1DA-BD block o
& — = = = ——— o
O (]
o
o
g S E
© | Any one can be : 3
) I selected. | @
3 : 1 A
73 ! L 2nd : European , b
2 . adapter I ‘il Analog input
© p 1st ! i block - Flowmeter
= = adapter ° ] -P
j " | ressure sensor F
§ — B : : European " Slgnal converter,
g Ul
8 ! | FXau-4AD-ADP | | terminal | | etc. z
= ; X block T
2 FX3G-CNV-ADP FX3u-4AD-ADP I ond ! g
c 1 b ZN ) T
@ I ! European
adapter S
% | P i terminal Anal out S
I block nalog outpu
3 ) | — | - Inverter, etc. G
g : i 1 European .
B ! | FX3u-4DA-ADP | | tetl)'lmirI\(aI 5
i) 1 ! oC =
=) : : Analog input )'2
! - 2nd | “Fl W?n tpr 8
! 7 adapter | | 1 ) owmete
! : European | | . pressure sensor H
! : terminal - Signal converter,
| : bIOCk etc. ;
. d @
I ! &
: FX3u-3A-ADP : W\ Analog output c:};)
: : terminal Inverter, etc. P
| ! block °
: ! Temperature
| L 2nd I sensor input I
| adapter i * Thermocouple 3
: : (types K and J) e
| 1 . ; &
I 7 : European Resistance ).5
1 - . terminal thermometer ,'6 3
| | FX3U-4AD-TC-ADP | | block sensor (Pt1000 3
FX3u-4AD-PNK-ADP| 1 ;
- | | FX3U-4AD-PT-ADP ! and Ni1000) J
EX3U-4AD-TC-ADP | [FX3u-4AD-PTW-ADP| European - Pla.tlnum
FX3U-4AD-PNK-ADP ; X terminal resistance g
FX3U-4AD-PT-ADP —
FX3U-4AD-PTW-ADP| | & ’ | _block thermor(nPett1e(;0) (':g
e sensor P
+
=F
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Common Items 3.2 FX3G Series PLC
3.2.2 Connection of special function blocks
FX3G Series PLC
‘ } , E’ and represent the connecting positions.
(For a detailed description of installation, refer to the
FX3G Series User's Manual - Hardware Edition.)
| To connect the special adapters [y or the connector conversion E
1 adapter [F] , refer to the previous page. !
Analog input
e Flowmeter

e
@
2
[&]
@
=
=
S
(]
o
0
=
®
(&S]
(]
2
[&]
o
5
c
el
2
[&]
c
=)
2
S
(]
@
a
(7]
©
o
I}
o
o

e Pressure sensor
e Signal converter,

0—( Terminal block ) etc.

» For a detailed description of t

== Analog output
Special function e Inverter, etc.
block for
FX3U/FX2N

Temperature sensor
input

e Thermocouple

he connectable special function blocks and system configuration:
— Refer to the FX3G Series User's Manual - Hardware Edition.

The analog special function blocks shown in the table below can be connected to the FX3G Series PLC:

FX Series

Type

Analog special function blocks for
the FX3U

FX3U-4AD, FX3U-4DA, FX3U-4LC

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
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Common Items 3.3 FX3GC Series PLC

33 FX3Gc Series PLC

SWa}| UoWwoy)

3.3.1 Connection of special adapters

FX3Gc Series PLC o
3 i — > X
i To connect the special function blocks [§or the conversion adapters [B] , E g J:?
! refer to Subsection 3.3.2. ; 5°
, represent the connecting positions.
(For a detailed description of installation, refer to the C
FX3Gc Series User's Manual - Hardware Edition.)
=
&
5
Analog input o
>
*Flowmeter 9
cl—[ European terminal block ] ePressure sensor o
- eSignal converter, etc. D
FX3u-4AD-ADP 8
®
[\
S
w
: Analog output °
o
q E terminal block
% b—( uropean terminal blocl ] . Inverter, etc. E
o)
c -
c Ul
3 FX3u-4DA-ADP é
2 :
c
e Analog input
g *Flowmeter
B "—( European terminal block ] ePressure sensor F
®
° eSignal converter, etc. o
— w
z FX3u-3A-ADP Analog output C‘S
g e Inverter, etc. >
) >
2 %
©
S Temperature sensor G
(;I input -
>
= - e Thermocouple e
% 1’—( European terminal block ] (types K and J) .5
*Resistance g
thermometer o
FX3u-4AD-TC-ADP sensor (Pt1000 and
FX3u-4AD-PNK-ADP Ni1000) H
FX3u-4AD-PT-ADP ¢ Platinum resistance
FX3u-4AD-PTW-ADP thermometer 3
sensor (Pt100) =
w
>
>
o
0
wul
P
<
b
=
55
0
-
Py
s
N
>
=
+ T
=F
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Common Items 3.3 FX3GC Series PLC
3.3.2 Connection of special function blocks
, , and E represent the connecting positions.
(For a detailed description of installation, refer to the
FX3Gc Series User's Manual - Hardware Edition.)
i,To connect the special adapters , refer to Subsection 3.3.1. i
( European terminal block J
( European terminal block )
Analog input
Special function eFlowmeter

block for FXanc

g o @

g
9]
g
o
0]
c
c
o)
o
o)
o
c
I
o
(2]
X
@)
)
e
=
9
=
3]
=
=)
=
=
o
0]
o
()
0o}
o
S
o
o

block for FX2NC

ePressure sensor
#Signal converter, etc.

»—( European terminal block )

Analog output
elnverter, etc.

Temperature sensor
input

eThermocouple
ePlatinum resistance

: thermometer
o—( European terminal block ) sensor (Pt100)

Special function

o——  Terminalblock

o
—

FXane-CNV-IF

» For a detailed description of special fun

Special function
block for
FX3U/FX2N

ction block connectability and system configuration:

— Refer to the FX3Gc Series User's Manual - Hardware Edition.
+ Use the FX3uc-1PS-5V (extension power supply unit) if the capacity of the 5 V DC power supply unit
incorporated in the FX3GC Series PLC is deteriorated.
— Refer to the FX3Gc Series User's Manual - Hardware Edition.

The analog special function blocks shown

in the table below can be connected to the FX3Gc Series PLC:

FX Series

Type

Analog special function blocks for the FX3u

FX3u-4AD, FX3U-4DA, FX3u-4LC

Analog special function blocks for the FX3uc

FX3uc-4AD

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 FX2NnC

FX2ne-4AD, FXa2ne-4DA
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3 System Configuration Drawings of Analog Products

Common Items 3.4 FX3U Series PLC
3.4 FX3u Series PLC
3.41 Connection of special adapters
FX3u Series PLC
+ To connect special function blocks , refer to the next page. ;
E ,and represent the connecting positions.
(For a detailed installation description, refer to the
FX3u Series User's Manual - Hardware Edition.)
Analog input
¢ Flowmeter

FXau-***-BD*"

Rl
o]
2
(&)
@
=
C
(o]
(&)
o)
0
C
®
(&)
(2]
—
o]
o
Q.
®
el
®
I
(&)
@
Q.
(]
(@)}
o
©
C
©
=
o
o
Q.
D

*1.  An FX3u-232-BD, FX3u-485-BD, FX3u-422-BD, FX3u-USB-BD, FX3u-8AV-BD, or FX3u-CNV-BD is

FXsu-4DA-ADP

FXsu-4AD-TC-ADP
FXsu-4AD-PNK-ADP
FXsu-4AD-PT-ADP
FXsu-4AD-PTW-ADP

needed to connect the special adapters.

>—( European terminal block J

D—( European terminal block )

P—( European terminal block J

’—( European terminal block ]

e Pressure sensor
» Signal converter, etc.

Analog output
e Inverter, etc.

Analog input

o Flowmeter

® Pressure sensor
 Signal converter, etc.

Analog output
e Inverter, etc.

Temperature sensor
input

® Thermocouple
(types K and J)

o Resistance
thermometer
sensor (Pt1000 and
Ni1000)

¢ Platinum resistance
thermometer
sensor (Pt100)
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3.4.2 Connection of special function blocks

FX3u Series PLC

, E and represent the connecting positions.

(For a detailed description of installation, refer to the
FX3u Series User’'s Manual - Hardware Edition.)

gitpippresiv®

To connect the special adapters |3y or the expansion boardsE ,
refer to the previous page.

PR S

Analog input
e Flowmeter
» Pressure sensor

e Signal converter,
o o——{ Terminalblock ] ete.

= Analog output

Special function e Inverter, etc.
block for ’

FX3U/FX2N/FX0N

- Temperature sensor

input

e Thermocouple

e Platinum resistance

thermometer
sensor (Pt100)

o
o}
Z
15}
@
c
c
e}
o
®
o
c
I
o
%)
X
3}
k)
e
c
i)
=
15}
c
=
=
o
o
o}
o
7
2]
o
2
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 shown in the table below can be connected to the FX3u Series PLC:

FX Series Type
Analog special function blocks for FX3U-4AD, FX3U-4DA, FX3U-4LC
the FX3U
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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3.5 FX3uc Series PLC

SWa}| UoWwoy)

3.5.1 Connection of special adapters

1. FX3uc (D, DS, DSS) Series PLC

avy-onexd
avy-nexd

i To connect the special function blocks [or the conversion adapters [ ,
refer to Subsection 3.5.2-1.

N

i
i
\,

) represent the connecting positions.

(For a detailed description of installation, refer to the
FX3uc Series User's Manual - Hardware Edition.)

Analog input
e Flowmeter

1'—( European terminal block ]

e Pressure sensor
e Signal converter, etc.

FX3u-4AD-ADP

ag-ave-9exd U ddv-avi-nexd O

Analog output

»—( European terminal block ] . Invef]ter eptc E
, €lC. -
L &
FX3u-4DA-ADP S
g

Analog input

e Flowmeter

»—( European terminal block ] e Pressure sensor

e Signal converter, etc.

Analog output
o Inverter, etc.

o
9]
5]
(6]
3]
=
=
o
(&)
o)
e}
C
IS
(&)
&
[9)
2
Q.
©
©
©
©
(&)
9]
Q.
(7]
()]
Re)
(]
C
(]
~
o
L
Q.
)

agvaroexds @) davvarnexs T

Temperature sensor
input
- ® Thermocouple
o—[ European terminal block ] (types K and J)
¢ Resistance
thermometer
FX3u-4AD-TC-ADP sensor (Pt1000 and H
FX3u-4AD-PNK-ADP Ni1000)
FX3u-4AD-PT-ADP ¢ Platinum resistance =
FX3u-4AD-PTW-ADP thermometer &
sensor (Pt100) ‘ﬁ
>
o
0
-
=
<
b
2
55
0
-
=
¢
N
>
2
+ T
8=
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2. FX3Uc-32MT-LT(-2) PLC

_iTo connect the special function blocks [§or the conversion adapters [B] ,
1 refer to Subsection 3.5.2-2.

S

, E and i represent the connecting positions.

(For a detailed description of installation, refer to the
FX3uc Series User's Manual - Hardware Edition.)

Analog input
»—( European terminal block ] eFlowmeter
- ePressure sensor
FX3U_***_BD*1 FX3u-4AD-ADP -Signal converter, etc.
Analog output
"—( European terminal block] OInvergtJer eFt)c

Analog input
eFlowmeter

- ePressure sensor
0—( European terminal block ]

eSignal converter, etc.

Analog output
eInverter, etc.

Rl
@
2
(&)
@
=S
(=S
Q
(&)
o
Ko}
=
@
(&)
(2]
—
5]
2
Q.
®
e}
(]
i
(&)
@
Q.
(]
()
kel
©
=
©
<
o
o
[oX
-}

Temperature sensor
input
0—( European terminal block J .K;Sg:?:gzzlj)
e Resistance
thermometer
FX3u-4AD-TC-ADP sensor (Pt1000 and
FX3u-4AD-PNK-ADP Ni1000)
FX3u-4AD-PT-ADP  Platinum resistance
FX3u-4AD-PTW-ADP thermometer
sensor (Pt100)

*1.  An FX3u-232-BD, FX3u-485-BD, FX3u-422-BD, FX3u-USB-BD, FX3u-8AV-BD, or FX3U-CNV-BD is
needed to connect the special adapters.
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3.5.2 Connection of special function blocks

SWa}| UoWwoy)

1. FX3uc (D, DS, DSS) Series PLC

, , and E represent the connecting positions.
(For a detailed description of installation, refer to the
FX3uc Series User's Manual - Hardware Edition.)

To connect the special adapters , refer to Subsection 3.5.1-1.

mtb---
avi-onexd
avi-nexd

{ European terminal block )

( European terminal block )

Analog input

Special function S — eFlowmeter
block for FXane ePressure sensor

ag-ave-9exd U ddv-avi-nexd 0

eSignal converter, etc|

»—[ European terminal block J

Analog output
eInverter, etc.

varnex4 TT1

Temperature sensor

b
9]
2
3]
9]
=
c
o)
o
o
o
c
IS
o
o
a4
o)
e
5
c
e
=
©
c
=)
2
S
o
9]
o
®
o)
o
L
o
]

input
eThermocouple F
ePlatinum resistance 8
c
0—( European terminal block ) tsr;enrgg?ra;%ego) J')D:
>
or Special function =)
block for FX2nC
2
®
B N 2
- 3
¢——{  Terminalblock ]
o q Special function H
= block for =
FX2ne-CNV-IF FX3U/FX2N/FXoN 2
FAMNCTLRVEE _ TASHITASNITAON =
» For a detailed description of special function block connectability and system configuration: ‘f
— Refer to the FX3uc Series User's Manual - Hardware Edition. g
+ Use the FX3uc-1PS-5V (extension power supply unit) if the capacity of the 5 V DC power supply unit
incorporated in the FX3uc Series PLC is deteriorated. |
— Refer to the FX3uc Series User's Manual - Hardware Edition. —
The analog special function blocks shown in the table below can be connected to the FX3uc Series PLC: oc>§
FX Series Type ";
(w)
Analog special function blocks for the FX3u FX3u-4AD, FX3u-4DA, FX3U-4LC ;'siq
Analog special function blocks for the FX3uc FX3uc-4AD 'U
. . FX2N-8AD, FX2N-4AD, FX2N-2AD, FX2N-4DA, FX2N-2DA, J
Analog special function blocks for the FX2N EX2N-5A, FX2N-4AD-PT, EX2N-4AD-TC, FX2N-2LC ;
Analog special function blocks for the FX2NC FX2ne-4AD, FXanc-4DA ‘f
Analog special function blocks for the FXoN FXoN-3A . E
b
=F
e
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2. FX3UC-32MT-LT(-2) PLC
, E , and E represent the connecting positions.
(For a detailed description of installation, refer to the
FX3uc Series User’'s Manual - Hardware Edition.)
P 1 To connect the special adapters [} or the expansion boards [E] i
i refer to Subsection 3.5.1-2. i
{ European terminal block )
( European terminal block )
Analog input
Special function eFlowmeter

block for FXanc

—e % or

ol
()
o
&)
(3]
c
=
(]
(&)
(0}
feo)
c
o
(&)
()]
X
[&)
o
o]
c
S
=
(&)
[
=]
=
5
(&)
(9}
Q.
(]
N~
(@]
el
o
)

FX3uc-1PS-5V

ePressure sensor
eSignal converter, etc.

o—( European terminal block )

Analog output
elnverter, etc.

Temperature sensor
input

eThermocouple

ePlatinum resistance

- thermometer
.p—( European terminal block ) sensor (Pt100)

Special function
block for FX2NnC

;;;;;;

o—  Terminalblock

FXa2ne-CNV-IF

» For a detailed description of special fun

FX3U/FX2N/FXoN

Special function
block for

ction 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 5 V DC power supply unit
incorporated in the FX3uc Series PLC is deteriorated.
— Refer to the FX3uc Series User's Manual - Hardware Edition.

The analog special function blocks shown

in the table below can be connected to the FX3uc Series PLC:

FX Series

Type

Analog special function blocks for the FX3u

FX3u-4AD, FX3U-4DA, FX3u-4LC

Analog special function blocks for the FX3uc

FX3uc-4AD

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 FX2NC

FX2ne-4AD, FXanc-4DA

Analog special function blocks for the FXoN

FXoN-3A
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Common ltems

4 Comparison of Performance Specifications
4.1 Analog Input

;A g
3
3
. P . g
4. Comparison of Performance Specifications 5
The analog product performance specifications are shown in the following tables. Select the optimal product B
for your equipment. a3
ce
(WS
£5
4.1 Analog Input S
411 FX3u-4AD-ADP C
3
c
FX3U-4AD-ADP &
Specifications o
Voltage input Current input b=
Number of input points 4ch ©
Analod inout 0V to 10V DC 4mA to 20mA DC D
nalog input range (Input resistance: 194 kQ) (Input resistance: 250 Q) )
Absolute maximum input -0.5V, +15V -2mA, +30mA §
Offset ) ) ).5
- Impossible to change Impossible to change ]
Gain
Digital output 12 bits, binary 11 bits, binary E
Resolution 2.5mV (10V x 1/4000) 10uA (16mA x 1/1600) o
& | Ambient temperature: :C:
S |os +5|°c perature +0.5% (£50mV/) for 10V full scale +0.5% (+80uA) for 16mA full scale 9
§ .
(]
3 Q't‘;b'ses'ltgemperature: +1.0% (+100mV) for 10V full scale +1.0% (+160A) for 16mA full scale F
o .
Time required for A/D * FX3u/FX3uc Series PLC : 200us (Data updated every scan time.) T
conversion * FX3s/FX3G/FX3Gc Series PLC : 250us (Data updated every scan time.) :,U>
<
4080 1640
4000 1600 G
-
— — x
2 H 3
Input characteristics 3 3 < S
: 2 E E :
8 ° 4 8
0———> 10v 0 4mA —> 20mA H
Analog input Analog 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 inputs. 3'5
+ Channels are not insulated from each other. "
Numbgr i 0 gl 0 point (This number is not related to the maximum 1/O points of the PLC.) I
occupied
3
=
b
=
5%
0

[

M1d-Qvy-nexXd

dav-
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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” OV to 10V DC (mput resistance: 250 Q)

(Input resistance: 200 kQ) ’

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

Offset

If the digital value is "0": OV to 1V"2"3

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

Gain

If the digital value is "4000":
5V to 10V'23

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

Digital output

12 bits

, binary

Resolution 2.5mV (10V x 1/4000) 3 4.00uA (16mA x 1/4000) "

§ Ambient temperature: ) )

5 [25+5°C

3

@©

S [Ambient temperature: +1.0% (+100mV) for 10V full scale +1.0% (+160uA) for 16mA full scale
g |otos5C

Time required for A/D
conversion

2.5ms x number of selected channels

(Operation synchronized

with sequence program)

Input characteristics

4095

4000

5

2

3 >
— [o0]
£ Q
=4 i
a e

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 1/O points
occupied

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

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

*2.
*3.

Use the adjustment volume to adjust FX2N-2AD.

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
FX3u-4AD
Specifications
Voltage input Current input
Number of input points 4ch
- +
Analog input range -10V'to +10V DC 24?;:::;) 202n2r2?)gc
(Input resistance: 200 kQ) (Input resistance: 250 Q)
Absolute maximum input +15V +30mA
Offset -10V to +9V'1"2 -20mA to +17mA™"™3

Gain

-9V to +10V" 12

-17mA to +30mA™1"3

Digital output

With sign, 16 bits, binary

With sign, 15 bits, binary

Resolution™

0.32mV (20V x 1/64000)
2.5mV (20V x 1/8000)

1.25pA (40mA x 1/32000)
5.00pA (40mA x 1/8000)

25+5°C

Ambient temperature:

10.3% (£60mV) for 20V full scale

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

0 to 55°C

Overall accuracy

Ambient temperature:

+0.5% (£100mV) for 20V full scale

+1.0% (+400pA) for 40mA full scale
Same accuracy for 4mA to 20mA input

Time required for A/D
conversion

500us x number of selected channels™

Input characteristics *

®\When the input mode is set to "0":

+32640
+32000 >
N
o
by
-10V 0
+10V
>
AN
=
' -32000
-32640

®\When the input mode is set to "6":

+16320

+16000 <

£

<

S

N

-20mA +

+20mA
<
£
<
&

D -16000
-16320
®\\When the input mode is set to "3":
16400

16000 <

£

<

o

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. 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) < 7.5V

*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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Common ltems 4.1 Analog Input

414 FXan-4AD

FX2N-4AD
Specifications
Voltage input Current input

Number of input points 4ch

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

P ) (Input resistance: 250 Q)

Absolute maximum input +15V +32mA
Offset -5V to +5V' 172 -20mA to +20mA™"™3
Gain -4V to +15V 172 -16mA to +32mA™"™3
Digital output With sign, 12 bits, binary With sign, 11 bits, binary
Resolution 5mV (20V x 1/4000) 20uA (40mA x 1/2000)

Ambient temperature:
25+5°C

Ambient temperature: +1.0% (£400pA) for 40mA full scale

+1.0% (£200mV) for 20V full scale

Overall accuracy

0 to 55°C Same accuracy for 4mA to 20mA input
Time required for A/D Normal conversion mode:15ms x number of selected channels
conversion High-speed conversion mode: 6ms x number of selected channels

+2047 ®\When the input is set from -20 mA to +20 mA:
+2000 % +1600
& +1000
=) <
A0V g * &
[se]
> +10V 20mA_ o *
g +20mA
N <
= £
. ) -2000 S
Input characteristics 2048 v 1000
-1600
®\When the input is set from 4 mA to 20 mA:
1750
1000
<
£
N
(sp]
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

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 Comparison of Performance Specifications
4.1 Analog Input

41.5 FX3uc-4AD
FX3uc-4AD
Specifications
Voltage input Current input
Number of input points 4ch
- +
Analog input range -10V'to +10V DC 24?;:::;) 202n2r2?)gc
(Input resistance: 200 kQ) (Input resistance: 250 Q)
Absolute maximum input +15V +30mA
Offset -10V to +9V'1"2 -20mA to +17mA™"™3

Gain

-9V to +10V" 12

-17mA to +30mA™1"3

Digital output

With sign, 16 bits, binary

With sign, 15 bits, binary

Resolution™

0.32mV (20V x 1/64000)
2.5mV (20V x 1/8000)

1.25pA (40mA x 1/32000)
5.00pA (40mA x 1/8000)

Ambient temperature:
25+5°C

10.3% (£60mV) for 20V full scale

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

Ambient temperature:
0 to 55°C

Overall accuracy

+0.5% (£100mV) for 20V full scale

+1.0% (+400pA) for 40mA full scale
Same accuracy for 4mA to 20mA input

Time required for A/D
conversion

500us x number of selected channels™

Input characteristics *

®\When the input mode is set to "0":

+32640
+32000 >
N
o
by
-10V 0
+10V
>
AN
=
' -32000
-32640

®\When the input mode is set to "6":

+16320

+16000 <

£

<

S

N

-20mA +

+20mA
<
£
<
&

D -16000
-16320
®\\When the input mode is set to "3":
16400

16000 <

£

<

o

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. 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) < 7.5V

*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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Common Items

4 Comparison of Performance Specifications
4.1 Analog Input

41.6 FX2nc-4AD
FX2NC-4AD
Specifications
Voltage input Current input
Number of input points 4ch

Analog input range

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

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

Absolute maximum input

15V

+30mA

Offset

-10V to +9Vv' 12

-20mA to +17mA"1™3

Gain

-9V to +10V' 12

-17mA to +30mA™ 13

Digital output

With sign, 16 bits, binary

With sign, 15 bits, binary

Resolution™

0.32mV (20V x 1/64000)
2.5mV (20V x 1/8000)

1.25uA (40mA x 1/32000)
5.00pA (40mA x 1/8000)

25+5°C

Ambient temperature:

10.3% (£60mV) for 20V full scale

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

0 to 55°C

Overall accuracy

Ambient temperature:

+0.5% (£100mV) for 20V full scale

+1.0% (+400puA) for 40mA full scale
Same accuracy for 4mA to 20mA input

Time required for A/D
conversion

1ms x number of s

elected channels™

Input characteristics *

®\When the input mode is set to "0":
+32640
+32000

+10.2V

A0V o

+10V

-10.2V

-32000
-32640

®\When the input mode is set to "6":

+16320
+16000 <
S
<
o
N
-20mA 0 +
< 20mA
S
<
o
a
-16000
-16320
®\When the input mode is set to "3":
16400
16000
<
£
<
o
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. 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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417 FX2n-8AD <)
=

S

FX2N-8AD z

Specifications 3
Voltage input Current input @

Number of input points 8ch B

-20mA to +20mA DC o
Analog input range (Inpl;t1 ?(;/sfsot;r:c?avg)% kQ) 4mA to 20mA DC §§
: (Input resistance: 250 Q) e
>0
Absolute maximum input +15V +30mA =
Offset -10V to +9V™ 12 -20mA to +17mA™"™3 C
Gain -9V to +10V 12 -17mA to +30mA™"™3 -
Digital output With sign, 15 bits, binary With sign, 14 bits, binary <é>§
I
Resolution™ 0.63mV (20V x 1/32000) 2.50uA (40mA x 1/16000) S
esolution 2.5mV (20V x 1/8000) 2.00pA (16mA x 1/8000) =
0
>
© | Ambient temperature: +0.3% (£120uA) for 40mA full scale
®© 0,
§ 25+5°C +0.3% (+60mV) for 20V full scale Same accuracy for 4mA to 20mA input D
& 2
<=3 Ambient temperature: o +0.5% (£200puA) for 40mA full scale &
g 0 to 55°C +0.5% (£100mV) for 20V full scale Same accuracy for 4mA to 20mA input ),5
o
)
Time required for A/D

500us x number of selected channels™®

conversion E
®\When the input mode is set to "0": ®\When the input mode is set to "6": g
+16320 +8160 g
+16000 +8000 < =
> S
N <
o o
~ N
-0V + -20mA ¢ +
> +10V < +20mA
N £
=] <
B g
Input characteristics -16000 ' -8000
-16320 Approx.-8160

®\When the input mode is set to "3":

agvaroexds @) davvarnexs T

8200
8000
<
£
<
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. é
+ Channels are not insulated from each other. g
: >
Numb_er @i O el 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. In the direct indication mode, however, the I
offset/gain cannot be adjusted. =
*2.  The offset and the gain should satisfy the following condition: é
1V < (Gain - Offset) g
*3. The offset and the gain should satisfy the following condition: + '3
(w)
3mA < (Gain - Offset) < 30mA o
*4.  The resolution and the input/output characteristics depend on the selected mode. J
*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." §
&
>
2
+ T
=F
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Common Items

4 Comparison of Performance Specifications
4.1 Analog Input

41.8 FX3G-2AD-BD
FX3G-2AD-BD
Specifications
Voltage input Current input
Number of input points 2ch

Analog input range 0V to 10V DC 4mA to 20mA DC
ginp 9 (Input resistance: 198.7 kQ) (Input resistance: 250 Q)
Absolute maximum input -0.5V, +15V -2mA, +30mA

Offset

Gain

Impossible to change

Impossible to change

Digital output 12 bits, binary 11 bits, binary
Resolution 2.5mV (10V x 1/4000) 8UA (16mA x 1/2000)

) Ambient temperature: o 0

g 2545°C +0.5% (£50mV) for 10V full scale +0.5% (£80pA) for 16mA full scale
3 +

(]

g é":;bg%rlgemperat”re: +1.0% (£100mV) for 10V full scale +1.0% (+160uA) for 16mA full scale
o

Time required for A/D
conversion

180us (Data updated every scan time.)

Input characteristics

Z101:10) ol 4
4000~~~ """"""""77

Digital output
=

e e e

N
<

0O —>
Analog input

-
o
<
-

2040ttt

2000

Digital output

Y

0 4mA — > 20mA 20.32mA
Analog input

Insulation method

* The analog input area is not insulated from the PLC.

* Channels are not insulated from each other.

Number of I/O points
occupied

0 point (This number is not related to the maximum 1/O points of the PLC.)
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4.2 Analog Output

4.2 Analog Output

421

FX3u-4DA-ADP

Specifications

FX3U-4DA-ADP

Voltage output Current output
Number of output points 4ch
Analog outout range 0V to 10V DC 4mA to 20mA DC
g oulp 9 (External load: 5 k to 1 MQ) (External load: 500 Q or less)

Offset ) .

- Impossible to change Impossible to change
Gain
Digital input 12 bits, binary
Resolution 2.5mV (10V x 1/4000) 4pA (16mA x 1/4000)

Ambient temperature:
2515°C

+0.5% (£50mV) for 10V full scale +0.5% (£80pA) for 16mA full scale

Ambient temperature:
0 to 55°C

+1.0% (£x100mV) for 10V full scale +1.0% (£160pA) for 16mA full scale

Reference

Overall accuracy

If the external load resistance (Rs) is less than
5 kQ, the accuracy increases as shown in the
following formula: (Increase: 100 mV per 1%)
[47><100

Rs+47
for 10 V full scale

-0.9} %

Time required for D/A
conversion

* FX3u/FX3uc Series PLC : 200us (Data updated every scan time.)
* FX3s/FX3G/FX3Gc Series PLC : 250us (Data updated every scan time.)

Output characteristics

10V 20mA

= g

2 3

3 2

2 o g o
s g < g
< < 4mA g

0 —> 4000 0 —> 4000
Digital input 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 inputs.
+ Channels are not insulated from each other.

Number of I/O points
occupied

0 point (This number is not related to the maximum 1/O points of the PLC.)
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Common Items

4 Comparison of Performance Specifications
4.2 Analog Output

4.2.2 FX2nN-2DA
FX2N-2DA
Specifications
Voltage output Current output
Number of output points 2ch
0V to 10V DC
0V to 5V DC 4mA to 20mA DC

Analog output range

(External load: 2 k to 1 MQ)

(External load: 400 Q or less)

If the digital value is "0":

If the digital value is "0":

%
Offset 0V to 1V 4mA

L xqxo If the digital value is "4000": If the digital value is "4000":
il 5V to 10V 20mA

Digital output

12 bits, binary

Resolution

2.5mV (10V x 1/4000)2

4pA (16mA x 1/4000)2

Overall accuracy

0.1V

+0.16mA

Does not include any load fluctuation.

Time required for D/A
conversion

4ms x number of selected channels

(Operation synchronized

with sequence program)

Output characteristics

S
<

4095

Analog output

0 —> 4000
Digital input

20mA
=
[oN
S
o
D
]
(]

2 2
4mA S
0 —> 4000
Digital input

If the input data consists of 13 bits or more, only the lower 12 bits will be valid, and the other bits will

be ignored.

Insulation method

+ The photocoupler is used to insulate the analog output 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.  Use the adjustment volume to adjust the FX2N-2DA.

*2. Adjustment of the offset or gain value will change the resolution.
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4.2 Analog Output

4.2.3 FX3u-4DA o)
=
S
FX3U-4DA 5
Specifications &
Voltage output I Current output
Number of output points 4ch B
10V to +10V DC OmA to 20mA DC gg
Analog output range (External load: 1 k to 1 MQ) 4mA to 20mA DC 2=
' (External load: 500 Q or less) '4;%
o = o
Offset -10V to +9V'1"2 OmA to 17mA™"™3
Gain -9V to +10V"1"2 3mA to 30mA™"™3 C
Digital input With sign, 16 bits, binary 15 bits, binary -
>
Resolution 0.32mV (20V x 1/64000) 4 0.63uA (20mA x 1/32000) 4 E
>
2 | Ambient temperature: +0.3% (x60uA) for 20mA full scale o
(&) +i o/ (+
g 25+5°C £0.3% (+60mV) for 20V full scale Same accuracy for 4mA to 20mA output )g?
Q
© | Ambient temperature: +0.5% (£100uA) for 20mA full scale
(] 0
= 0 to 55°C #0.5% (£100mV) for 20V full scale Same accuracy for 4mA to 20mA output D
o Ul
g Reference Includes corrective function by load fluctuation. - >8<
)
- - R
UL reguwed err (DA 1ms (The number of selected channels will not affect this value.) g
conversion o

®\\When the output mode is set to "0": ®\When the output mode is "2":
(The dotted line is for mode 3.) E
+10V o o ¢
3 20mA 5
N >
Output characteristics 32000 o 33 Y/
o +32000 23 )/
3 7 2
I ’ S
@ 4mA L 8
-10V @
-10.2v 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.

agvaroexds @) davvarnexs T

*2.  The offset and the gain should satisfy the following condition: H
1V < (Gain - Offset) < 10V =
=
*3. The offset and the gain should satisfy the following condition: $
3mA < (Gain - Offset) < 30mA ’103
*4.  Adjustment of the offset or gain value will not affect the resolution.

=
<
b
2
53

0
=
=
b
2
>0
8=
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Common Items

4 Comparison of Performance Specifications
4.2 Analog Output

4.2.4 FX2nN-4DA
FX2N-4DA
Specifications
Voltage output Current output
Number of output points 4ch

Analog output range

-10V to +10V DC
(External load: 2 k to 1 MQ)

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

Offset

-5V to +5V° 12

-20mA to +20mA™""3

Gain

15V orless, and
Gain - Offset > 1V

32 mA or less, and
Gain - Offset > 4mA

Digital output

With sign, 12 bits, binary

10 bits, binary

Resolution

5mV (10V x 1/2000)"

20uA (20mA x 1/1000)""

Overall accuracy

+1.0% (£200mV) for 20V full scale

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

Does not include any load fluctuation.

Time required for D/A
conversion

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

Output characteristics

® \When the output mode is set to "0":

+10V

+2047

-2000

+2000

-2048

-10V

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

20mA:

-

2

a

5 4

o Vi

o W,

© /

c J

< / ™

; §

4mA ¥ -

0" ——> 1000
Digital input

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 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 Comparison of Performance Specifications
4.2 Analog Output

4.2.5 FX2nc-4DA
FX2NC-4DA
Specifications
Voltage output I Current output
Number of output points 4ch

Analog output range

-10V to +10V DC
(External load: 2 k to 1 MQ)

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

Offset -5V to +5V' 12 -20mA to +20mA™™3
Gain -4V to +15V"1"2 -16mA to +32mA™""3
Digital input With sign, 12 bits, binary 10 bits, binary

Resolution

5mV (20V x 1/4000)

20pA (20mA x 1/1000)

Ambient temperature:
25+5°C

+0.5% (£100mV) for 20V full scale

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

Ambient temperature:
0 to 55°C

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

+1.0% (£200uA) 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 cl

hannels will not affect this value.)

Output characteristics

®\\When the output mode is set to "0":

+10V

+2047

-2000 g

+2000

-2048

-10v

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

20mA
I,,
D= 4
2 7
c 3 7
<O /)
4mAl e
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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Common ltems 4.2 Analog Output

42.6 FX3G-1DA-BD

FX3G-1DA-BD
Specifications
Voltage output I Current output
Number of output points 1ch
Analod outout ranae 0V to 10V DC 4mA to 20mA DC
g oulp 9 (External load: 2 k to 1 MQ) (External load: 500 Q or less)
Offset ] )
- Impossible to change Impossible to change
Gain
Digital input 12 bits, binary 11 bits, binary
Resolution 2.5mV (10V x 1/4000) 8uA (16mA x 1/2000)
;\g]f;'fgt temperature: +0.5% (+50mV) for 10V full scale +0.5% (+80uA) for 16mA full scale
> H 5
&' [ Ambient temperature: +1.0% (+100mV) for 10V full scale +1.0% (+160A) for 16mA full scale
5 |0to 55°C
Q
g Shipment adjustment is carried out by external
= load resistance 2 kQ.
§ Reference If external load resistance becomes larger than )
o 2 kQ, the output voltage will increase slightly.
When the load is 1 MQ, the output voltage is
about 2% higher than the correct value.

Time required for D/A 60us (Data updated every scan time.)

conversion
1 I
1 I
1OV —-====="=="5 o 20mA I
Lo 5 |
- : 1 o 1
g o 3 |
3 ro 8 |
o)) 1 1 © 1
e ° o c 1
Output characteristics o Lo < !
< Lo 4mA i
| " ¢

0 ——— > 4000 4080 0 ———> 2000 2040
Digital input Digital input
Caution:

An area of dead band is located in the region of
0V. Therefore the output analog value may not
represent the digital value accurately.

Insulation method » The analog output area is not insulated from the PLC.

Number of I/O points

. 0 point (This number is not related to the maximum I/O points of the PLC.)
occupied
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4.3 Mixed Analog Input/Output

431 FX3u-3A-ADP

FX3u-3A-ADP
Specifications
Voltage input Current input Voltage output ‘ Current output
Number of input/ 2ch 1ch
output points
Analog input/ 0V to 1QV DC . 4mA to 20mA DC 0V to 10V DC. 4mA to 20mA D_C
output range (Input resistance: (Input resistance: 250 Q) (External load: (External load:
putrang 198.7 kQ) P : 5kto 1 MQ) 500 Q or less)
Absolute -0.5V, -2mA, ) )
maximum input +15V +30mA
Digital input/ . .
output 12 bits, binary
Resolution 2.5mV (10V x 1/4000) 5uA (16mA x 1/3200) 2.5mV (10V x 1/4000) 4uA (16mA x 1/4000)
Ambient o o o o
temperature: 10.5% (£50mV) +0.5% (£80uA) 10.5% (£50mV) +0.5% (£80uA)
25+g°C ) for 10V full scale for 16mA full scale for 10V full scale for 16mA full scale
ﬁeﬁblsgture' +1.0% (x100mV) +1.0% (£160uA) +1.0% (£x100mV) +1.0% (£160uA)
0t P o ) for 10V full scale for 16mA full scale for 10V full scale for 16mA full scale
-.|0to 55°C
(&)
g If the external load
8 resistance (Rs) is less
o than 5 kQ, the accuracy
g increases as shown in the
5 following formula:
Reference - - (Increase: 100 mV per -
1%)
47x100 o
[ Rs+47 0'9] %
for 10 V full scale

Time required
for conversion

» FX3U/FX3uc Series PLC :
80us for each selected input channel + 40us for each selected output channel
(Operation synchronized with sequence program)

* FX3s/FX3G/FX3Gc Series PLC :
90us for each selected input channel + 50us for each selected output channel
(Operation synchronized with sequence program)

4080 3280
4000 3200 10V 20mA
- - - H
=) =] > 5
Q. o [¢)

/O - = 1 5 2

characteristics | © o < |° :
s > | s E |8 o Z o
> a8 |5 3 |s g | = 8
a e |8 R | I | 4mA <

0 —— 10V 0'4mA ——> 20mA 0 ——> 4000 0 ——> 4000
Analog input Analog input Digital input Digital input
. * The photocoupler is used to insulate the analog input and output area from the PLC.
Insulation . . .
- + 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

0 points
(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 Comparison of Performance Specifications
4.3 Mixed Analog Input/Output

43.2

FX2N-5A

1. Analog input

Specifications

FX2N-5A

Voltage input

| Current input

Number of input points

4ch

Analog input range

-10V to +10V DC
-100mV to +100mV DC
(Input resistance: 200 kQ)

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

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:

en -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 x 1/64000)

1.25pA (40mA x 1/32000)

REEEUEn 500V (200mV x 1/4000) 10UA (40mA x 1/4000)
-10V to +10V DC:
& | Ambient temperature: 10.3% (x60mV) for 20V full scale +0.3% (£120pA) for 40mA full scale
g 25+5°C -100mV to +100mV DC: Same accuracy for 4mA to 20mA input
8 10.5% (x1mV) for 200mV full scale
= 10V to +10V DC:
% | Ambient temperature: +0.5% (£100mV) for 20V full scale +0.5% (£200uA) for 40mA full scale
5 0+55°C -100mV to +100mV DC: Same accuracy for 4mA to 20mA input
11.0% (£2mV) for 200mV full scale

Time required for
conversion

1ms x number of selected channels

I/O characteristics

®\When the input mode is set to "0":

+32767
+32000 3
<
N
o
10V o +
> +10V
o
<
N
oS
N -32000
-32768

®\When the input mode is set to "2":

+32767 §---—--- { <
+32000 I E
1O
[R=s}
'
<
-20mA o |t
< +20mA
£
o
[ce]
<
8 --------- -32000
------------- -32768
®\When the input mode is set to "1™
+32767
+32000 <
<
™
o]
™
2mA 8
0] 1/4mA 20mA
-4000 [~

2. Analog output

Specifications

FX2N-5A

Voltage output

Current output

Number of output points

1ch
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-10V to +10V DC
(External load: 5 k to 1 MQ)

Common ltems 4.3 Mixed Analog Input/Output
. FX2N-5A 9o
Specifications S
Voltage output Current output 3
OmA to 20mA DC =
3
w

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

Analog output range

Offset 10V to +5V OmA to 10mA B
Gain -9V to +10V, and 3 mA to 30 mA or less, and Vi)
Gain - Offset > 1V Gain - Offset > 3mA §§
Digital input/output With sign, 12 bits, binary 10 bits, binary ":DE’U’
Resolution 5mV (10V x 1/4000) 20uA (20mA x 1/1000)
>
S | Ambient temperature: +0.5% (£200uA) for 40mA full scale C
o +0.5% (x
3 25+5°C 0.5% (£100mV) for 20V full scale Same accuracy for 4mA to 20mA output -
8 .
= . A
© | Ambient temperature: +1.0% (£400pA) for 40mA full scale >
+1.0% (+
g 0+55°C +1.0% (£200mV) for 20V full scale Same accuracy for 4mA to 20mA output g
0
Time required for conversion 2ms D
®\Vhen the output mode is set to "0": ®\When the output mode is "4": -
(The dotted line is for mode 2.) P
‘ 9
+10V i 20mA p=
i » &
N 2 5
232000 0 |7 3
I/O characteristics = 139050 2 7 E
3 2l 7 5 7
& < |, § &
! S
| 10V 4mAf, © E
i 0'——> 32000 >
Digital input
3. Other
Specifications FX2N-5A
» The photocoupler is used to insulate the analog input and output area from the
PLC.
Insulation method * 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 Mixed Analog Input/Output

433

FXoN-3A

Specifications

FXON-3A

Voltage input

Current input

Voltage output

Current output

Number of
input/output 2ch 1ch
points
. 0V to 10V DC 0V to 10V DC
Analog input/ OV to 5V DC 4mA to 20mA DC 0V to 5V DC 4mA to 20mA DC

output range "

(Input resistance: 200 kQ)

(Input resistance: 250 Q)

(External load: 1 k to 1 MQ)

(External load: 500 Q)

o | |
input +15V +60mA
%3 If the digital value is "0": | If the digital value is "0": | If the digital value is "0": If the digital value is "0":
Ol OV to 1V OmA to 4mA 0V to 1V 4mA
. xoxg 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 (10V x 1/250) 64uA (16mA x 1/250) 40mV (10V x 1/250) 64uA (16mA x 1/250)
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
H H .|z :
3 > |3 E |3 2
1/0 IS 8 © S 2 [
characteristics | © S | @ c | = 8 | < e
o - | @ N | S 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 /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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4.4 Temperature Sensor Input

44

Temperature Sensor Input

441

FX3u-4AD-PT-ADP

Specifications

FX3U-4AD-PT-ADP

Centigrade (°C) Fahrenheit (°F)

Number of input points

4ch

Input signal

3-wire platinum resistance thermometer sensor(s)
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

Overall accuracy

+ Ambient temperature: 25°C£5°C +0.5% for full scale
* Ambient temperature: 0°C to 55°C £1.0% for full scale

Time required for
conversion

FX3u/FX3uc Series PLC : 200us (Data updated every scan time.)
* FX3s/FX3G/FX3Gc Series PLC : 250us (Data updated every scan time.)

Input characteristics

+2550 +4910
+2500 +4820
TS s5
=34 oo L
oo O Qo Ca
9 >
Q <
-50°C ¢ 58°F ¥
o /10 —> +250°C Wi o ———>+a82°F
%I '___.4._500 Temperature © 4 580 Temperature
-550 -670

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

0 points
(This number of points is not related to the maximum number of input/output points of the PLC.)
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Common ltems 4.4 Temperature Sensor Input

442 FX3u-4AD-PTW-ADP

FX3U-4AD-PTW-ADP
Specifications

Centigrade (°C) Fahrenheit (°F)
Number of input points 4ch
Input signal 3-wire platinum resistance thermometer sensor(s)
JIS C 1604-1997
Rated temperature range -100°C to +600°C -148°F to +1112°F
Digital output -1000 to +6000 -1480 to +11120
Resolution 0.2°C t0 0.3°C 0.4°F to 0.5°F

» Ambient temperature: 25°C+5°C +0.5% for full scale

Overall accuracy *  Ambient temperature: 0°C to 55°C £1.0% for full scale

Time required for » FX3Uu/FX3uc Series PLC : 200us (Data updated every scan time.)
conversion * FX3s/FX3G/FX3GcC Series PLC : 250us (Data updated every scan time.)
+6150 +11390
TS5 T5
52 o< L
Input characteristics 0os e oo 3
-100°G ¢ -148°F ¥
o1 /|0 — +e00°C 51 flo——=+1112F
:. v 1000 lemperature ":. /4 14807 emperature
-1150 -1750
» 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 1/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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4.4.3 FX3u-4AD-PNK-ADP o)

=

S

FX3U-4AD-PNK-ADP 3

Specifications 3
Centigrade (°C) I Fahrenheit (°F)

Number of input points 4ch B

Platinum resistance thermometer sensor (2-wire or 3-wire) Pt1000
JIS C 1604-1997
Nickel resistance thermometer sensor (2-wire or 3-wire) Ni1000
DIN 43760-1987

Input signal

avy-onexd
avy-nexd

Pt1000 -50°C to +250°C Pt1000 -58°F to +482°F
Rated temperature range [ — .
Ni1000 -40°C to +110°C Ni1000 -40°F to +230°F
. Pt1000 -500 to +2500 Pt1000 -580 to +4820
Digital output - -
Ni1000 -400 to +1100 Ni1000 -400 to +2300
Pt1000 Pt1000
Resolution 0.1°C 0.2°F
Ni1000 Ni1000

» Ambient temperature : 25°C+5°C +0.5% for full scale

Overall accuracy * Ambient temperature : 0°C to 55°C £1.0% for full scale

ag-ave-9exd U ddv-avi-nexd O

Time required for » FX3Uu/FX3uc Series PLC : 200us (Data updated every scan time.)
conversion * FX3s/FX3G/FX3GcC Series PLC : 250us (Data updated every scan time.)
- Pt1000 * Pt1000
+2560 +4920
+2500 +4820 E
%
X O < & ¢
£ o3 5
g 8% >
-50°C 0 << + _58°F 0 <Y
5’ o +250°C § " +482°F
g -500 an -580 F
< <@
-550 670 =
. . ><
Input characteristics . Ni1000 . Ni1000 §
+1150 +2390 P
+1100 +2300 &
0
x O X W G
O ° O o
5o 53 o
40°C v 40°F 0 <9 s
>§ o +110°C 5 w +230°F ;U;
a o o) '
aw -400 a2 -400 3
< < (w)
<3 -450 <3 -490
» 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 line from the analog input area. )
+ Channels are not insulated from each other. E
>
Number of I/O points 0 points ;'D>
occupied (This number of points is not related to the maximum number of input/output points of the PLC.) o
=
<
¢
b
2
55
0
-
x
e
N
>
2
+ T
=F
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444 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 | 1o . 100°C to +600°C . Type J: -148°F to +1112°F
- + Type K: -1000 to +10000 + Type K: -1480 to +18320
Digital output « Type J: -1000 to +6000 . Type J: -1480 to +11120
. + Type K: 0.4°C * Type K: 0.72°F
Resol
esolution . Type J: 0.3°C . Type J: 0.54°F
Overall accuracy * (0.5% for full scale +1°C)
Time required for » FX3U/FX3uc Series PLC : 200us (Data updated every scan time.)
conversion * FX3s/FX3G/FX3Gc Series PLC : 250us (Data updated every scan time.)
* TypeK * Type K
+10100 +18500
+10000 +18320
£3 £3
53 o 83 w
o o
S 3
-110°C + -148°F ¥
o1t /l[o ——> +1000°C e /|0 ——> +1832°F
o i Temperature S 1 Temperature
T i..-$-1000 231480
-1100 -1660
Input characteristics . Type . Type
o100 +11300
+6000 +11120
TS5 ——
58 g3
ke 52
0o o 3 g "
o 3
> 2
-100°C + ¥
211 /|0 —— +e00c 0—— iroF
T 1/ _{ Temperature _1480Temperature
5511000 .
» 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 1/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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445 FX2nN-4AD-PT e

=

S

FX2N-4AD-PT T

Specifications &
Centigrade (°C) Fahrenheit (°F)

Number of input points 4ch B

3-wire platinum resistance thermometer sensor(s)
DIN43760

avy-onexd
avy-nexd

Input signal Pt100 JIS C 1604-1997

JP100 JIS C 1604-1981
Input signal current 1mA(Constant current system)
Rated temperature range -100°C to +600°C -148°F to +1112°F
Digital output -1000 to +6000 -1480 to +11120
Resolution 0.2°C t0 0.3°C 0.36°F to 0.54°F
Overall accuracy +1.0% for full scale

Time required for 60ms (15ms x 4ch)

ag-ave-9exd U ddv-avi-nexd O

conversion
+6000 +11120
s3 s3
£3 £3
o3 o3
Input characteristics E
100°C -148°F )
i /|0 —— +600°C i /10 ——= +1112F ¢
i Temperature i Temperature 5
----- -1000 ----4-1480 =

» 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 (Count either the input or output points of the PLC.)

agvaroexds @) davvarnexs T
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Common Items

4 Comparison of Performance Specifications
4.4 Temperature Sensor Input

446 FX2N-4AD-TC

FX2N-4AD-TC

Specifications

Centigrade (°C)

Fahrenheit (°F)

Number of input points

4ch

Input signal

Thermocouple type K or J
JIS C 1602-1995

Rated temperature range |

Type K: -100°C to +1200°C
Type J: -100°C to +600°C

Type K: -148°F to +2192°F
Type J: -148°F to +1112°F

Digital output

Type K: -1000 to +12000
Type J: -1000 to +6000

Type K: -1480 to +21920
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)
Time reguwed for (240ms*2%) x number of selected channels
conversion
+12000 +21920
(Type K) (Type K)
£3| +6000 T3] +11120
23| (TypeJ) a 3| (TyreJ)
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 5 1480 >
Temperature Temperature

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.)
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447 FX2n-8AD o)
FX2N-8AD =
Specifications @
Centigrade (°C) Fahrenheit (°F) 3
Number of input points 8ch B
Inout signal Thermocouple type K, J,and T
PEEY JIS C 1602-1995 23
c C
+ TypeK + TypeK oL
-100°C to +1200°C -148°F to +2192°F 5°
+ TypelJ *+ TypelJ
Rated temperature range | - _{500¢ to +600°C 48°F to +1112°F C
o TypeT + TypeT
-100°C to +350°C -148°F to +662°F =
+ TypeK + TypeK E
-1000 to +12000 -1480 to +21920 ).U>
- * Typeld * Typed S
Digital output -1000 to +6000 1480 to +11120
« TypeT « TypeT D
-1000 to +3500 -1480 to +6620 o
Resolution 0.1°C 0.1°F ¢
>
) + TypekK: < TypeK: 5
g +0.5% (£6.5°C) for full scale +0.5% (£11.7°F) for full scale =
8 | Ambienttemperature: |+ Type J: + Type J:
S lotos5°C +0.5% (£3.5°C) for full scale +0.5% (+6.3°F) for full scale E
- * TypeT: + TypeT: N
3 +0.7% (£3.15°C) for full scale +0.7% (+5.67°F) for full scale N
)
>

Time required for
conversion

40ms x number of

selected channels

Input characteristics

+12000,
(Type K)
TS
58| +6000
a 3| (Type J)
+3500
(Type T)
B +600°C
-100°C (Type J)
i 0/] +350°C  +1200°C
! (Type T)  (Type K)
----- 1-1000 — >
Temperature

+21920
(Type K)
®5
58| +11120
a 3| (Type J)
+6620
(Type T) +1112°F
-148°F (Type J)
i 0/] +662°F +2192°F
| (Type T) (Type K)
----- 1-1480 — >
Temperature

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 1/O points
occupied

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

4.4 Temperature Sensor Input

448 FX2N-2LC

Specifications

FX2N-2LC*1"2

Centigrade (°C) Fahrenheit (°F)

Number of input points

2ch

Input signal

Thermocouple type K, J, R, S, E, T, B, N, PL Il, W5Re/W26Re, 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
+ TypeJ + TypeJ
-100.0°C to +800.0°C -100°F to +2100°F
Examples: Examples:
+ Type K + TypeK
Digital output -100 to +1300 -100 to +2400
* Typed + Typed
-1000 to +8000 -100 to +2100
Resolution 1°C or 0.1°C 1°F or 0.1°F
>
© | Ambient temperature: -
g +0.3°C (¢
s 2345°C 0.3°C (x1digit) for full scale
(&)
(]
‘® | Ambient temperature: R -
g 0 to 55°C +0.7°C (x1digit) 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) ®\When type K (input mode 4)
is set: is set:
+1300 +2400
s3 s3
52 52
a3 a3
-100°C -100°F
i 0 ——> +1300°C 0 —> +2400°F
i Temperature Temperature
----- 1-100 -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 1/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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449 FX3u-4LC <
o FX3u-4LC"1"2 =t
Specifications @
Centigrade (°C) Fahrenheit (°F) =

Number of input points 4ch

vy

Thermocouple type K, J, R, S, E, T, B, N JIS C 1602-1995

PL Il, W5Re/W26Re, U, and L 2%
3-wire platinum resistance thermometer sensor(s) SE
Input signal Pt100 JIS C 1604-1997, JPt100 JIS C 1604-1981 %)5
2-wire/3-wire platinum resistance thermometer sensor(s)
Pt1000 JIS C 1604-1997
micro voltage input C
Examples: Examples: o
+ TypeK + TypeK E
Rated temperature range -100°C to +1300°C -100°F to +2400°F S
+ Typed + TypeJ S
-100.0°C to +800.0°C -100°F to +2100°F ©
Examples: Examples: D
+ TypeK + TypeK e
Digital output -100 to +1300 -100 to +2400 8
* TypeJ + TypeJ R
-1000 to +8000 -100 to +2100 3
)
Resolution 1°C or 0.1°C 1°F or 0.1°F
§ Ambient temperature: Measurement accuracy differs depending on the type of input, and the input range. E
§ 25+5°C For specification details, refer to the FX3U-4LC User's Manual. =
a :
‘© | Ambient temperature: Measurement accuracy differs depending on the type of input, and the input range. =
g 0 to 55°C For specification details, refer to the FX3U-4LC User's Manual.
. +1.0°C F
g::: J:::et:tci)gntzr::grerature +2.0°C if the input value is in the range from -150°C to -100°C =
P +3.0°C if the input value is in the range from -200°C to -150°C >§
- - A
Time reguwed for 250ms (Sampling period) ZsD>
conversion &
0
®\When type K (input mode 2) ®\When type K (input mode 4)
is set: is set: G
+1300 +2400 o
3
53 £3 2
_— o5 o5 w
Input characteristics oo Ao O
-100°C -100°F H
| 0 ——> +1300°C 0 ——> +2400°F <
i Temperature Temperature 8
----- »-100 -100 L
>
%
» 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. I
» Channels are insulated from each other.
=
i <
Numbgr i 0 gl 8 points (Taken from either the input or output points of the PLC.) <
occupied &
(w)
*1.  For FX3U-4LC, the rated temperature range, digital output value, and resolution depend on the selected sensor :'63
and mode. o
*2.  For a detailed description of the micro voltage input, refer to the FX3U-4LC User's Manual. J
-
x
e
N
>
2
+ T
=F
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5. Version Number

5.1 PLC Main Unit

51.1 Manufacturer's serial number check method

The year and month of production of the PLC main unit can be checked on the nameplate, and "LOT"
indicated on the front of the product.

1. Checking the nameplate
The year and month of production of the PLC main unit can be checked from the manufacturer's serial
number "S/N" indicated on the label adhered to the right side of the product.

Example nameplate (manufacture's serial number : 1010001)

-

MODEL

Right side FX3u—48MR/ES
—IRSEE | 100-240VAC 50/60Hz 40w
g OUT: 30VDC/240VAC _2A (COS¢=1)

S/N i101000T1:

MADE IN JAPAN

* Actual product nameplate differs
from the example shown above.

\ 4
<Product during December, 2009 or earlier> <Product from January, 2010>

Z 0 | |
—|: |— Control number —|:
Month (Example: Dec.): Month (Example: Jan.):
1 to 9 = January to September, 1 to 9 = January to September,
X = October, Y = November, Z = December X = October, Y = November, Z = December
Year (Example: 2009): Last digit of year Year (Example: 2010): Last two digit of year
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2. Checking the front of the product o)
The year and month of production of the PLC main unit can be checked from the manufacturer's serial 3
number "LOT" on the front (at the bottom) of the product. CD;
The "LOT" indication is adopted for products manufactured at the following times. §

Main unit "LOT" indication adoption time
FX3s Series PLC March 2013 and later (From first product) B
FX3G Series PLC October 2008 and later xR
FX3GcC Series PLC January 2012 and later (From first product) g%
FX3u Series PLC January 2009 and later o
FX3uc Series PLC January 2009 and later

Example: FX3U-48MR/ES

ERROR C O
23 24 25 26 27
OO OO0 O

uuuuuuuu

ag-ave-9exd U ddv-avi-nexd O

<Product during December, 2009 or earlier>

| E

—[Month (Example: Dec.): —[Month (Example: Jan.): g

1 to 9 = January to September, 1 to 9 = January to September, T

X = October, Y = November, Z = December X = October, Y = November, Z = December g
Year (Example: 2009): Last digit of year Year (Example: 2010): Last two digit of year

5.1.2 Version check

The PLC version can be checked by reading the last three digits of device D8001 or D8101.

D8001/D8101

PLC type and
version number

L |— Version data (Example: Ver. 1.00)
PLC type (Example: 24 = FX3u/FXauc series)

agvaroexds @) davvarnexs T

daV-VENEXd i
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1d-QVPNEXS

[
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5.2  Special adapter

5.21 Manufacturer's serial number check method

1. Checking the nameplate
The year and month of production of the special adapter can be checked from the manufacturer's serial
number "S/N" indicated on the label adhered to the left side of the product.

Example nameplate
(manufacture's serial number: 1010001)

4 N\
MODEL FXsu-4DA-ADP
DC24V .
OUT:0~10V 4~20mA Left side
SIN 110100011 (©
cus LISTED 80M1 IND.[ CONT. EQ. |3
\__MADE IN JAPAN J
* Actual product nameplate differs
from the example shown above.
\4
<Product during December, 2009 or earlier> <Product from January, 2010>
—|: |— Control number —|: |— Control number
Month (Example: Dec.): Month (Example: Jan.):
1 to 9 = January to September, 1 to 9 = January to September,
X = October, Y = November, Z = December X = October, Y = November, Z = December
Year (Example: 2009): Last digit of year Year (Example: 2010): Last two digit of year
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6. Manual Introduction (Types, Contents, and Obtainment)

SWa}| UoWwoy)

This chapter describes the FX3s/FX3G/FX3GC/FX3U/FX3uC Series PLC main unit instruction manual and the
various manuals of analog products.

avy-onexd
avy-nexd

6.1 How to Use the Manuals

Various analog products can be connected to the FX Series PLC to control the analog inputs and outputs.

— PLC

For PLC wiring and installation:

*HARDWARE MANUAL |_Supplied
(This manual is supplied with the product.)

AT

eUser's Manual - Hardware Edition[ Supplied separately ]

For sequence programs:

ag-ave-9exd U ddv-avi-nexd O

eProgramming manual [ Supplied separately ]

varnex4 TT1

— Analog products

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
described below:

For installation and parts identification:

eInstallation Manual |_Supplied

(For a detailed description of the programming method, refer to the
separate manual.)

For installation, parts identification, use, and examples of programs:

eUser's Manual |_Supplied

(Necessary information is in the user's manual, but for a detailed description,
refer to the separate manual.)

agvaroexds @) davvarnexs T

— Analog control H
-
2
[ Voltage input } [ Current input } [ Voltage output } [ Current output } [Temperature input} g
>
For use of each analog control product: %
m-le;?\ﬁal eUser's Manual - Analog Control Edition [ Supplied separately ] I
For each analog product, use this manual for details on wiring/setup details, example -n
programs, and troubleshooting methods. >é
$
2
23
0
-
x
¢
N
>
2
+
=F
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6.2 Description of Related Manuals

6.2

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 FX3s/FX3G/FX3GC/FX3U/FX3uc
Series analog products.

Supplied with
Document product or e
Manual type number slpplisd Description

separately
FX3s/FX3G/FX3GC/FX3U/FX3uc Series PLC
FX3S/FX36./FXBGC/!:X3U/ Supplied This manual describes the details of the FX3s/FX3G/
FX3uc Series User’'s Manual |JY997D16701 separately .

" . FX3GC/FX3U/FX3uc Series PLC analog products.

- Analog Control Edition (This manual)

6.2.2 Manuals related to the FX3s/FX3G/FX3GC/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 e L CLNTE T Description
yp number supplied P
separately
FX3S Series PLC
1/0 specifications, wiring and installation of the PLC main
FX3s Series JY997D48301 Supplied with unit FX3s extracted from the FX3s Series User's Manual -
HARDWARE MANUAL product Hardware Edition. For detailed explanation, refer to the
FX3s Series User's Manual - Hardware Edition.
1/0 specifications, wiring and installation of the PLC main
FX35-30MC/ECI-2AD Supplied with umt_ FX3S-§OMD/ED-2AD extracted_ _from the F?(ss
JY997D51701 Series User's Manual - Hardware Edition. For detailed
HARDWARE MANUAL product . . \
explanation, refer to the FX3s Series User's Manual -
Hardware Edition.
. , . Details about the hardware including 1/0O specifications,
FX3s Series User's Manual | v gq7p4g601 | Supplied wiring, installation and maintenance of the FXas PLC
- Hardware Edition separately . .
main unit.
FX3G Series PLC
1/0 specifications, wiring and installation of the PLC main
FX3G Series JY997D46001 Supplied with unit FX3G extracted from the FX3G Series User’'s Manual
HARDWARE MANUAL product - Hardware Edition. For detailed explanation, refer to the
FX3G Series User's Manual - Hardware Edition.
. , . Details about the hardware including 1/O specifications,
FX3G Series User's Manual | v gq7031301 | Supplied wiring, installation and maintenance of the FX3G PLC
- Hardware Edition separately main unit
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Manual type

FX3GC Series PLC

Document
number

Supplied with
product or
supplied
separately

Description

1/0 specifications, wiring and installation of the PLC main
unit FX3GC extracted from the FX3GC Series User’s

Eﬁfgﬁzg’gv ANUAL JY997D45201 Sr‘g%ﬂgd with Manual - Hardware Edition. For detailed explanation,
P refer to the FX3Gc Series User's Manual - Hardware
Edition.
. , . Details about the hardware including 1/O specifications,
FX36c Series p§ers Manual JY997D45401 Supplied wiring, installation and maintenance of the FX3Gc PLC
- Hardware Edition separately

FX3U Series PLC

main unit.

1/0 specifications, wiring and installation of the PLC main

FX3u Series JY997D50301 Supplied with unit FX3U extracted from the FX3u Series User’'s Manual
HARDWARE MANUAL product - Hardware Edition. For detailed explanation, refer to the
FX3u Series User's Manual - Hardware Edition.
. , . Details about the hardware including 1/O specifications,
FX3u Series U.sgrs Manual JY997D16501 Supplied wiring, installation and maintenance of the FX3u PLC
- Hardware Edition separately

FX3UC Series PLC

main unit.

1/0 specifications, wiring and installation of the PLC main
unit FX3uc (D, DS, DSS) extracted from the FX3uc

FXauc (D, DS, DSS) Series | v qq7p50501 | Supplied with Series User's Manual - Hardware Edition. For detailed
HARDWARE MANUAL product ; . ,
explanation, refer to the FX3uc Series User's Manual -
Hardware Edition.
1/0O specifications, wiring and installation of the PLC main
. . unit FX3uc-32MT-LT-2 extracted from the FX3uc Series
Eﬁ?g@iﬁ;k/&ﬁu AL JY997D31601 S“%p“etd with User's Manual - Hardware Edition. For detailed
produc explanation, refer to the FX3uc Series User’'s Manual -
Hardware Edition.
. , . Details about the hardware including I/O specifications,
FX3uc Series L.J.sers Manual JY997D28701 Supplied wiring, installation and maintenance of the FX3uc PLC
- Hardware Edition separately

FX3s/FX3G/FX3Gc/FX3U/FX3uc Series PLC

FX3s/FX3G/FX3GC/FX3u/

main unit.

This manual describes the basic and application

FXauc Serles_ Program_mlng JY997D 16601 Supplied commands necessary for the FX3s/FX3G/FX3Gc/FX3u/
Manual - Basic & Applied separately .
. o FX3uc Series PLC.

Instruction Edition

MELSEC-Q/L/F . . - .

Manual (Fundamentals) P Y q prog ’

FXCPU Structured . . . . .

Programming Manual JY997D26001 Supplied Devices, parameters, etc. provided in structured projects

. separately of GX Works2.

[Device & Common]

FXCPU Structured . . . . . .

Programming Manul JY997D34701 S:p;rllaetgl zt)a(q\t;\(/a;rckizlnstructlons provided in structured projects of

[Basic & Applied Instruction] P Y ’

FXCPU Structured . — . . . .

Programming Manual JY997D34801 Supplied Application functions provided in structured projects of
separately GX Works2.

[Application Functions]

avy-onexd
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6.2 Description of Related Manuals

6.2.3

Manuals of analog units

The manuals of various analog units are described below:

Manual type

Analog input unit

Document
number

Supplied with
product or
supplied
separately

Description

This manual describes the FX3G-2AD-BD analog input

FX3G-2AD-BD Supplied with . e
INSTALLATION MANUAL JY997D33501 product expansion board hardware, such as specifications and
installation.
FX3U-2AD JY997D20701 | SuPplied with Ih'escir;afﬁiac'tiiisﬁiiish?ﬁ;feufﬁ Zgaslogclﬁ‘ii:ttions
INSTALLATION MANUAL product pec . . 1S SP
and installation, and also describes various programs.
FX3U-4AD-ADP JYgo7D13g01 | Supplied with Ih:cga:;: I tdefshca”r%esatr';e sl,: )é?\U;\t:Dﬁ:?:a?:)é:g %;lr:jpm
USER’S MANUAL product special adap ware, su pecifical
installation.
FX2N-8AD Supplied with This _manualldescrlbes the FX2N-8AD analog n.'l.put.
; JY992D86001 special function block hardware, such as specifications
USER’S MANUAL product . . . .
and installation, and also describes various programs.
FX2N-4AD Supplied with This 'manualldescrlbes the FX2N-4AD analog |.n.put.
, JY992D65201 special function block hardware, such as specifications
USER'’S GUIDE product : . : .
and installation, and also describes various programs.
EX2N-2AD Supplied with This .rnanualldescrlbes the FX2N-2AD analog |f1.put.
) JY992D74701 special function block hardware, such as specifications
USER'’S GUIDE product . . : .
and installation, and also describes various programs.
EX2NC-4AD Supplied with This _manual .descrlbes the FX2nC-4AD analoglllnpult
, JY997D07801 special function block hardware, such as specifications
USER’S MANUAL product . . . .
and installation, and also describes various programs.
Analog output unit
. . This manual describes the FX3G-1DA-BD analog output
FX3G-1DA-BD Supplied with . e
INSTALLATION MANUAL JY997D33601 product expansion board hardware, such as specifications and
installation.
FXsu-4DA JYgo7D20801 | Supplied with -srhclescirglafrtljlr:iltigﬁstjg?:ishrr?jvl\j::’eui?cﬁ 221'"23?.’@21’.2%
INSTALLATION MANUAL product pec . : P
and installation.
FX3U-4DA-ADP JY997D14001 | SuPplied with Ihlescgf ada I ?eershca:rzev:;rle SFlff:J ;—.14SDSA _eAcliniF;:t?frﬁgaﬁ:tpm
USER'S MANUAL product special adap : P
installation.
. . This manual describes the FX2Nc-4DA analog output
FXZNC,_4DA JY997D07601 Supplied with special function block hardware, such as specifications
USER’S MANUAL product . . . .
and installation, and also describes various programs.
EX2N-4DA Supplied with This .manualldescrlbes the FX2N-4DA analog cl)tljtpu.t
, JY992D65901 special function block hardware, such as specifications
USER’S GUIDE product . . . .
and installation, and also describes various programs.
FX2N-2DA Supplied with This 'manualldescrlbes the FX2N-2DA analog glljtpu.t
\ JY992D74901 special function block hardware, such as specifications
USER'’S GUIDE product : . : .
and installation, and also describes various programs.
Analog input/output unit
FX3U-3A-ADP JYgo7D3s5601 | Supplied with Iztlsl:? znﬁilatsd?bt:: ﬁ'ﬁ&ﬁ?ﬁ’iﬁéﬁi 2”2'330'25353
USER'S MANUAL product put special adap ’ P
and installation.
FX2N-5A Supplied with This 'manualldescrlbes the FX2N-5A analog |npgt/oytput
, JY997D 11401 special function block hardware, such as specifications
USER’S MANUAL product : . : .
and installation, and also describes various programs.
. . This manual describes the FXoN-3A analog input/output
FXoN-3A Supplied with . . e
USER'S GUIDE JY992D49001 product special function block hardware, such as specifications

and installation, and also describes various programs.
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6.2 Description of Related Manuals

Manual type

Temperature sensor unit

Document
number

Supplied with
product or
supplied
separately

Description

avy-onexd

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

FX3u-4AD-PT-ADP Supplied with ) . .
USER’'S MANUAL JY997D 14701 product resistance tht_ermo_meter |np_ut spec!al adapter hardware,
such as specifications and installation.
FX3U-4AD-PTW-ADP Supplied with Th|§ manualldescrlbes 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-PNK-ADP JY997D29201 | Supplied with :ehéfsgﬁgéﬂgfrignr:;iﬁf Fui(iuiﬁ\a?;ig'({?ﬂzrdware
USER’S MANUAL product °rmo put spec P :
such as specifications and installation.
FX3U-4AD-TC-ADP JY997D14g01 | SuPplied with mfmrgigﬂa:f iensclzltb: Setgzgézu_ti/:lr?;dcvx_//;rljepsuch as
USER’S MANUAL product nocouple Input special adap ‘
specifications and installation.
FX3u-4LC JY997D3sgoq | Supplied with ZQ'&TSQE’? Ldgsi(;rll?3:;:;;3(2;—(4}'1_;(:\?22)6r:L:lcj:Leas
INSTALLATION MANUAL product justment special . ’
specifications and installation.
This manual describes the FX3u-4LC temperature
FX3u-4LC JY997D39101 Supplied adjustment special function block hardware, such as
USER’'S MANUAL separately specifications and installation, and also describes various
programs.
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.
FXoN-2LC Supplied with Th.IS manual desprlbes 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
FX2Nn-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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7. Generic Names and Abbreviations in This Manual

1. Main unit

Abbreviation, generic name Description

EX Series PLC Generic name for the FX3s, FX3G, FX3Gc, FX3u, FX3uc, FX2N, FXaNe, FX1s,
FX1N, FX1NC, FX2(FX), FX1, FXo, FXos, and FXoN Series PLC

FX3s Series Generic name for the FX3s Series PLC

| FX3s Series PLC or main unit | Generic name for the FX3s Series PLC main unit
FX3G Series Generic name for the FX3G Series PLC

| FX3G Series PLC or main unit | Generic name for the FX3G Series PLC main unit

FX3Gc Series Generic name for the FX3Gc Series PLC
FX?’GC S..erles PLC or Generic name for the FX3Gc Series PLC main unit
main unit

FX3u Series Generic name for the FX3u Series PLC

FX3u Series PLC or main unit | Generic name for the FX3u Series PLC main unit

FX3uc Series Generic name for the FX3uc Series PLC
FX?’UC Serles PLC or Generic name for the FX3uc Series PLC main unit
main unit

2. Expansion board and special adapter

Abbreviation, generic name Description
Expansion board

Generic name for analog expansion board, communication expansion board,
special adapter connection expansion board and variable analog
potentiometer expansion board.

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.

Expansion board

Analog expansion board Generic name for 2AD-BD, 1DA-BD
2AD-BD FX3G-2AD-BD
1DA-BD FX3G-1DA-BD

Communication expansion board | Generic name for 232BD, 422BD, 485BD, and USBBD.
232BD FX3G-232-BD, FX3u-232-BD, FX2N-232-BD, FX1N-232-BD
422BD FX3G-422-BD, FX3U-422-BD, FX2N-422-BD, FX1N-422-BD
485BD FX3G-485-BD, FX3u-485-BD, FX2N-485-BD, FX1N-485-BD
USBBD FX3u-USB-BD

Variable analog potentiometer
expansion board

| 8AV-BD FX3G-8AV-BD, FX3u-8AV-BD

Special adapter connection board
or connector conversion board

CNVBD FX3u-CNV-BD, FX2N-CNV-BD, FX1N-CNV-BD
Special adapter

Generic name for 8AV-BD

Generic name for CNVBD.

Generic name for high-speed input special adapter, high-speed output special
adapter, communication special adapter, CF card special adapter, and analog
special adapter.

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.

Special adapter
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Abbreviation, generic name

Description

High-speed input/output special

Generic name for high-speed input special adapter and high-speed output

adapter special adapter.
2HSY-ADP FX3u-2HSY-ADP
4HSX-ADP FX3u-4HSX-ADP
Communication special adapter Generic name for communication special adapter.
232ADP FX3u-232ADP(-MB), FX2NCc-232ADP, FXoN-232ADP, FX-232ADP
485ADP FX3u-485ADP(-MB), FX2NC-485ADP, FXoN-485ADP, FX-485ADP
ENET-ADP FX3u-ENET-ADP
CF card special adapter Generic name for CF card special adapter.
CF-ADP FX3u-CF-ADP
Analog special adapter Generic name for analog special adapter.
4AD-ADP FX3u-4AD-ADP
4DA-ADP FX3u-4DA-ADP
3A-ADP FX3u-3A-ADP
PT-ADP FX3u-4AD-PT-ADP
PTW-ADP FX3u-4AD-PTW-ADP
PNK-ADP FX3u-4AD-PNK-ADP
TC-ADP FX3u-4AD-TC-ADP

Special adapter connection
conversion adapter or connection
conversion adapter

Generic name for CNVADP

|CNVADP

FX3s-CNV-ADP, FX3G-CNV-ADP

3. Extension unit

Abbreviation, generic name

Description

Extension unit

Generic name for the FX3u Series extension unit, FX3uc Series extension unit,
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.

FX3u Series extension unit

Generic name for FX3u Series special function block.

FX3uc Series extension unit

Generic name for FX3uc Series special function block.

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.

FX2NC 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-4LC, FX3u-2HC, FX3u-1PG, FX3u-20SSC-H,
FX3u-64CCL

FX3uc Series special
function block

FX3uc-4AD

FX2N Series special
function unit

FX2N-10GM, FX2N-20GM, FX2N-1RM-E-SET, FX2N-1RM-SET
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Abbreviation, generic name

Description

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.

FX2N Series special
function block

FX2N-2AD, FX2N-4AD, FX2N-8AD, FX2N-2DA, FX2N-4DA, FX2N-5A,
FX2N-4AD-PT, FX2N-4AD-TC, FX2N-2LC, FX2N-1HC, FX2N-1PG-E, FX2N-1PG,
FX2N-10PG, FX2N-232IF, FX2N-16CCL-M, FX2N-32CCL, FX2N-64CL-M,
FX2N-16LNK-M, FX2N-32ASI-M

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 -
Hardware Edition of the main unit to be used for your system.

FX2NC Series special
function block

FXanc-4AD, FX2Nc-4DA, FXanc-1HC

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 Works2

Generic name for SWLIDNC-GXW2-J and SWLIDNC-GXW2-E programming
software packages.

GX Developer

Generic name for SWCID5C-GPPW-J and SW[ID5C-GPPW-E programming
software packages.

Handy programming panels
(HPP)

Generic name for the following models
FX-30P, FX-20P(-E)-SETO, FX-20P(-E), FX-10P-SETO, FX-10P(-E)
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Foreword =
This manual describes the specifications, wiring, and operation methods for the FX3U-4AD/FX3uc-4AD |
special extension block (4-channel analog input) and should be read and understood before attempting to =
install or use the unit. 3
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. LB
o

0

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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This chapter outlines the FX3u-4AD/FX3uUc-4AD.
For common descriptions of the FX3u-4AD and FX3uc-4AD, these model names are referred to as the 4AD.

avy-onexd
avy-nexd

1.1 Outline of Functions

The FX3uU-4AD is an analog special function block which is connectable with the FX3G/FX3GC/FX3U/FX3uc
Series PLC used to capture 4-ch voltage/current data. The FX3uc-4AD cannot be connected to the FX3G/
FX3u Series PLC.

1) Up to 8" units can be connected to the FX3G/FX3GC/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).

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
(]

Up to 8" units connect to the FX3G/FX3GC/FX3U/FX3UC Series PLC
(including other types of special function blocks)

ag-ave-9exd U ddv-avi-nexd O

varnex4 TT1

| ------ Number of connectable units

To check the connectable PLC

00000000 | ( | ... model number, refer to

T

g = Section 1.3. 8

: T

i S

=z = S

»

S

f Analog data f ------ For a detailed description of g
wiring, refer to Chapter 3.

Flowmeter, pressure sensor, etc. G
= %
[3333] ®
- For a detailed description of '5‘

------ analog data reading programs, >
3 L refer to Chapter 4, 6, and 7. o

For a detailed description of

------ the buffer memory, refer to
Program Transmission direction |- Buffer memory Section 5.3, and Loction 5.4. H
* FROM (FNC 78) < o BEM#0 =
* TO (FNC 79) > . To use FROM/TO instruction é
BEM direct R or to directly specify the BFM, g
* | - > fer to Section 5.2. .
specification (UTNGII)2 BFM#6999 referfo section =
0
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. I
=
*1.  Up to 7 units can be connected to the FX3UC-32MT-LT(-2) PLC. §
>
*2.  This function is only available for FX3U/FX3UC PLCs. ;;%
o

0

[
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1.2  Setup Procedure Before Starting Operation

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

FX3uU-4AD/FX3uc-4AD

Refer to Chapter 1.

Outline — e Outline of system:

¢ Version number of compatible PLC

¢ VVersion number of compatible
programming tool

Refer to Chapter 2.

Check of specifications —® Specifications:
e Operation environment
Refer to the common ¢ Performance specifications
pages. e Input 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 input line
Refer to Chapter 4. * gainp
Analog data reading (test program) ————e Input mode specification:
e Input mode specification program for
channel 1 to 4
Refer to Chapter 5.
Buffer memory (BFM) check —— o Buffer memory:
¢ Buffer memory read/write method
o List of buffer memories
Refer to Chapter 6. e Details of buffer memory
Adjustment of input characteristics — = Adjustment of input characteristics:

e Input characteristics change procedure

Refer to Chapter 7.

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

If the error status data or the input analog value is

abnormal, refer to Chapter 8 "Troubleshooting."
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1.3 Connectable PLC and Version Numbers
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1.3 Connectable PLC and Version Numbers

FX3u-4AD is compatible with the following PLC.

Compatible PLC

Version number

Date of production

FX3G Series PLC

Ver. 1.00 or later

After June 2008 (From first product)

FX3Gc Series PLC

Ver. 1.40 or later

After January 2012 (From first product)

FX3u Series PLC

Ver. 2.20 or later

After May 2005 (From first product)

FX3uc Series PLC

Ver. 1.30 or later

After August 2004

FX3uc-4AD is compatible with

the following PLC.

Compatible PLC

Version number

Date of production

FX3Gc Series PLC

Ver. 1.40 or later

After January 2012 (From first product)

FX3uc Series PLC

Ver. 1.30 or later

After August 2004

1. Version check

The PLC version can be checked by reading the last three digits of device D8001 or D8101.
— For a detailed description of the version check,
refer to A. Common Items Subsection 5.1.2.

2. How to check the manufacturer's serial number
The year and month of production of the product can be checked on the nameplate, and on the front of the

product.

— For a detailed description of how to check the manufacturer's serial number,
refer to A. Common Items Subsection 5.1.1.

1.4

Compatible Programming Tool Version Number

The following programming tools and versions are applicable for the FX3G/FX3GC/FX3U/FX3UC series.

1. English versions

Remarks

Ver. 8.72A or later -

Model name Media model name Applicable version
GX Works2 SWLIDNC-GXW2-E Ver. 1.08J or later
GX Developer SWCID5C-GPPW-E
FX-30P Ver. 1.00 or later
GX Works2 SWLIDNC-GXW2-E Ver. 1.77F or later
FX-30P Ver. 1.30 or later

FX3u and FX3uc PLCs

Ver. 8.18U or later -

GX Works2 SWLIDNC-GXW2-E Ver. 1.08J or later
GX Developer SWLID5C-GPPW-E
FX-30P Ver. 1.00 or later

2. Japanese versions

Remarks

Ver. 8.72A or later -

Ver. 8.13P or later -

Model name Media model name Applicable version
GX Works2 SWLIDNC-GXW2-J Ver. 1.07H or later
GX Developer SWLID5C-GPPW-J
FX-30P Ver. 1.00 or later
GX Works2 SWLIDNC-GXW2-J Ver. 1.77F or later
FX-30P Ver. 1.30 or later
FX3u and FX3uc PLCs
GX Works2 SWLIDNC-GXW2-J Ver. 1.07H or later
GX Developer SWICID5C-GPPW-J
FX-30P Ver. 1.00 or later

Point

» Itis possible to create programs in FX3cc PLC using programming tools of inapplicable versions by
selecting "FX3G" as the alternative model.
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2. Specifications

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

21 Generic Specifications

Item Specifications
Ambient 0 to 55 °C (32 to 131 °F) when operating
temperature |-25to 75 °C (-13 to 167 °F) when stored
Relative o . .
humidity 5 to 95 %RH (no condensation) when operating
Frequency Acceleration Half amplitude
(Hz) m/s? (mm)
01057 ( ) 0035 10 times of testing in

. . 0 - . i i - -
Vlb.ratlon " DIN Rail Mounting each dlrgcthn (X. , Y-,
resistance 57 to 150 4.9 - and Z-axis directions)

. . 10t0 57 - 0075 (Total: 80 min, each)
Direct Mounting 5710 150 98 -
Shock ) o ) ) ) o
. *1 147 m/s2? Acceleration, Action time: 11 ms, 3 times by half-sine pulse in each direction X, Y, and Z
resistance
Noise Using noise simulator of:
resistance Noise voltage: 1,000 Vp-p / Noise width: 1 us / Rise: 1 ns / Cycle: 30 to 100 Hz
Dielectric
withstand 500 V AC, for 1 min
voltage Between all terminals and ground terminal
Insulation 5 MQ or more using 500 V DC
resistance insulation resistance meter
Groundin Class D grounding (grounding resistance: 100 Q or less)
9 <Common grounding with a heavy electrical system is not allowed.>"3

Working Free from corrosive or flammable gas and excessive conductive dust
atmosphere
Working 4
altitude <2000m

*1. The criterion is shown in IEC61131-2.

*2.  The direct mounting method cannot be used with FX3UC-4AD.
When this block is connected to the FX3GC/FX3UC Series PLC, the direct mounting method cannot be

used.
3. Other Other Other
PLC equipment PLC equipment PLC equipment
Inde;:)endent groﬁnding Shared g:rounding Common groun:ding
Best condition Good condition Not allowed

— For a detailed description of grounding, refer to Section 3.5.
*4. If the pressure is higher than the atmospheric pressure, do not use the 4AD; 4AD may malfunction.
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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.)
2.3 Performance Specifications

Item

Specifications

Voltage input Current input

Analog input range

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

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

Offset’

-10V to +9V"2 -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 x 1/ 64,000)
2.5mV (20V x 1/8000)

1.254A (40mA x 1/ 32,000)
5.000A (40mA x 1/8000)

Overall accuracy

* Ambient temperature: 25°C+5°C

+0.5% (£200pA) for 40mA full scale

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

+1% (£400uA) for 40mV full scale

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

*  Ambient temperature: 25°C+5°C
+0.3% (£60mV) for 20V full scale

» Ambient temperature: 0°C to 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 photocoupler 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 /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 direct indication mode,
however, the offset/gain cannot be adjusted.

*2.  The offset and the gain should satisfy the following condition:

1V < (Gain -

Offset) < 7.5V

*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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2 Specifications
2.4 Input Mode (Characteristics) BFM#0

2.4

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.

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

Set input mode: 0

Input type: Voltage input

Analog input range: -10 to +10V
Digital output range: -32000 to +32000
Offset/gain adjustment: Possible

Set input mode: 2
Input type: Voltage input

(analog value direct indication)
Analog input range: -10 to +10V
Digital output range: -10000 to +10000
Offset/gain adjustment: Impossible

Set input mode: 1

Input type: Voltage input

Analog input range: -10 to +10V
Digital output range: -4000 to +4000
Offset/gain adjustment: Possible

Digital value
+32640
+32000 ¢---------,
i3
112
Input P+
voltage -10V g E
+10V
>
N
=
-32000
-32640

Digital value Digital value
+4080 +10200
+4000 +10000 .
] ]
e e
Input ¥ Input ¥
voltage -10V 0 voltage -10V 0
+10V +10V
] 3
= =4
' -4000 ' -10000
-4080 -10200

2. Current input characteristics [4 to 20mA] (Input mode: 3 to 5)

Set input mode: 3

Input type: Current input

Analog input range: 4 to 20 mA

Digital output range: 0 to 16000

Offset/gain adjustment: Possible

Set input mode: 5
Input type: Current input

(analog value direct indication)
Analog input range: 4 to 20 mA
Digital output range: 4000 to 20000
Offset/gain adjustment: Impossible

Set input mode: 4

Input type: Current input

Analog input range: 4 to 20 mA
Digital output range: 0 to 4000
Offset/gain adjustment: Possible

Digital value

16400

16000
<
1S
<
o
N

0| 4mA 20mA Current
input

Digital value Digital value
4100 20400
4000 20000
< <
1S 1S
=~ <
< 4000 ¢ S
—— 'y
0| 4mA 20mA Current 0| 4mA 20mA Current
input input

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 +20 mA
Digital output range: -16000 to +16000
Offset/gain adjustment: Possible

Set input mode: 8
Input type: Current input

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

Set input mode: 7

Input type: Current input

Analog input range: -20 to +20 mA
Digital output range: -4000 to +4000
Offset/gain adjustment: Possible

Digital value

+16320 $-----------
+16000

+20.4mA

Current
Input

R |

20mA 0

+20mA

-20.4mA

-16000
-16320

Digital value Digital value
+4080 +20400
+4000 < +20000 <
£ £
= <
o o
Current ¥ Current B
Input -20mA 0 Input -20mA 0
< +20mA +20mA
c <
5 £
S s
-4000 ' -20000
-4080 -20400
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This chapter describes the 4AD wiring.
Observe the following cautions when wiring the 4AD.

WIRING PRECAUTIONS AWARN ING

* 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 damage 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 burn
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 shield of the analog input/output 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
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 terminal block (European type) in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or
damage to the product.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Twist the end of strand wire and make sure that 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.

* Make sure to properly wire the terminal block in accordance with the following precautions.

Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or
damage to the product.
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- The disposal size of the cable end should follow the dimensions described in the manual. H
- Tightening torque should follow the specifications in the manual.
- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24") or less). g
Make sure that the screwdriver does not touch the partition part of the terminal block. o
>
>
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0
=
&
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b
=
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input)

3.1 Terminal Layout

3.1

Terminal Layout

FX3u-4AD

FX3uc-4AD

Signal Application
O % 24V DC power supply
[an) Ground terminal
= _ v+ |
VI- Channel-1 analog input
] I+
FG
% \\5I+ Channel-2 analog input
I+
= FG
] \\;I+ Channel-3 analog input
I+
= FG
—6 \\;I+ Channel-4 analog input
|+
FXauc-4AD Signal Application
-~ | @ &|: _ Vi |
. g % ; % Channel-1 analog input
R EZV=(E SLD
Ab=(E V2+
g % g ﬁ Channel-2 analog input
= SLD
] |- R .
o| = Do not connect any lines.
o[ H|: V3+
g % : % Channel-3 analog input
o|[=|: SLD
@| | V4+
g % 3 % Channel-4 analog input
o X|: SLD
4o =+
I}E g % - =+ Ground terminal
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3.2 Cable and Terminal Tightening Torque
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3.21 Power cable (FX3uc-4AD)

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

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.

There are 3 types of power cables as shown in the following table. Types "A" and "B" are supplied with the
main unit, and type "C" is supplied with the input extension blocks for FX2NC Series or the special function
blocks for FX3uc/FXa2NC Series.

avy-nexd

avy-onexd

The crossover cable (type "C") can skip up to 4 16-point output blocks to connect units.
If more blocks should be skipped to supply power to an input extension block, use cable type "B".

Type Application Model Length Cable supplied with C
A | Power cable for main unit FX2nc-100MPCB (;, g‘,,) %
-~ bio for out . FX3Gc/FX3uc Series PLC main unit E
nput power cable for inpu ) m S
B extension block FXaNc-100BPCB (33" =
0
Input power crossover cable 0.1m |+ Input extension block for FX2NC Series
C for input extension block FXaNc-10BPCB1 (0°3") |+ Special function block for FX3uc/FX2NC Series D
-
>
®
[\
>
2
@
(]

3.2.2 Cable (FX3U-4AD)

The FX3U-4AD terminal block is designed for M3 screws.

The end disposal of the cable shows blow.

Tighten the terminal to a torque of 0.5 to 0.8 Nem.

Do not tighten terminal screws with a torque outside the above-mentioned range.
Failure to do so may cause equipment failures or malfunctions.

varnex4 TT1

* When one wire is connected to one terminal

Terminal Crimp

3.2 (0.13" screw  terminal
6.2 mm (0.24") ﬁ /
or less \
:ﬁw
6.2 mm (0.24") 7 Terminal
or less A

* When two wires are connected to one terminal

agvaroexds @) davvarnexs T

¢ 3.2 (0.13")
6.2 mm (0.24") 7 @ﬁ Terminal Crimp |
W screw termina
orless 6.3 mm (0.25") J/ H
ﬁ or more o
3.2(0.13" <§
6.2 mm (0.24") T =¥ S 5
or less “"_ 6.3 mm (0.25")
%
or more |
3
=
5
%3

[
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3.2.3

Cable (FX3uc-4AD)

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

. Cable
Applicable cable and tightening torque
Wire size Tightening Termination
(stranded wire/solid wire) torque
Sinale wire  |0-3 mmZ to 0.5 mm?2 » To connect a stranded cable, peel the cover off the cable
9 (AWG22 to 20) and then twist the core before connection.
- p + To connect a single-wire cable, peel the cover off the
Double wire 0.3 mm* (AWG22)x2 cable before connection.
5 ) 0.22to |+ Ferrule with insulation sleeve
Ferrule with 0.3 mm~to 0.5 mm 0.25 Nem (recommended terminal)
. erru e,' wit (AWG22 to 20) Al 0.5-8WH : Manufactured by Phoenix Contact
insulation (Refer to the external . Caulking tool
I i i . .
sieeve ;/r;i:v:o(l)lfot/(\a/irrrlm?i s::;w)n n CRIMPFOX 6*1 : Manufactured by Phoenix Contact
g figure. (or CRIMPFOX 6T-F*2 : Manufactured by Phoenix Contact)

*1. Old model name : CRIMPFOX ZA 3
*2. 0Old model name : CRIMPFOX UD 6

. Termination of cable end

To terminate the cable, treat the stranded/single-wire directly or use the ferrule with insulation sleeve.
Tighten the terminals to a torque of 0.22 to 0.25 Nem.

Do not tighten terminal screws with a torque outside the above-mentioned range. Failure to do so may cause
equipment failures or malfunctions.

+ To directly terminate end of stranded/single-wire cable: « Stranded wire/solid wire
- Terminate 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 ferrule with insulation sleeve: * Ferrule with insulation sleeve

If the cable sheath is too thick, it may be difficult to insert the cable |nsulation sleeve Contact area

into the insulation sleeve. For this reason, select an appropriate cable \ (Crimp area)
while referring to the external view. ﬁ\‘ %
<Reference> 8mm_]|(0.31")
Manufacturer Model Caulking tool z(gTT 14mm
. CRIMPFOX 6°3 ' (0.55%)

Phoenix Contact Al 0.5-8WH (or CRIMPFOX 6T-F*4)

*3.  Old model name : CRIMPFOX ZA 3

*4. Old model name : CRIMPFOX UD 6

. Tool
For tightening the terminal, use a commercially available small screwdriver The head
having a straight form that is not widened toward the end as shown right. Sh§u|§%e
straight.
Note:
If the diameter of screwdriver grip is too small, tightening torque will not be
able to be achieved. To achieve the appropriate tightening torque shown in  0.4m > E2.5mm
the table above, use the following screwdriver or an appropriate (0.01") (0.09")
replacement (grip diameter: approximately 25 mm (0.98")).
<Reference>
Manufacturer Model

Phoenix Contact SZS 0.4x2.5
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3.3 Examples of Power Supply Circuit
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3.3.1 FX3u-4AD

Below are shown examples of circuits for using the 24V DC service power supply of the FX3G/FX3U Series
PLC.

mim
XX
1) Sink input [- common] wiring §§
$&
O
AC power
100 to 240V

——

il

C
3
= £
Class-D )IS
grounding | %
— L |+ | NFss|ov|aavy 24+ |24 | D D
— Hﬂ '
415y &
/=
FX3G/FX3U Series PLC — o
(main unit) il 15v O

H FX3U-4AD

Connect the "S/S" terminal of the main unit to the "24V" terminal.

varnex4 TT1

2) Source input [+ common] wiring

AC power
100 to 240 V

O

il

Class-D

agvaroexds @) davvarnexs T

grounding i
— L | L [ N ss|ov|av Haa+ |20 [ D
"—H—ﬁ
71 +15v
= }—
FX3G/FX3U Series PLC S H
(main unit) —1 45v -
i FX3U-4AD g
2
Connect the "S/S" terminal of the main unit to the "0V" terminal. J'U>
o
-
.
<
>
=
53
o

[

M1d-Qvy-nexXd

dav-
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3.3.2 FX3uc-4AD

Wiring example of FX3ucC Series PLC

|—T—| Terminal block |—|—| Terminal block
=] =]
FX3uc Series PLC FX2Nnc Series PLC
(Main unit) FX3uc-4AD (Input extension block2) FX3uc-4AD
f— —> +15V f— ——> +15V
— a? -15V — a? -15V
m Power m
H crﬁgg)?/rer Power cgrossover H crgg\sﬂ:)?/rer
It connector connector i
L connector L connector
Power connector 1 |—|——|| ]
—1{24-124+| L 24-|24+—24- |24+ 24-(24+1—24-|124+ 24-(24+— 24- |24+
Power Power
Black|Red Green  connector Black Red Black Red connector
Black Red Black Red Black Red
Class-D FX2nc-10BPCBH1 FX2nc-10BPCB1
grounding Power crossover cable Power crossover cable
2avDC| *__
Fuse FX2nc-100BPCB
Power cable™

For wiring example of FX3GC Series PLC, refer to the following manual.
— Refer to the FX3Gc Series User’s Manual - Hardware Edition
"Section 4.2 Example External wiring".

*1.  The FX3uc-L1CIMT/D and FX3UC-32MT-LT(-2) are supplied together with power cable.

*2. The FX2NC-LIOIEX-DS and FX2NC-16EX-T-DS do not have a power connector, and receive power
from the input connector.

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 FX3G Series User’s Manual - Hardware Edition.

— Refer to the FX3Gc Series User’s Manual - Hardware Edition.
— Refer to the FX3u Series User’s Manual - Hardware Edition.
— Refer to the FX3uc Series User’s Manual - Hardware Edition.
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3.4 Analog Input Line

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

o)
o
3
3
(=]
=
&
3
©w

3.41 FX3u-4AD

mim
XX
External power supply FX3u-4AD ‘g’ &
wiring 15V 4';%
- T
24vDC  *+L 24 rr L — °
= T 24- +— = % 15V
—1.9 o C
Class-D grounding —= o -
x
If current input is &
selected %
’ 6.8kQ2 . chOJ %
250Q j—
-
Py
G 200kQ 3
If voltage input is 2 P
selected o
’ 6.8kQ chOJ ©
250Q
=TT g
i 2
¢
S
-1 f6 - 200k S
I
chd : OJ represents the channel number.
*1.  For FX3G/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.

*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
of approximately 0.1 to 0.47uF 25 V.

agvaroexds @) davvarnexs T

daV-VENEXd i

dav-
1d-QVPNEXS

[

M1d-Qvy-nexXd
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3.4.2 FX3uc-4AD

[

[

If current input is ] FX3UC-4AD
selected Terminal
b'oc\'/‘D 6.8k0) chd
+ LI ?
T 2500
200kQ
comd
SLD =3
If voltage input is
selected
6.8kQ chd
\I/DD: 2500 | — j
200k
comd
SLD [
Vegl

Class-D _L
grounding -

VO+, IO+, chd : OJ represents the channel number.

.

*2.

*3,
*4,

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.

To use the current input, be sure to short circuit the line between the V[ + terminal and the 1]
+ terminal (OJ : channel number).

The SLD and " L " terminals are connected to each other inside.

Do not connect any lines to the "¢" terminal.

3.5 Grounding

Grounding should be performed as stated below.

» The grounding resistance should be 100 Q 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
Inde;:)endent grotrmding 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
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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.

avy-nexd

avy-onexd

4.1 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(-2) PLC, unit numbers from 1 to 7 are
assigned. Check the unit number assigned to the 4AD.

ag-ave-9exd U ddv-avi-nexd O

Unit Unit Unit
number: 0 number: 1 number: 2
Main unit Input/output St ; Input/output :
q p pecial Special p Special
(FX?DUL%?”eS exéelegsll(on function block | function block extt)?(r)lgll(on function unit

varnex4 TT1

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:

HOOQOO
cnaeT T Toom

agvaroexds @) davvarnexs T

e Input mode ST et 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 H

i !

o |Voltageinput ~— 10Vto+10V | -10000 to +10000 3

Analog value direct indication mode 5

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

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 >§

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

- +

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

F Channel not used J

— 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. £

(w)
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4 Analog Input

4.1 Analog Input Procedures

3 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 [

- Program Example (For FX3U/FX3uc Series PLCs) !

Input mode (step 2)

/ Unit number (step 1)

Initial pulse
M8002
FNC 12 I
{ t H UC\GO
MOVIE
RUN monitor
M8000
TO
I FNC 15 \ymvg10| 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 through
#13) will be read out to DO to D3.

*1. Use the FROM and TO instructions in FX3G/FX3Gc PLCs.

4 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)
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This chapter describes the buffer memory incorporated in 4AD.

avy-nexd

5.1  Assignment of Unit Numbers and Outline of Buffer Memory

avy-onexd

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(-2) PLC, unit numbers from 1 to 7 are assigned.

When connected to the FX3G/FX3GC/FX3U/FX3uc (D, DS, DSS) Series PLC

Unit Unit Unit
number: 0 number: 1 number: 2
Input/output S . Input/output .
: q p pecial Special ’ Special
Main unit exﬁggil(on function block | function block exé?ggll(on function unit

ag-ave-9exd U ddv-avi-nexd 0

When connected to the FX3uC-32MT-LT(-2) PLC =

c

Unit number: 0 "5

(Incorporated Unit Unit Unit >
CC-Link/LT) number: 1 number: 2 number: 3

Main unit Input/output Input/output

. p Special Special : Special
(FX3EJET:(5_22'\)/I)T exétlaggll(on function block |function block exlt;leggll(on function unit

agvaroexds @) davvarnexs T

dav-vENeXd mlm
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1d-QVPNEXS

[
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input)

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

o BFM direct
specification™
e TO instruction

e BFM direct
specification™

¢ FROM
instruction

4AD e BFM direct 4AD
specification™
e TO instruction
| | | Buffer
memory
e BFM direct
specification”™
Buffer ¢ FROM instruction
| memory
0000 Digital
Digital value
value
A/D A/D
conversion conversion
Analog data Analog data

Flowmeter, pressure sensor, etc.

*1. Since buffer memory direct specification (UL\GLJ) can directly specify the buffer memory in the source or
destination area of an applied instruction, programs can be created efficiently. (This function is supported
only in FX3U/FX3uc PLCs.)

— 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
=
o
To read or write to the 4AD buffer memory, use the FROM/TO instructions or buffer memory direct %
specifications . 2
However, to use buffer memory direct specification”, software compatible with FX3u/FX3uc Series PLCs is
required.
mim
*1.  This function is supported only in FX3u/FX3uc PLCs. &8
— For a detailed description of software compatible with the FX3u/FX3uc Series PLC, e
refer to Section 1.4.  &°

5.21 Buffer memory direct specification (FX3u/FX3uc PLC only)

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 D Enter a numeric value in [

Unit number (0 to 7) o_—| l: Buffer memory number (0 to 32766)

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
}—4: FR‘A%? UNG10| K10 D10 Ai

ag-ave-9exd U ddv-avi-nexd O

Unit number |_. Multiplication result g
Buffer memory number e e Multiplier T
=)
>
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 ENC 20
} D2 K1 1
ADD 0 0 U1N\G6

Addition f Unit number
result Buffer memory number

Augend e L eAddend

5.2.2 FROM/TO instruction (FX3G/FX3GCc/FX3U/FX3uc PLC)

1. FROM instruction (Reading out BFM data to PLC)

Use the FROM instruction to read the data from the buffer memory.
In a sequence program, use this instruction as follows:

agvaroexds @) davvarnexs T

READ command ENC 78 H
|—

FROM K1 K10 D10 K1 g

c

&

Unit number gl:tr:tszn?fstransfer g

Buffer memory number e L e Destination register o

If the above program is created, 1 point of data will be read out from the buffer memory BFM#10 of unit No.1 I
to data register D10.

=

2. 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: ;'6'3

WRITE command ENG 79 o
P K1 KO H3300 K1

TO J

Number of transfer 5!

Unit numbero—, |—Odata points é

&

Buffer memory number e ———— e Transfer source E

If the above program is created, 1 point of data (H3300) will be written to buffer memory BFM#0 of unit No.1. ’52

e
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5 Buffer Memory (BFM)

5.3 Buffer Memory List (BFM)

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™ Input mode setting for channels 1 to 4 *2 HO0000 at delivery He)::;ilem- Sut;szc;tlon
#1 Not used - - - -
#2 Averaging time units for channel 1 1 to 4095 K1 Decimal
#3 Averaging time units for channel 2 110 4095 K1 Decimal Subsection
#4 Averaging time units for channel 3 1 to 4095 K1 Decimal 542
#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:
. In'p.ut'mo.de spe0|f|cat|on (BFM#0) To enable data
« Initialization function (BFM#20) ;
L ", change: K2080 .
419" * Input characteristics writing (BFM#21) To disable data |K2080 at delivery| Decimal Subsection
+ Convenient functions (BFM#22) chanae: Value 54.5
« Offset data (BFM#41 to #44) other tﬁaﬁ 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 Subsection
#20 initialization. At the completion of initialization, KO or K1 KO Decimal 54.6
buffer memory will be automatically reset to o
"KO".
Input characteristics writing:
Write the input characteristics offset/gain value. Hexadeci- | Subsection
#21 At the completion of writing, buffer memory will *3 H0000 mal 547

be automatically reset to "H0000" (b0 to b3:
OFF).

*1. If power failure occurs, the EEPROM will retain its data.

*2.
*3.

To specify the input mode of each channel, set each digit using hexadecimal numbers 0 to 8 and F.
Use b0 to b3.
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FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 5.3 Buffer Memory List (BFM)
o
o
=
BFM number Description Setting range Initial value | Data type | Reference S
Convenient function setting: 3
Convenient functions: Automatic send Hexadeci- | Subsecii
#22™1 function, data addition, upper/lower limit *2 HOO000 at delivery exadect- ubsection
. . mal 54.8
detection, abrupt change detection, peak
value holding 2%
c C
#23 to #25 |Not used - - - - { J;
>
426 Upper/lower limit value error status (Valid if b1 ) HO000 Hexadeci- | Subsection She
of BFM#22 is set to ON) mal 5.4.9
Abrupt change detection status (Valid if b2 of Hexadeci- | Subsection
#21 BFM#22 is set to ON) . H0000 mal 5.4.10 C
-
i- i =
#28 Over-scale status - H0000 Hexadeci- | Subsection &
mal 5.4.11 'Y
>
i- i ?
#29  |Error status - H0000 Hexadeci- | Subsection >
mal 5.4.12 S
. Subsection
#30 Model code K2080 - K2080 Decimal 5413 D
#31to#40 |Not used - - - - g
#41™ Channel-1 offset data (Unit: mV or pA) * Voltage input: KO at delivery Decimal &
- : BFM#21 110000 to . , S
#42 Channel-2 offset data (Unit: mV or pA)  |will be +9000°3 KO at delivery Decimal Subsection e
- - used for . . - -
#43" Channel-3 offset data (Unit: mV or puA) o * Current input: KO at delivery Decimal 5.4.14
wrind | -20000 to E
#44™ Channel-4 offset data (Unit: mV or pA) ata. +17000™ KO at delivery Decimal
-
=
#45 to #50 |Not used - - - - &
S
#5171 Channel-1 gain data (Unit: mV or pA) * Voltage input: K5000 at delivery| Decimal g
BFM#21 9000 to
#52 Channel-2 gain data (Unit: mV or pA) will be +10000°3 K5000 at delivery| Decimal Subsection
" - - used for . . - -
#53" Channel-3 gain data (Unit: mV or pA) " + Current input: K5000 at delivery| Decimal 5.4.14 F
wiiting -17000 to
#5411 Channel-4 gain data (Unit: mV or pA) data. +30000™4 K5000 at delivery| Decimal g
#55to #60 |Not used - - - - £
— — >
461 Qhannel-1 addition data (Valid if bO of BFM#22 16000 to +16000 KO Decimal =
is set to ON) bl
462 QhanneI-Z addition data (Valid if bO of BFM#22 16000 to +16000 KO Decimal G
is set to ON) Subsection
R iti idi 5.4.15 >
463 F)hannel 3 addition data (Valid if bO of BFM#22 -16000 to +16000 KO Decimal &
is set to ON) e
o
B iti idi >
464 F)hannel 4 addition data (Valid if bO of BFM#22 -16000 to +16000 KO Decimal &
is set to ON) O
#65 to #70 |Not used - - - - H
471 Channel-1 lower limit value error setting (Valid if legllzneuinr: ﬂ'g:}fl Decimal =
b1 of BFM#22 is set to ON) P i
range =
w
Channel-2 lower limit value error setting (Valid if |From minimum Mlnlmum .dlgltal . 5
#72 b1 of BFM#22 is set to ON) - . value in input Decimal <
_d|g|tal value in range Subsection
input range to VIS = 5416
473 Channel-3 lower limit value error setting (Valid if [upper limit value V';‘I'L’]‘e“m i(::g::ta Decimal - |
b1 of BFM#22 is set to ON) error setting value P N
range =
c
ini iqi &
474 Channel-4 lower limit value error setting (Valid if legllLTeum i(;l]lggsl Decimal =
b1 of BFM#22 is set to ON) P +5
range 2 =
#75to #80 |Not used - - - - J
*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: 7500 > Gain value - Offset value > 1000 N
*4.  The offset and gain values should satisfy the following conditions: 30000 > Gain value - Offset value > 3000 =2
+
=F
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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
Channel-1 upper limit value error setting Maximum digital .
#81 (Valid if b1 of BFM#22 is set to ON) value in input range Decimal
482 Channel-2 upper limit value error setting From lower limit Maximum digital Decimal
(Valid if b1 of BFM#22 is set to ON) value error setting |\ajue in input range Subsection

value to maximum

483 Channel-3 upper limit value error setting digital value in Maximum digital Decimal 5.4.16
Valid if b1 of BFM#22 is set to ON ; value in input range
input range
Channel-4 upper limit value error setting Maximum digital .
#84 (Valid if b1 of BFM#22 is set to ON) value in input range| DecMa!
#85to #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% offull 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 | o
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 .
#o4 (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 5.4.18

#100 Not used - - - -

Channel-1 minimum peak value (Valid if b3 of ]
#101 BFM#22 is set to ON) - - Decimal

#102 Channel-2 minimum peak value (Valid if b3 of ) ) Decimal
BFM#22 is set to ON) Subsection

Channel-3 minimum peak value (Valid if b3 of ) 5.4.19
#103 BFM#22 is set to ON) - - Decimal

Channel-4 minimum peak value (Valid if b3 of ]
#104 BFM#22 is set to ON) - - Decimal

#105 to #108 |Not used - - - -

Hexadeci- | Subsection
mal 5.4.20

#110 Not used - - - -

#111 Channel-1 maximum peak value (Valid if b3 ) ) Decimal
of BFM#22 is set to ON)

#112 Channel-2 maximum peak value (Valid if b3 ) ) Decimal
of BFM#22 is set to ON) Subsection

#113 Channel-3 maximum peak value (Valid if b3 i i Decimal 5.4.19
of BFM#22 is set to ON)

Channel-4 maximum peak value (Valid if b3 .
#114 of BFM#22 is set to ON) - - Decimal

#115 to #118 |Not used - - - -

#109 Minimum peak value resetting *3 HO0000

Hexadeci- | Subsection
mal 5.4.20

#120 to #124 |Not used - - - -

Peak values (Minimum: BFM#101 to #104 /
Maximum: #111 to #114) automatic transfer-
#1252 to first data register specification (Valid if b4 of 0 to 7992 K200 at delivery Decimal
BFM#22 is set to ON / Occupies of 8
consecutive points)

*1. Use b0 to b2.

*2.  If power failure occurs, the EEPROM will retain its data.
*3. Use b0 to b3.

#119 Maximum peak value resetting *3 HO0000

Subsection
5.4.21
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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
Upper/lower limit error status data (BFM#26) Subsection
#1261 automatic transfer-to data register specification 0 to 7999 K208 at delivery | Decimal 5492
(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 5493
(Valid if b6 of BFM#22 is set to ON) o
Over-scale status data (BFM#28) automatic Subsection
#128" transfer-to data register specification (Valid if b7 0 to 7999 K210 at delivery | Decimal 5424
of BFM#22 is set to ON) o
Error status data (BFM#29) automatic transfer- Subsection
#129"1 to data register specification (Valid if b8 of 0 to 7999 K211 at delivery | Decimal 5495
BFM#22 is set to ON) o
#130 to #196 |Not used - - - -
Selection of cyclic data update function (function . Hexadeci- | Subsection
#1971 for data history) 2 H0000 mal 5.4.26
#198™ Data history sampling time setting (Unit: ms) 0 to 30000 K15000 Decimal Sugiegt;on
) . . Hexadeci- | Subsection
#199 Data history resetting/stoppage 3 H0000 mal 5498
#200 Channel-1 data history (initial value) - KO Decimal
1 1 1 1 Decimal
#1899 Channel-1 data history (1,700th value) - KO Decimal
#1900 Channel-2 data history (initial value) - KO Decimal
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
1 1 1 1 Decimal
#5299 Channel-3 data history (1,700th value) - KO Decimal
#5300 Channel-4 data history (initial value) - KO Decimal
1 1 1 1 Decimal
#6999 Channel-4 data history (1,700th value) - KO Decimal
#7000 to #8063 |System area - - - -

*1. If power failure occurs, the EEPROM will retain its data.
*2.  Use b0 to b3.
*3. Use b0 to b3 and b8 to b11.
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FX38/FX3G/FX3GC/FX3U/FX3ucC PLC User's Manual - Analog Control Edition
FX3U-4AD/FX3UC-4AD (4-channel Analog Input)

5 Buffer Memory (BFM)
5.4 Buffer Memory Details

5.4

Buffer Memory Details

5.4.1

BFM#0: Input mode specification

Initial value (at delivery): HO000
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
wm ) Lo

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] Input mode 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 to 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).

B-26



FX3s/FX3G/IFX3GC/FX3Uu/FX3uc PLC User's Manual - Analog Control Edition 5 Buffer Memory (BFM)
FX3U-4AD/FX3UC-4AD (4-channel Analog Input) 5.4 Buffer Memory Details

5.4.2 BFM#2 to #5: Averaging time

Setting range: 1 to 4095
Initial value: K1
Numeric data type: Decimal (K)
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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). 8%
The relation between the set averaging time and the corresponding operation is shown in the following table. ,%E
— For a detailed description of channel data update timing, refer to Subsection 5.4.4. %D

Averaging
time (BFM#2 Channel data (BFM#10 to #13) type Error descriptions
to #5)

Immediate data KO will be set, and the averaging time
0 orless (Each time the A/D conversion is performed, the channel setting error (b10 of BFM#29) will
data will be updated.) occur.

Immediate data
(Each time the A/D conversion is performed, the channel -
data will be updated.)

1 (initial
value)

Average data
2 10 400 (Each time the A/D conversion is performed, the average )
value will be calculated and the channel data will be

updated.)

ag-ave-9exd U ddv-avi-nexd O

Average data
401 to 4095 (Each time the A/D conversion data reaches the averaging )
time, the average data will be calculated and the channel

data will be updated.)

var-nexd TT1

Average data

(Each time the A/D conversion data reaches the averaging
time, the average data will be calculated and the channel
data will be updated.)

4096 will be set, and the averaging
time setting error (b10 of BFM#29) will
occur.

4096 or more

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

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)

agvaroexds @) davvarnexs T

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) H
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 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. 9
=
<
b
e
53

0

[
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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

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

follow the analog input value.

Set digital filter value

V& Set digital filter value

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

Time

Analog input value

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 #5 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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5.4.4

BFM#10 to #13: Channel data

Numeric data type: Decimal (K)

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.

Averaging Digital filter Channel data (BFM#10 to #13) update timing
time function —
(BFM#2 to #5) (BFM#6 to #9) Channel data type Update timing
o II'rrlme'diate data Each time the A/D conversion is performed, the
0 or less 0 .(The digital filter |"0 W|Illbe s.et, and Fhe data will be updated.
will not be used.) | averaging time setting error | ¢ update timing will be as follows:
(b10 of BFM#29) will occur.
0 (The digital filter ] Update time = 500”5*1 X Number of
will not be used,) | Mmediate data 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 = 500us 'x Number of
0 (The digital filter selected channels
401to 4095 |willnotbe used.) |Average data Each time the A/D conversion is performed for

4096 or more

Average data

"4096" will be set, and the
averaging time setting error
(b10 of BFM#29) will occur.

the set averaging time, the data will be updated.
The update timing will be as follows:

Update time = 500;15*1 x Number of
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

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.

5.4.6 BFM#20: Initialization function (resetting to factory default status)
Setting range: KO0 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.
5.4.7 BFM#21: Input characteristics writing

Initial value: HO000
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
b2 Channel-3 offset data (BFM#43) and gain data (BFM#53) writing
b3 Channel-4 offset data (BFM#44) and gain data (BFM#54) 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 all
channel data to the EEPROM.) When writing is complete, "HO000" (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)

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.

1. Function assigned to each bit of BFM#22

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
be subject to change (the addition data (BFM#61 to #64) will be Subsection
b0 Data addition function | added to the measurement data). 5415
When setting the lower limit error data (BFM#71 to #74) or the o
upper limit error data (BFM#81 to #84), add the addition data
(BFM#61 to #64) to the error data to be set.
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
detection function error data (BFM#81 to #84), the result will be written to BFM#26 5.4.16
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
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
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 Subsection
.| BFM#125, the minimum peak value (BFM#101 to #104) and the
Peak value automatic . : . 5.4.19
b4 . maximum peak value (BFM#111 to #114) will be automatically .
transfer function . o . . ! Subsection
written to the specified data registers (8 points (registers) 5421
starting from the first data register specified). o
Upoer/lower limit error If the upper/lower limit error status data automatic transfer-to Subsection
b5 stZ?us data automatic data register is specified in BFM#126, the upper/lower limit error 5.4.16
. status data (BFM#26) will be automatically written to the Subsection
transfer function e :
specified data register. 5.4.22
Abrupt change If the abrupt change detection status data automatic transfer-to Subsection
b6 detection status data |data register is specified in BFM#127, the abrupt change 5.4.17
automatic transfer detection status data (BFM#27) will be automatically written to the | Subsection
function specified data register. 5.4.23
Over-scale status If the over-scale status data automatic transfer-to data register is Subsection
b7 data automatic specified in BFM#128, the over-scale status data (BFM#28) will
. . ! o . 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
b8 automatic transfer specified in BFM#129, the error status data (BFM#29) will be
. . . . - 5.4.25
function automatically written to the specified data register.
b9 to b15 - Not used. -
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. 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).

* When connected and used with the FX5U or FX5UC CPU module, do not use the BFM#22 b4 to b8
automatic transfer functions.

. 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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5.4.9 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:
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« If "channel data < lower limit error set value": 25
The lower limit error bit will turn on. ,%E

N

n H H " >
 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,
refer to Subsection 5.4.18.

C

n

1. BFM#26 bit assignment %
The upper and lower limit error values of each channel are assigned as shown in the following table: ’5
>

Bit No. Channel number Description &

b0 Lower limit error value D
b1 oh' Upper limit error value 3
b2 ch2 Lower limit error value E
b3 Upper limit error value 3
b4 Lower limit error value °
b5 | ch3 Upper limit error value E
b6 Lower limit error value =
b7 chd 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 "HO000" in BFM#26 as the upper/lower limit error status data.

« Evenif an error is detected, channel data (BFM#10 to #13) will be continuously updated.

+ The upper/lower limit error status data automatic transfer function is not supported when connected and
used with the FX5U or FX5UC CPU module.

agvaroexds @) davvarnexs T

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 H

in BFM#26 can be transferred to the specified data register. g

When the upper/lower error is detected, data will be automatically transferred from the 4AD to the PLC. For o

this reason, the PLC does not need the program for reading data, and the scanning time of the PLC can be ,-’:

shortened. %

(1 : Represents a numeric value.

Convenien.t ety Automatic data transfer function I

setting 3

_ . Transfer-to data register specification e

ON = Valid Transfer-from buffer memory (BFM#126: KOJ) jl‘D:

v

BFM#22 b1:0N SR
BFM#22 b5:0N BFM#26 - b0 °

[
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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 ch "-" direction for abrupt change detection
b1 "+" direction for abrupt change detection
b2 cho "-" 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 chd "-" 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 "HO000" 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.

« The abrupt change detection status data automatic transfer function is not supported when connected and
used with the FX5U or FX5UC CPU module.

. 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

R 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:ON BFM#27 N o0l
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5.4.11 BFM#28: Over-scale status

Initial value: HO000
Numeric data type: Hexadecimal (H)
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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. 2R

c C

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

1. A/D conversion range

Input type A/D conversion range 3
Voltage input -10.2V to +10.2V <
>
Current input -20.4mA to +20.4mA )-D>
%
2. Assignment of each bit of BFM#28 D
Bit No. Channel number Description =
b0 Over-scale (lower limit) &
I ch1 — o
b1 Over-scale (upper limit) %
b2 Over-scale (lower limit)
SE— ch2
b3 Over-scale (upper limit) E
b4 Over-scale (lower limit) >
] ch3 — <
b5 Over-scale (upper limit) 4'5
b6 ha Over-scale (lower limit) >
S c
b7 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 "HO00Q" 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.

+ The over-scale status data automatic transfer function is not supported when connected and used with the
FX5U or FX5UC CPU module.

agvaroexds @ davvarnexs T

4. Over-scale status data automatic transfer function (b7 of BFM#22)

If the over-scale status data automatic transfer-to data register is specified in BFM#128, the data in BFM#28 H
can be transferred to the specified data register. .
When over-scale is detected, data will be automatically transferred from the 4AD to the PLC. For this reason, é
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. :'O>
. . 0
Convenlen_t jaeten Automatic data transfer function
setting I
_ . Transfer-to data register specification

ON = Valid Transfer-from memory (BFM#128: KO) g
c
BFM#22 b7:ON BFM#28 - DO &
(w)
L7

0

[

M1ld-avy-Nexd

dav-
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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 npt supplied properly. Check the wiring condition
or the voltage supplied.
FX3u-4AD/FX3uc-4AD may be defective. Please contact your local
b3 Hardware error . o . .
Mitsubishi Electric representative.
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.
o . 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.
Ubper/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 correctly.
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.
The error status data automatic transfer function is not supported when connected and used with the FX5U or
FX5UC CPU module.

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

U : Represents a numeric value.

Convemen_t Ll D) Automatic data transfer function
setting
_ . Transfer-to data register specification
ON = Valid Transfer-from memory (BFM#129: KOJ)
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)

If the input mode is specified in BFM#0, the offset data and the gain data of each channel will be automatically g
stored. The initial offset data and gain data are set for each mode as shown in the following table: N
>
+ Offset data: Analog input value when the digital value is "0" (reference offset value) ).C:
+ Gain data: Analog input value when the digital value is equal to the reference gain value (The S
reference gain value depends on the set input mode.) D
1. Reference offset/gain value and initial value set at delivery 3
Offset Gain S
Input mode (BFM#0) (Channels 1 to 4: BFM#41 to | (Channels 1 to 4: BFM#51 to g
#44) #54) S
L Description GO Initial value SCLICLE Initial value E
value value value
-
Voltage input =
O | 10V to +10V: -32000 to +32000) 0 OmV 16000 5000mV T
Voltage input >
T 1 10V to +10V: -4000 to +4000) 0 OmV 2000 5000mVv
Voltage input 0 omvV 5000 5000mV F
2 Analog value direct indication mode (Data change | (Data change | (Data change | (Data change
(-10V to +10V: -10000 to +10000) impossible) impossible) impossible) impossible) g
Current input (4mA to 20mA: 0 to 16000) 0 4000pA 16000 20000uA %
Current input (4mA to 20mA: 0 to 4000) 0 4000pA 4000 20000uA g
Current input 4000 4000pA 20000 20000uA °
5 Analog value direct indication mode (Data change | (Data change | (Data change | (Data change G
(4mA to 20mA: 4000 to 20000) impossible) impossible) impossible) impossible) -
: >
Current input 2
6 | (-20mA to +20mA: -16000 to +16000) 0 OuA 16000 20000uA S
>
Current input 58
7| (-20mA to +20mA: -4000 to +4000) 0 OuA 4000 20000uA
Current input 0 OpA 20000 20000pA H
8 Analog value direct indication mode (Data change | (Data change | (Data change | (Data change -
(-20mA to +20mA: -20000 to +20000) impossible) impossible) impossible) impossible) §
2
>
(w)
0
=
&
<
b
=
5%
0
>
<
N
>
=
+T
8=
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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:
7500 > 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
| Description (Channels 1 to 4: (Channels 1 to 4:
VEIE BFM#71 to #74) BFM#81 to #84)
Voltage input
0 (10 V to +10 V: -32000 to +32000) -32768 to +32767 -32768 32767
1 | Voltage input -4095 to +4095 -4095 4095

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

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

Current input

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

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

Current input
8 Analog value direct indication mode -20400 to +20400 -20400 20400
(-20 mA to +20 mA: -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 L. Setting range Initial value
Description
value
Voltage input
0 (-10 V to +10 V: -32000 to +32000) 110 32767 3200
Voltage input
1 (-10 V to +10 V: -4000 to +4000) 1104095 400
Voltage input
2 Analog value direct indication mode 1 to 10000 1000
(-10 V to +10 V: -10000 to +10000)
Current input (4 mA to 20 mA: 0 to 16000) 1to 8191 800
Current input (4 mA to 20 mA: 0 to 4000) 1 to 2047 200
Current input
5 Analog value direct indication mode 1to 8191 800
(4 mA to 20 mA: 4000 to 20000)
Current input
6 (-20 mA to +20 mA: -16000 to +16000) 11016383 1600
Current input
7 (-20 mA to +20 mA: -4000 to +4000) 1104095 400
Current input
8 Analog value direct indication mode 1 to 20000 2000

(-20 mA to +20 mA: -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).
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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)
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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. o3

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

#27 of BFM). £3
(w)

1. 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.

2. Operation after resetting BFM#26, #27
Each bit will turn off automatically.

ag-ave-9exd U ddv-avi-nexd O

5.4.19 BFM#101 to #104: Minimum peak value / BFM#111 to #114: Maximum peak value

Numeric data type: Decimal (K)

var-nexd TT1

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".

* The peak value automatic transfer function is not supported when connected and used with the FX5U or
FX5UC CPU module.

agvaroexds @) davvarnexs T

2. Peak value automatic transfer function (b4 of BFM#22) H
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 o
shortened.

U : Represents a numeric value. I
1 1 !
Convemen_t Ll D) Automatic data transfer function 8
setting T
Transfer-to data register specification ),>§
—Vali y (BFM#125: K[J) S

ON = Valid Transfer-from buffer memory (8 points (registers) starting from the o
specified data register) J
BFM#22 b4: ON BFM#101 to 104 N D[ to D[1+3 g
BFM#22 b3: ON BFM#111 to 114 D[+4 to DOI+7 N
S
>0
8=
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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 BEM#125 will be retained in the EEPROM.
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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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5.4.22 BFM#126: Upper/lower error status data automatic transfer-to data register
specification

avy-nexd
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Setting range: 0 to 7999
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 register
specified in BFM#126.

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
can be shortened.

— For a detailed description of the upper/lower limit error status data (BFM#26),
refer to Subsection 5.4.9.

1. If "BFM#126 = K208 (initial value)”

Specified data register Description
D208 Upper/lower limit error status data in BFM#26

ag-ave-9exd U ddv-avi-nexd O

2. Cautions regarding upper/lower limit error status data automatic transfer-to data register
specification

var-nexd TT1

+ 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 upper/lower limit error status data automatic transfer function (b5 of BFM#22) and
t