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SAFETY PRECAUTIONS

(Read these precautions before use.)

Before using this product, please read this manual and the relevant manuals introduced in this manual carefully and pay
attention to safety in order to handle the product correctly.

This manual classifies the safety precautions into two categories: [AWARNING] and [ACAUTION].

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

f CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
minor or moderate injury or property damage.

Depending on the circumstances, procedures indicated by [ACAUTION] 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 read whenever necessary. Always forward it to the end user.

[DESIGN PRECAUTIONS]

/\WARNING

® Make sure to set up the following safety circuits outside the PLC to ensure safe system operation
even during external power supply problems or PLC failure. Otherwise, malfunctions may cause
serious accidents.

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

- Note that when the CPU module 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 CPU
module occurs in an input/output control block, output control may be disabled. External circuits
and mechanisms should be designed to ensure safe machine operation in such a case.

- Note that the output current of the 24 VV DC service power supply varies depending on the model
and the absence/presence of extension modules. 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 machine operation in such a case.

- Note that when an error occurs in a relay, triac or transistor of an output circuit, the output might
stay on or off. For output signals that may lead to serious accidents, external circuits and
mechanisms should be designed to ensure safe machine operation.

@ Construct an interlock circuit in the program to ensure safe operation for the whole system when
executing control (for data change) of the PLC in operation.

Read the manual thoroughly and ensure complete safety before executing other controls (for program

change, parameter change, forced output and operation status change) of the PLC in operation.

Otherwise, the machine may be damaged and accidents may occur due to erroneous operations.

@® In an output circuit, when a load current exceeding the current rating or an overcurrent caused by a
load short-circuit flows for a long time, it may cause smoke and fire. To prevent this, configure an
external safety circuit, such as a fuse.

@ For the operating status of each station after a communication failure of the network, refer to relevant
manuals for the network. Incorrect output or malfunction may result in an accident.




[DESIGN PRECAUTIONS]

/\CAUTION

@® When an inductive load such as a lamp, heater, or solenoid valve is controlled, a large current
(approximately ten times greater than normal) may flow when the output is turned from off to on. Take
proper measures so that the flowing current does not exceed the value corresponding to the
maximum load specification of the resistance load.

@ After the CPU module is powered on or is reset, the time taken to enter the RUN status varies
depending on the system configuration, parameter settings, and/or program size.

Design circuits so that the entire system will always operate safely, regardless of this variation in time.

@ Simultaneously turn on and off the power supplies of the CPU module and extension modules.

@ If a long-time power failure or an abnormal voltage drop occurs, the PLC stops, and output is turned
off. When the power supply is restored, it will automatically restart (when the RUN/STOP/RESET
switch is on RUN).

[INSTALLATION PRECAUTIONS]

/\WARNING

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

@ Use the product within the generic environment specifications described in the FX5 User's Manual
(Hardware).
Never use the product in areas with excessive dust, oily smoke, conductive dusts, corrosive gas (salt
air, Clp, HyS, SO, or NO,), flammable gas, vibration or impacts, or expose it to high temperature,
condensation, or rain and wind.
If the product is used in such conditions, electric shock, fire, malfunctions, deterioration or damage
may occur.

[INSTALLATION PRECAUTIONS]

/\CAUTION

® Do not touch the conductive parts of the product directly. Doing so may cause device failures or
malfunctions.

® When drilling screw holes or wiring, make sure that cutting and wiring debris do not enter the
ventilation slits of the PLC. Failure to do so may cause fire, equipment failures or malfunctions.

@ For product supplied together with a dust proof sheet, the sheet should be affixed to the ventilation
port before the installation and wiring work in order to block foreign objects such as cutting and wiring
debris.

However, when the installation work is completed, make sure to remove the sheet to provide
adequate ventilation. Failure to do so may cause fire, equipment failures or malfunctions.

@ |Install the product on a flat surface. If the mounting surface is rough, undue force will be applied to the
PC board, thereby causing nonconformities.

@ Install the product securely using a DIN rail or mounting screws.

@ Connect the expansion board and expansion adapter securely to their designated connectors. Loose
connections may cause malfunctions.

® Make sure to affix the expansion board with tapping screws. Tightening torque should follow the
specifications in the manual. If the screws are tightened outside of the specified torque range, poor
connections may cause malfunctions.




/\CAUTION

® Work carefully when using a screwdriver during product installation. Failure to do so may cause

damage to the product or accidents.

@ Connect the extension cables, peripheral device cables, input/output cables and battery connecting

cable securely to their designated connectors. Loose connections may cause malfunctions.

@® Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so

may cause device failures or malfunctions.
- Peripheral devices, expansion board and expansion adapter

- Extension modules, bus conversion module and connector conversion module
- Battery

[WIRING PRECAUTIONS]

/\WARNING

Make sure to cut off all phases of the power supply externally before attempting installation or wiring

work. Failure to do so may cause electric shock or damage to the product.

Make sure to attach the terminal cover, provided as an accessory, before turning on the power or

initiating operation after installation or wiring work. Failure to do so may cause electric shock.

The temperature rating of the cable should be 80°C or more.

Make sure to wire the screw terminal block in accordance with the following precautions. Failure to do

S0 may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or

damage to the product.

- Wire terminals 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 6 mm (0.24") or less).
Make sure that the screwdriver does not touch the partition part of the terminal block.

Make sure to wire 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.

- Wire terminals should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Twist the ends of stranded wires 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.




[WIRING PRECAUTIONS]

/\CAUTION

® Do not supply power to the [24+] and [24V] terminals (24 V DC service power supply) on the CPU
module or extension modules. Doing so may cause damage to the product.
® Perform class D grounding (grounding resistance: 100 Q or less) of the grounding terminal on the

CPU module and extension modules with a wire 2 mm? or thicker.

However, do not use common grounding with heavy electrical systems (refer to the FX5 User's

Manual (Hardware)).

@ Connect the 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 cause damage to the product.

® Install module so that excessive force will not be applied to terminal blocks, power connectors, 1/0
connectors, communication connectors, or communication cables. Failure to do so may result in wire
damage/breakage or PLC failure.

® Make sure to observe the following precautions in order to prevent any damage to the machinery or
accidents due to malfunction of the PLC caused by abnormal data written to the PLC due to the
effects of noise.

- Do not bundle the power line, control line and communication cables together with or lay them
close to the main circuit, high-voltage line, load line or power line. As a guideline, lay the power
line, control line and connection cables at least 100 mm (3.94") away from the main circuit, high-
voltage line, load line or power line.

- Ground the shield of the shield wire or shielded cable at one point on the PLC. However, do not
use common grounding with heavy electrical systems.

- Ground the shield of the analog input/output cable at one point on the signal receiving side. Do
not use common grounding with heavy electrical systems.

[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 the program in mid-operation, forcing output, running or stopping the PLC, read
through this manual carefully, and ensure complete safety. 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 an engineering tool and a GOT) Doing so may cause destruction or malfunction of the
PLC program.




/\WARNING

Use the battery for memory backup in conformance to the FX5 User's Manual (Hardware).

- Use the battery for the specified purpose only.

- Connect the battery correctly.

- Do not charge, disassemble, heat, put in fire, short-circuit, connect reversely, weld, swallow or
burn the battery, or apply excessive force (vibration, impact, drop, etc.) to the battery.

- Do not store or use the battery at high temperatures or expose to direct sunlight.

- Do not expose to water, bring near fire or touch liquid leakage or other contents directly.

Incorrect handling of the battery may cause excessive heat, bursting, ignition, liquid leakage or

deformation, and lead to injury, fire or failures and malfunction of facilities and other equipment.

[STARTUP AND MAINTENANCE PRECAUTIONS]

/\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 device failures or malfunctions.

Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so
may cause device failures or malfunctions.

- Peripheral devices, expansion board and expansion adapter

- Extension modules, bus conversion module and connector conversion module

- Battery

[OPERATION PRECAUTIONS]

/\CAUTION

Construct an interlock circuit in the program to ensure safe operation for the whole system when
executing control (for data change) of the PLC in operation. Read the manual thoroughly and ensure
complete safety before executing other controls (for program change, parameter change, forced
output and operation status change) of the PLC in operation. Otherwise, the machine may be
damaged and accidents may occur by erroneous operations.

[DISPOSAL PRECAUTIONS]

/\CAUTION

Please contact a certified electronic waste disposal company for the environmentally safe recycling
and disposal of your device.

When disposing of batteries, separate them from other waste according to local regulations. For
details on the Battery Directive in EU countries, refer to the FX5 User's Manual (Hardware).




[TRANSPORTATION PRECAUTIONS]

/\CAUTION

@ Please contact a certified electronic waste disposal company for the environmentally safe recycling
and disposal of your device.

® The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in
the general specifications of the FX5 User's Manual (Hardware) by using dedicated packaging boxes
and shock-absorbing palettes.

® When transporting lithium batteries, follow required transportation regulations. For details on the
regulated products, refer to the FX5 User's Manual (Hardware).

® Fumigants that contain halogen materials such as fluorine, chlorine, bromine, and iodine used for
disinfecting and protecting wooden packaging from insects will cause malfunction in Mitsubishi
products. Please take necessary precautions to ensure that residual fumigants do not enter the
product, or treat packaging with methods other than fumigation (heat method). Additionally, disinfect
and protect wood from insects before packing.




INTRODUCTION

This manual contains text, diagrams and explanations which will guide the reader in the correct installation, safe use and

operation of the FX5 Programmable Controllers and should be read and understood before attempting to install or use the
module.
Always forward it to the end user.

Regarding use of this product

» 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 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.

Note

If in doubt at any stage during the installation of the product, always consult a professional electrical engineer who is
qualified and trained in the local and national standards. If in doubt about the operation or use, please consult the nearest
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 notice a doubtful
point, an error, etc., please contact the nearest Mitsubishi Electric representative. When doing so, please provide the
manual number given at the end of this manual.
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RELEVANT MANUALS

User's manuals for the applicable modules

Manual name <manual number>

Description

MELSEC iQ-F FX5 User's Manual (Startup)

Performance specifications, procedures before operation, and troubleshooting of the

<JY997D58201> CPU module.
MELSEC iQ-F FX5U User's Manual (Hardware) Describes the details of hardware of the FX5U CPU module, including input/output
<JY997D55301> specifications, wiring, installation, and maintenance.

MELSEC iQ-F FX5UC User's Manual (Hardware)
<JY997D61401>

Describes the details of hardware of the FX5UC CPU module, including input/output
specifications, wiring, installation, and maintenance.

MELSEC iQ-F FX5 User's Manual (Application)
<JY997D55401>

Describes basic knowledge required for program design, functions of the CPU
module, devices/labels, and parameters.

MELSEC iQ-F FX5 Programming Manual (Program Design)
<JY997D55701>

Describes specifications of ladders, ST, FBD/LD, and other programs and labels.

MELSEC iQ-F FX5 Programming Manual (Instructions, Standard
Functions/Function Blocks)
<JY997D55801>

Describes specifications of instructions and functions that can be used in programs.

MELSEC iQ-F FX5 User's Manual (Serial Communication)
<JY997D55901>

Describes N:N network, MELSEC Communication protocol, inverter communication,
non-protocol communication, and predefined protocol support.

MELSEC iQ-F FX5 User's Manual (MODBUS Communication)
<JY997D56101>

Describes MODBUS serial communication.

MELSEC iQ-F FX5 User's Manual (Ethernet Communication)
<JY997D56201>

Describes the functions of the built-in Ethernet port communication function.

MELSEC iQ-F FX5 User's Manual (SLMP)
<JY997D56001>

Explains methods for the device that is communicating with the CPU module by
SLMP to read and write the data of the CPU module.

MELSEC iQ-F FX5 User's Manual (Positioning Control)
<JY997D56301>

Describes the built-in positioning function.

MELSEC iQ-F FX5 User's Manual (Analog Control)
<JY997D60501> (This manual)

Describes the analog function.

GX Works3 Operating Manual
<SH-081215ENG>

System configuration, parameter settings, and online operations of GX Works3.

TERMS

Unless otherwise specified, this manual uses the following terms.
» O indicates a variable portion used to collectively call multiple models or versions.
(Example) FX5U-32MR/ES, FX5U-32MT/ES = FX5U-32MO/ES

14

* For details on the FX3 devices that can be connected with the FX5, refer to FX5 User's Manual (Hardware).

Terms Description

HDevices

FX5 Generic term for FX5U, and FX5UC PLCs

FX3 Generic term for FX3S, FX3G, FX3GC, FX3U, and FX3UC PLCs

FX5 CPU module

Generic term for FX5U CPU module and FX5UC CPU module

FX5U CPU module

Generic term for FX5U-32MR/ES, FX5U-32MT/ES, FX5U-32MT/ESS, FX5U-64MR/ES, FX5U-64MT/ES,
FX5U-64MT/ESS, FX5U-80MR/ES, FX5U-80MT/ES, and FX5U-80MT/ESS

FX5UC CPU module

Generic term for FX5UC-32MT/D and FX5UC-32MT/DSS

Extension module

Generic term for FX5 extension modules and FX3 function modules

* FX5 extension module

Generic term for /0 modules, FX5 extension power supply module, and FX5 intelligent function module

* FX3 extension module

Generic term for FX3 extension power supply module and FX3 intelligent function module

Extension module (extension cable type)

Input modules (extension cable type), Output modules (extension cable type), Bus conversion module
(extension cable type), and Intelligent function modules

Extension module (extension connector type)

Input modules (extension connector type), Output modules (extension connector type), Input/output
modules, Bus conversion module (extension connector type), and Connector conversion module (extension
connector type)

1/0 module

Generic term for input modules, output modules, Input/output modules, and powered input/output modules

Input module

Generic term for Input modules (extension cable type) and Input modules (extension connector type)

« Input module (extension cable type)

Generic term for FX5-8EX/ES and FX5-16EX/ES




Terms

Description

* Input module (extension connector type)

Generic term for FX5-C32EX/D and FX5-C32EX/DS

Output module

Generic term for output modules (extension cable type) and output modules (extension connector type)

« Output module (extension cable type)

Generic term for FX5-8EYR/ES, FX5-8EYT/ES, FX5-8EYT/ESS, FX5-16EYR/ES, FX5-16EYT/ES, and
FX5-16EYT/ESS

« Output module (extension connector type)

Generic term for FX5-C32EYT/D and FX5-C32EYT/DSS

Input/output modules

Generic term for FX5-C32ET/D and FX5-C32ET/DSS

Powered input/output module

Generic term for FX5-32ER/ES, FX5-32ET/ES, and FX5-32ET/ESS

Extension power supply module

Generic term for FX5 extension power supply module and FX3 extension power supply module

* FX5 extension power supply module

Different name for FX5-1PSU-5V

» FX3 extension power supply module

Different name for FX3U-1PSU-5V

Intelligent module

The abbreviation for intelligent function modules

Intelligent function module

Generic term for FX5 intelligent function modules and FX3 intelligent function modules

« FX5 intelligent function module

Generic term for FX5 intelligent function modules

» FX3 intelligent function module

Different name for FX3 special function blocks

Simple motion module

Different name for FX5-40SSC-S

Expansion board

Generic term for board for FX5U CPU module

« Communication board

Generic term for FX5-232-BD, FX5-485-BD, and FX5-422-BD-GOT

Expansion adapter

Generic term for adapter for FX5 CPU module

» Communication adapter

Generic term for FX5-232ADP and FX5-485ADP

 Analog adapter

Generic term for FX5-4AD-ADP and FX5-4DA-ADP

Bus conversion module

Generic term for Bus conversion module (extension cable type) and Bus conversion module (extension
connector type)

» Bus conversion module (extension cable
type)

Different name for FX5-CNV-BUS

« Bus conversion module (extension connector
type)

Different name for FX5-CNV-BUSC

Battery

Different name for FX3U-32BL

Peripheral device

Generic term for engineering tools and GOTs

GOT

Generic term for Mitsubishi Graphic Operation Terminal GOT1000 and GOT2000 series

WSoftware packages

Engineering tool

The product name of the software package for the MELSEC programmable controllers

GX Works3

The product name of the software package, SWnDND-GXW3, for the MELSEC programmable controllers
(The 'n' represents a version.)

HEManuals

User's manual

Generic term for separate manuals

« User's manual (Startup)

Abbreviation of MELSEC iQ-F FX5 User's Manual (Startup)

* FX5 User's manual (Hardware)

Generic term for MELSEC iQ-F FX5U User's Manual (Hardware) and MELSEC iQ-F FX5UC User's Manual
(Hardware)

* FX5U User's manual (Hardware)

Abbreviation of MELSEC iQ-F FX5U User's Manual (Hardware)

* FX5UC User's manual (Hardware)

Abbreviation of MELSEC iQ-F FX5UC User's Manual (Hardware)

* User's manual (Application)

Abbreviation of MELSEC iQ-F FX5 User's Manual (Application)

Programming manual (Program Design)

Abbreviation of MELSEC iQ-F FX5 Programming Manual (Program Design)

Programming manual (Instructions, Standard
Functions/Function Blocks)

Abbreviation of MELSEC iQ-F FX5 Programming Manual (Instructions, Standard Functions/Function Blocks)

Communication manual

Generic term for MELSEC iQ-F FX5 User's Manual (Serial Communication), MELSEC iQ-F FX5 User's
Manual (MODBUS Communication), MELSEC iQ-F FX5 User's Manual (Ethernet Communication), and
MELSEC iQ-F FX5 User's Manual (SLMP)

« Serial communication manual

Abbreviation of MELSEC iQ-F FX5 User's Manual (Serial Communication)

*+ MODBUS communication manual

Abbreviation of MELSEC iQ-F FX5 User's Manual (MODBUS Communication)

« Ethernet communication manual

Abbreviation of MELSEC iQ-F FX5 User's Manual (Ethernet Communication)

¢ SLMP manual

Abbreviation of MELSEC iQ-F FX5 User's Manual (SLMP)

Positioning manual

Abbreviation of MELSEC iQ-F FX5 User's Manual (Positioning Control)

Analog manual

Abbreviation of MELSEC iQ-F FX5 User's Manual (Analog Control)

15
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1 OUTLINE

The FX5 supports the following analog functions:

Item

Outline

Reference

FX5-4AD-ADP (Analog input)

The FX5-4AD-ADP is an analog adapter which inputs 4 points of analog
input (voltage/current) when connected to the FX5 CPU module.
A/D-converted values are written to special registers assigned to each
channel.

Up to four FX5-4AD-ADP modules can be connected to the FX5 CPU
module.

Page 18

FX5-4DA-ADP (Analog output)

The FX5-4DA-ADP is an analog adapter which outputs 4 points of
voltage/current when connected to the FX5 CPU module.
D/A-converted analog data are output when values are set to special
registers assigned to each channel.

Up to four FX5-4DA-ADP modules can be connected to the FX5 CPU
module.

Page 94

FX5U CPU module built-in analog

The FX5 CPU module has 2 points of built-in analog voltage input and 1
point of built-in analog voltage output.

Values A/D-converted by the FX5U CPU module are written to special
registers assigned to each channel.

D/A-converted analog data are output when values are set to special
registers in the FX5U CPU module.

Page 143

1 OUTLINE
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2 FX5-4AD-ADP

This chapter describes the FX5-4AD-ADP.

2.1  Specifications

This section describes the specifications.

Generic specifications

The items other than the following are equivalent to those of the CPU module.
For general specifications, refer to the following manual.

[TIMELSEC iQ-F FX5U User's manual (Hardware)

LTIMELSEC iQ-F FX5UC User's manual (Hardware)

Item Specification
Dielectric withstand voltage 500 V AC for one minute Between all external terminals and ground terminal of
Insulation resistance 10 MQ or higher by 500 V DC insulation resistance tester CPU module
Power supply specifications
Power supply specifications is shown below.
Item Specification
Internal electric supply 24V DC 20 mA
(A/D conversion circuit) Internal electric supply is carried out from 24 V DC power supply of a CPU module.
Internal electric supply 5V DC 10 mA
(Interface) Internal electric supply is carried out from 5 V DC power supply of a CPU module.
Performance specifications
Performance specifications is shown below.
Item Specification
Number of analog input points 4 points (4 channels)
Analog input voltage -10 to +10 V DC (input resistance 1 MQ)
Analog input current -20 to +20 mA DC (input resistance 250 Q)
Digital output value 14-bit binary value
Input characteristics, resolution”! Analog input range Digital output value Resolution
Voltage Oto10V 0 to 16000 625 pv
Oto5V 0 to 16000 312.5 uv
1to5V 0 to 12800 312.5 uv
-10to +10 V -8000 to +8000 1250 pv
Current 0to 20 mA 0 to 16000 1.25 A
4 to 20 mA 0 to 12800 1.25 A
-20 to +20 mA -8000 to +8000 2.5 pA
Accuracy (accuracy for the full scale | Ambient temperature 25+5°C: within £0.1 % (+16 digit)
of digital output value) Ambient temperature 0 to 55°C: within £0.2 % (+32 digit)
Conversion speed Maximum 450 ps (The data will be updated at every scan time of the PLC.)
Absolute maximum input Voltage: £15 V, Current: +30 mA
Isolation method Between input terminal and PLC: Photocoupler
Between input channels: Non-isolation
Number of occupied I/O points 0 point (This number is not related to the maximum number of 1/O points of the PLC.)

*1  For the input conversion characteristic, refer to the [~ Page 19 Input conversion characteristics.

1 8 2 FX5-4AD-ADP
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Input conversion characteristics

An input conversion characteristic of A/D conversion is expressed by the slope of the straight line connecting the offset value

and the gain value at the time when an analog input (voltage or current) from outside the programmable controller is

converted to a digital value.

Voltage input characteristic

The following shows the list of the analog input ranges and the graphs of each voltage input characteristic, at the voltage

input.

No. Input range setting Offset value Gain value Digital output value™ Resolution
(1 O0to10V ov 10V 0 to 16000 625 uv

() Oto5V ov 5V 0 to 16000 3125wV
(3) 1to5V 1V 5V 0 to 12800 3125wV

(4) -10to +10V oV 10V -8000 to +8000 1250 pVv

*1  When analog input exceeds the ran

ge of the digital output value, the digital output value is fixed to the maximum or minimum.

Input range setting

Digital output value

Minimum Maximum
Oto 10V -384 16383
Oto5V -384 16383
1to5V -3584 13183
-10to +10V -8192 8191
Fﬁ:h?t;gj

« Set values within the practical range of the analog input and digital output at each input range. If the values
are out of the range, the resolution and accuracy may not fall within the range of the performance

specifications. (Do not use values in the dotted line region in the graph of voltage input characteristics.)

» Do not set the voltage over £15 V. Doing so can cause breakdown of the products.

HVoltage input characteristics graph (0 to 10 V)

16383
16000

Digital
output 0
value -384
-16000
-16384

-15

Practical analog input range

—

-10

-5 -0.24 0

5 10 10.24 15

Analog input voltage (V)
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HVoltage input characteristics graph (0 to 5 V)

Practical analog input range

16383 -
16000 =
i
i
i
Digital I
output 0 / |
value ~384 oo N i
! !
! !
-16000 ! :
16384 '
15 10 5 -0.120 5512 10 15

Analog input voltage (V)

HVoltage input characteristics graph (1 to 5 V)

Practical analog input range

13183 7
12800 .
I
I
I
Digital 0 I
output | | | / I
value -3584 ! I
[ I
! I
-12800 : :
-15 -10 -5 -0.121 5512 10 15

Analog input voltage (V)
EVoltage input characteristics graph (-10 to +10 V)

Practical analog input range

l¢ N|
= g

8191 =

8000 i

|

|

i

Digital 0 |
output I
value !
|

i

-8000 . !

-8192 . '

-15-1024 -10 -5 0 5 10 10.24 15

Analog input voltage (V)
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Current input characteristic

The following shows the list of the analog input ranges and the graph of each current input characteristic, at the current input.

No. Input range setting Offset value Gain value Digital output value™ Resolution
(1) 0to 20 mA 0 mA 20 mA 0 to 16000 1.25 pA

2) 41020 mA 4 mA 20 mA 0 to 12800 1.25 pA

(3) -20 to +20 mA 0 mA 20 mA -8000 to +8000 2.5 pA

*1  When analog input exceeds the range of the digital output value, the digital output value is fixed to the maximum or minimum.

Input range setting Digital output value
Minimum Maximum
0to 20 mA -384 16383
4 to 20 mA -3584 13183
-20 to +20 mA -8129 8191
Point >

« Set values within the practical range of the analog input and digital output at each input range. If the values
are out of the range, the resolution and accuracy may not fall within the range of the performance
specifications. (Do not use values in the dotted line region in the graph of current input characteristics.)

» Do not set the voltage over £30 mA. Doing so can cause breakdown of the products.

ECurrent input characteristics graph (0 to 20 mA)

Practical analog input range

—

16383 ;

16000 i

|

|

!

Digital I

output 0 / |
Y. /1 SR A

value | |

i |

i i

-16000 ! !

-16383 ! !

-40 -20 -0.480 20 20.48 40

Analog input current (mA)

ECurrent input characteristics graph (4 to 20 mA)

Practical analog input range

e

13183 ;

12800 : |

I

I

i

Digital I
output 0 / I
-3584 -------f-mam- . .

value [ !
! !

! !

-12800 : :

-40 -20 -0.48 4 20 20.48 40
Analog input current (mA)
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ECurrent input characteristics graph (-20 to +20 mA)

Practical analog input range

,

8191 I
8000 |
i
i
|
Digital 0 |
output I
value !
!
!
-8000 , :

-8192 -

-40-20.48 -20 0 20 20.48 40
Analog input value
Accuracy

Accuracy of A/D conversion is determined by the accuracy for the full scale of digital output value.

An input characteristic change through changes of the offset/gain setting or the input range does not sacrifice the accuracy,
which is maintained within the described range of the performance specifications.

The following graph shows the fluctuation range of accuracy when the range of -10 to +10 V is selected.

The accuracy is +0.1 % (x16 digits) at ambient temperature of 25+5°C; the accuracy is £0.2 % (32 digits) at ambient
temperature of 0 to 55°C (except for the conditions under noise influence).

+8000
’ ¢ — Voltage fluctuation range
Digital
0 >
output )
value
-8000 a
-10V 0 +10V

Analog input current
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2.2 List of functions

The following table lists the functions list.

List of Functions Description Reference

Range switching function Allows switching the input range of an analog input for each channel. Switching the Page 25
range makes it possible to change the input conversion characteristics.

A/D conversion enable/disable setting function Controls whether to enable or disable the A/D conversion for each channel. Page 26
A/D conversion Sampling processing Executes A/D conversion of analog input values sequentially and stores the digital Page 26
method output values to the special registers.

Averaging | Time average Executes A/D conversion for a set time, calculates the average of the total value, and

processing stores the result in special registers. The number of processing times within the set time

changes depending on the number of channels where A/D conversion is enabled.

Count average Executes A/D conversion for a set number of times, and calculates the average of the
total value excluding the maximum value and the minimum value to store it in the
special registers. The time taken to store the average value obtained by the average
processing in the special registers changes depending on the number of channels
where the A/D conversion is enabled.

Moving average | Averages digital output values taken at every scan for a specified number of times, and
stores the averaged value in the special registers. Because the target range for
averaging processing is moved in response to every sampling processing, the latest
digital output value can be obtained.

Over scale detection function Function to detect analog input values that are over a input range. Page 28

Scaling function Performs scale conversion on digital output values within a specified range between a Page 30
scaling upper limit value and a scaling lower limit value. This function reduces the time
and effort to create a program of the scale conversion.

Shift function Adds (shifts) a set conversion value shift amount to a digital output value and stores the | Page 33
result in the digital operation value. The digital operation value reflects the change in the
conversion value shift amount on a realtime basis. Therefore, fine adjustment can be
easily performed when the system starts.

Digital clipping function Fixes a possible digital operation value to the maximum digital output value or the Page 34
minimum digital output value when an input current or voltage exceeds the input range.

Maximum value/minimum value hold function Stores the maximum and minimum values of digital operation values to the special Page 35
registers for each channel.

Warning output Process alarm Outputs a warning when a digital operation value enters the preset warning output Page 36
function range.
Rate alarm Outputs a warning when the change rate of a digital output value is equal to or more Page 38

than the rate alarm upper limit value, or the rate is equal to or less than the rate alarm
lower limit value.

Disconnection detection function Disconnection can be detected for each channel. Page 41

Convergence detection function Detects whether the digital operation value is within a certain range in the specified Page 43
time.

Deviation detection between channel function Detects whether the difference in the digital operation value is larger than a specified Page 45

value between channels.

Offset/gain setting function Corrects errors in digital output values. Page 46

Offset/gain initialization function Initializes the offset value and gain value stored in the built-in memory of the FX5-4AD- | Page 50
ADP.

Common function Explains the common functions such as changing the setting values while the CPU Page 50

module is operating.

2.3  Functions

This section describes the functions of the FX5-4AD-ADP and the setting procedures for those functions.

Point

This section describes the special relays and special registers for the 1st FX5-4AD-ADP module.

For checking the special relays and special registers for the 2nd and later FX5-4AD-ADP modules, refer to the
following:

[Z5~ Page 63 List of Special Relays, [~ Page 77 List of Special Registers

2 FX5-4AD-ADP
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Processing of Each Function

The functions are processed in the order shown below.

A/D conversion enable/disable
setting function

v

Range switching function

v

[ A/D conversion device j

v

Disconnection detection
function

v

Over scale detection function

v

Averaging function

Digital clipping function l v
* Digital output value Analog input value monitor
Scaling function *
Warning output function
* (Rate alarm)

Shift function

v

Digital operation value

v
Convergence detection
function
Warning output function
* (Process alarm)
Maximum value/minimum
value hold function

v v

Minimum value Maximum value

Digital output value

These values are the digital values after the sampling processing or each averaging processing has been performed.

Digital operation value

These values are obtained by operating a digital output value using the digital clipping function, scaling function, or shift
function. When each function is not used, the same value as the digital output value is stored.

Analog input value monitor

The inputted analog value is displayed. Voltage and current are displayed in the following units.
Voltage: mV, Current: pA

2 FX5-4AD-ADP
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Maximum and minimum value

The maximum and minimum values of the digital operation values are stored.

Range Switching Function

This function allows switching the input range of an analog input for each channel.

Switching the range makes it possible to change the input conversion characteristics.

Setting procedure

Set the input range to be used in the "Input range setting".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Basic
Settings" = "Range switching function”

Input range setting Digital output value
0to 10V 0 to 16000

Oto5V 0 to 16000

1to5V 0 to 12800

-10to +10V -8000 to +8000

0to 20 mA 0 to 16000

41020 mA 0 to 12800

-20 to +20 mA -8000 to +8000

Corresponding devices

The devices which are used by the range switching function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Input range setting SD6305 SD6345 SD6385 SD6425 Page 83

Operation

The input range is switched when the "input range setting" is changed while the "A/D conversion enable/disable setting" is set

to "disable".

When the input range is switched, the following special devices are initialized:
Name CH1 CH2 CH3 CH4 Reference
A/D conversion completed flag SM6300 SM6340 SM6380 SM6420 Page 67
Over scale upper limit detection flag SM6302 SM6342 SM6382 SM6422 Page 67
Over scale lower limit detection flag SM6303 SM6343 SM6383 SM6423 Page 68
Warning output flag (process alarm upper limit) | SM6311 SM6351 SM6391 SM6431 Page 70
Warning output flag (process alarm lower limit) | SM6312 SM6352 SM6392 SM6432 Page 70
Warning output flag (rate alarm upper) SM6315 SM6355 SM6395 SM6435 Page 71
Warning output flag (rate alarm lower) SM6316 SM6356 SM6396 SM6436 Page 71
Disconnection detection flag SM6318 SM6358 SM6398 SM6438 Page 72
Convergence detection flag SM6321 SM6361 SM6401 SM6441 Page 73
Deviation detection flag between channel SM6325 SM6365 SM6405 SM6445 Page 74
Digital output value SD6300 SD6340 SD6380 SD6420 Page 81
Digital operation value SD6301 SD6341 SD6381 SD6421 Page 81
Analog input value monitor SD6302 SD6342 SD6382 SD6422 Page 81
Maximum value SD6306 SD6346 SD6386 SD6426 Page 83
Minimum value SD6307 SD6347 SD6387 SD6427 Page 83
Offset setting value™ SD6332 SD6372 SD6412 SD6452 Page 92
Gain setting value™ SD6333 SD6373 SD6413 SD6453 Page 92

*1  When the input range setting after change is equivalent to the input range setting set by the offset/gain setting function, the values set by
the offset/gain setting function are reflected. In any other case, they are initialized to the initial value.

2 FX5-4AD-ADP
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A/D Conversion Enable/Disable Setting Function

This function controls whether to enable or disable the A/D conversion for each channel.

Setting procedure

Set "A/D conversion enable/disable setting" to "A/D conversion enable" or "A/D conversion disable".

O Navigation window = [Parameter] = [Module Information] = Module model name => [Module Parameter] = "Basic
Settings" = "A/D Conversion Enable/Disable Setting Function”

Corresponding devices

The devices which are used by the A/D conversion enable/disable setting function are listed below.

Name CH1 CH2 CH3 CH4 Reference
A/D conversion enable/disable setting SM6301 SM6341 SM6381 SM6421 Page 67
Operation

The analog input is A/D-converted only in the channels for which the "A/D conversion enable/disable setting" is set to
"enable", and values are stored in the "digital output value", "digital operation value" and "analog input value monitor".
When the "A/D conversion enable/disable setting" is changed from "enable" to "disable", the digital value, digital operation
value and analog input value monitor are cleared.

A/D Conversion Method

An A/D conversion method can be set for each channel.

Sampling processing

The analog input is A/D-converted in each scan of the CPU module, the converted value is output in digital at each time, and
values are stored in the "digital output value", "digital operation value" and "analog input value monitor".

Averaging processing

The FX5-4AD-ADP performs the averaging processing on digital output values for each channel and stores the mean values
to the special registers.

The following three types of averaging processing are provided.

» Time average

» Count average

* Moving average

HTime average

A/D conversion is executed for a set time, the total value is averaged, and values are stored in the "digital output value",
"digital operation value" and "analog input value monitor".

The number of times of processing within the set time varies depending on the number of channels for which A/D conversion
is enabled.

Number of processing times=Setting time+Scan time

2 FX5-4AD-ADP
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Point/©

If the set time is shorter than the scan time, the averaging processing is not executed, but the sampling value
is output. However, only in the first output, the averaged value of the 1st sample and 2nd sample is output.

HECount average
A/D conversion is executed for a set number of times of count average, the averaged value excluding the maximum value and
minimum value is output in digital, and values are stored in the "digital output value", "digital operation value" and "analog

input value monitor".
The time required to store the averaged value obtained by count average in the "digital output value", "digital operation value"
and "analog input value monitor" varies depending on the scan time.

Processing time=Set number of times X Scan time

Point ;>

The count average requires a total of at least two values excluding the maximum value and minimum value.
Set the number of times to "4" or larger value.

EMoving average

A/D conversion is executed for a set number of times of moving average, and the averaged value is output in digital, and
values are stored in the "digital output value", "digital operation value" and "analog input value monitor".

Because the target range for averaging processing is moved in each conversion cycle and the averaging processing is
executed using A/D conversion values for the set number of times, the latest "digital output value", "digital operation value"
and "analog input value monitor" can be obtained.

The figure below shows the moving average when the number of times of averaging processing is set to "5".

Digital output value Scan time

4000 + @ (?) (4) ’4-»‘

A

2000 1 « !
E . : » 1st storage (a)
i E » 2nd storage (b)
E . : : > 3rd storage (c)
0 — Time [ms]
CHA1 Digital output y y N AV VA Vi
value 0 ) _____ AR
CH1 A/D conversion ON
completed flag OFF |
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Setting procedure

ESampling processing

Set "Average Processing Specify" to "Sampling Processing".

O Navigation window = [Parameter] => [Module Information] = Module model name => [Module Parameter] = "Basic

Settings" = "A/D conversion method"

BAveraging processing

1. Set "Average Processing Specify" to "Time Average", "Count Average", or "Moving Average".

O Navigation window = [Parameter] => [Module Information] = Module model name => [Module Parameter] = "Basic
Settings" = "A/D Conversion Method"

2. Set a value for "Time Average/Count Average/Moving Average setting".

Item

Setting range

Time Average

1 to 10000 (ms)

Count Average

4 to 32767 (times)

Moving Average

2 to 64 (times)

Corresponding devices

The devices which are used by the A/D conversion method are listed below.

Name CH1 CH2 CH3 CH4 Reference
Digital output value SD6300 SD6340 SD6380 SD6420 Page 81
Digital operation value SD6301 SD6341 SD6381 SD6421 Page 81
Analog input value monitor SD6302 SD6342 SD6382 SD6422 Page 81
Average processing specify SD6303 SD6343 SD6383 SD6423 Page 82
Time Average/Count Average/Moving Average | SD6304 SD6344 SD6384 SD6424 Page 82
setting

Over Scale Detection Function

This function detects analog input values that are over a input range.

Setting procedure

Set "Over scale detection enable/disable setting" to "Enable".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application

Settings" = "Over Scale Detection"

Corresponding devices

The devices which are used by the over scale detection function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Over scale upper limit detection flag SM6302 SM6342 SM6382 SM6422 Page 67
Over scale lower limit detection flag SM6303 SM6343 SM6383 SM6423 Page 68
Over scale detection enable/disable setting SM6304 SM6344 SM6384 SM6424 Page 68

Over-scale detection condition

The table below shows the condition for detecting over-scale when the over-scale detection function is enabled.

Input range Normal range Over-scale detection condition

Analog input value lower limit Analog input value upper limit
Oto10V -0.2to +10.2V -0.2 V > Analog input value +10.2 V < Analog input value
Oto5V -0.1to+5.1V -0.1 V > Analog input value +5.1 V < Analog input value
1to5V -0.1to+5.1V -0.1 V > Analog input value +5.1 V < Analog input value
-10to +10 V -10.2to +10.2V -10.2 V > Analog input value +10.2 V < Analog input value

2 FX5-4AD-ADP
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Input range Normal range Over-scale detection condition
Analog input value lower limit Analog input value upper limit
0to 20 mA -0.4 to +20.4 mA -0.4 mA > Analog input value +20.4 mA < Analog input value
4 to 20 mA -0.4 to +20.4 mA -0.4 mA > Analog input value +20.4 mA < Analog input value
-20 to +20 mA -20.4 to +20.4 mA -20.4 mA > Analog input value +20.4 mA < Analog input value

Operation
When the analog input value is outside the normal range, it is regarded as over-scale and the corresponding over-scale

detection flag turns ON.
» Over-scale upper limit detection flag: Turns ON when the analog input value is above the normal range. (Alarm code:

0900H)
» Over-scale lower limit detection flag: Turns ON when the analog input value is below the normal range. (Alarm code:
0910H)
The digital output value from the channel where over-scale is detected is held with the value just before over-scale is
detected, and the "A/D conversion completion flag" of the corresponding channel turns OFF.
When the analog input value becomes normal, A/D conversion is restarted. After the first update, the "A/D conversion
completion flag" of the corresponding channel turns ON, but the "over-scale upper limit detection flag", "over-scale lower limit
detection flag" does not turn OFF.
It is necessary to set to ON the "alarm clear request" for turning OFF the "over-scale upper limit detection flag", "over-scale
lower limit detection flag". The "over-scale upper limit detection flag", "over-scale lower limit detection flag" turns OFF also

when the "over-scale detection enable/disable setting" is changed to "disable".

Detection range
Out of detection range
o Excluded

Analog input value

Over scale upper limit detection

10.2V

oV

0.2V

Over scale lower limit detection

P Time
Over scale upper limit ON _ '| \ )
detection flag OFF \ ) 3 .
| ' ) |
/ ! \
Over scale lower limit ON  _i _~ : N > \ - Yy
. /
detection flag OFF_/ ! ! ! ! / A
! l -7 \ - - ! ! \\
! \ g \ / ! \
. ON N \ ( \ 'A N N \\
A/D conversion > \ A \ > N
OFF \ \ N

completed flag | ! \

ON ’I 7 7’
Alarm clear request OFE I { I:

Point/@

» The "alarm clear request" is not turned off automatically. To perform an alarm clear again, it is necessary to

turn it OFF once.
« To clear the alarm code, set the "alarm clear request" to ON.
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Scaling Function

This function performs the scale conversion on digital output values. The values are converted within a specified range
between a scaling upper limit value and scaling lower limit value.
The converted values are stored in "digital operation value".

Concept of scaling setting

[Ex]

When the input range is set to -10 to +10V:
For the scaling lower limit value, set a value corresponding to the lower limit value of the input range (-8000).
For the scaling upper limit value, set a value corresponding to the upper limit value of the input range (+8000).

Calculating the scaling value

The scale conversion is based on the following formula. (In scale conversion, values are rounded to the nearest whole

number.)
ECurrent (0 to 20 mA, 4 to 20 mA), voltage (0to 10 V,0to 5V, 1to 5V)
Calculation formula Symbol
Dy * (S-SL) Dy: Digital output value
Dy = + S Dy: Scaling value (Digital operation value)

D
Max Dwax: Maximum digital output value of the input range in use

Sy: Scaling upper limit value
S, : Scaling lower limit value

ECurrent (-20 to +20 mA), voltage (-10 to +10 V)

Calculation formula Symbol
Dy * (S - SU) (Sh + S1) Dy: Digitlal output val.u<la .
Dy = 5 o + Dy: Scaling value (Digital operation value)
Max = “Min 2 Dpax: Maximum digital output value of the input range in use

Din: Minimum digital output value of the input range in use
Sy: Scaling upper limit value
S| : Scaling lower limit value

Setting procedure

1. Set "Scaling enable/disable setting" to "Enable".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Scaling Setting"

2. Setvalues for "Scaling upper limit value" and "Scaling lower limit value".

Item Setting range

Scaling upper limit value -32768 to +32767

Scaling lower limit value -32768 to +32767
2 O
Pomt/'

» Even when the scaling upper limit value and the scaling lower limit value are set so that the change is
greater than the resolution, the max. resolution will not increase.

« If the relation between the values is scaling lower limit value > scaling upper limit value, the scale
conversion can be performed according to a negative slope.

« Set the scaling with the condition "Scaling upper limit value # Scaling lower limit value".
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Corresponding devices

The devices which are used by the scaling function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Scaling enable/disable setting SM6308 SM6348 SM6388 SM6428 Page 69
Scaling upper limit value SD6308 SD6348 SD6388 SD6428 Page 84
Scaling lower limit value SD6309 SD6349 SD6389 SD6429 Page 84

Setting example

[Ex]

When 5000 is set to the scaling upper limit value and 1000 is set to the scaling lower limit value for the channel with the input

range of 0to 5V

Digital output value

(16000)

Scaling upper limit value: 500(3>

Scaling lower limit value: 1000 ——_ ! E

0 .
( )0 : . Analog input voltage (V)
Voltage input (V) Digital output value Digital operation value (scaling value)
0 0 1000
1 3200 1800
2 6400 2600
3 9600 3400
4 12800 4200
5 16000 5000

When 1000 is set to the scaling upper limit value and 5000 is set to the scaling lower limit value for the channel with the input

range of 0to 5V

Digital output value

(16000)

©)

Scaling lower limit value: 5000]>
Scaling upper limit value: 100(#:

Analog input voltage (V)

Voltage input (V)

Digital output value

Digital operation value (scaling value)

0 0 5000
1 3200 4200
2 6400 3400
3 9600 2600
4 12800 1800
5 16000 1000
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When 2500 is set to the scaling upper limit value and 500 is set to the scaling lower limit value for the channel with the input

range of -10 to +10 V

Digital output value

(8000)

Scaling upper limit value: 250(2&
Scaling lower limit value: 500 )>
(0)

(-8000)

-1

0 -5 0 5 10

Analog input voltage (V)

Voltage input (V)

Digital output value

Digital operation value (scaling value)

-10 -8000 500

-5 -4000 1000
0 0 1500
5 4000 2000
10 8000 2500

When 500 is set to the scaling upper limit value and 2500 is set to the scaling lower limit value for the channel with the input

range of -10 to +10 V

Digital output value

(8000)
Scaling lower limit value: 2500 ——_

(-8000)

-10 -5 0 5 10

Scaling upper limit value: 500j>
(0)

Analog input voltage (V)

Voltage input (V)

Digital output value

Digital operation value (scaling value)

-10 -8000 2500

-5 -4000 2000

0 0 1500

5 4000 1000

10 8000 500
Poin tp

When the scaling function is used with the digital clipping function, the scale conversion is performed on the

digital operation values after digital clipping.

2 FX5-4AD-ADP
2.3 Functions



Shift Function

This function adds (shifts) a set conversion value shift amount to a digital operation value and stores the result in the "digital

operation value". The digital operation value reflects the change in the conversion value shift amount on a realtime basis.
Therefore, fine adjustment can be easily performed when the system starts.

Operation

A set "conversion value shift amount” is added to the "digital operation value". The digital operation value with shift addition is

stored in "digital operation value".

The conversion value shift amount is added in every scan for sampling processing and is added in every averaging process
cycle for averaging processing. After that, the added values are stored in "digital operation value".

When the digital operation value becomes outside the range from -32768 to +32767 as the result of shift processing, the
shifted value is fixed to the lower limit value (-32768) or upper limit value (+32767).

Pointp

* When the scaling function is used together, the shift processing is executed to the value after scale
conversion.

» When the digital clipping function and scaling function are used together, the shift processing is executed to
the value after digital clipping and scale conversion.

Setting procedure

Set a value for "Conversion value shift amount".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Shift Function"

Item Setting range

Conversion value shift amount -32768 to +32767

Corresponding devices

The devices which are used by the shift function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Conversion value shift amount SD6310 SD6350 SD6390 SD6430 Page 84

Setting example

[Ex]

When the input characteristics is adjusted in a channel where the input range of 0 to 10 V is set by the shift function

Digital output value

16000 f—-----==------msmosomoooooos
15990 |-~ m e
5 é 4'1 é é 1'0 Analog input voltage (V)
-10
Voltage input (V) Digital output value Digital operation value
0 0 -10
10 16000 15990
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Digital Clipping Function

This function fixes the range of the digital operation value with the maximum digital output value and the minimum digital
output value when the corresponding current or voltage exceeds the input range.

List of output ranges

The following table lists the output ranges of the digital operation values when the digital clipping function is enabled with each

range.
Input range Output range of digital operation values
Digital clipping function is Digital clipping function is Digital clipping function is
enabled disabled (over-scale is disabled
enabled)
Oto10V 0 to 16000 -320 to +16320 -384 to +16383
Oto5V
1tob5V 0 to 12800 -3520 to +13120 -3584 to +13183
-10to +10 V -8000 to +8000 -8160 to +8160 -8192 to +8191
0 to 20 mA 0 to 16000 -320 to +16320 -384 to +16383
4t0 20 mA 0 to 12800 -3520 to +13120 -3584 to +13183
-20 to +20 mA -8000 to +8000 -8160 to +8160 -8192 to +8191

Setting procedure

Set "Digital clipping enable/disable setting" to "Enable".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Digital Clipping Setting"

Corresponding devices

The devices which are used by the digital clipping function are listed below.

Name CH1 CH2 CH3 CH4 Reference

Digital clipping enable/disable setting SM6309 SM6349 SM6389 SM6429 Page 70

Setting example

[Ex]

When the following values are used for the channel with the input range of 0 to 10 V

ESetting value

+ Scaling upper limit value: 12000

+ Scaling lower limit value: 2000

+ Conversion value shift amount: 2000

« Digital clipping enable/disable setting: Enable

ESetting procedure
. Set the "A/D conversion enable/disable setting" to "enable".

Set "2000" to the scaling lower limit value.

Set "12000" to the scaling upper limit value.

Set the "scaling enable/disable setting" to "enable".

Set "2000" to the conversion value shift amount.

O OA WN =

Set the "digital clipping enable/disable setting" to "enable".
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HEOperation

Digital value
16000

(1) Digital clipping

14000

f2000( S e
Digital operation value

9000

6000

4000
3000 s
2000 -

Analog input voltage (V)
2 4 6 8 10

Maximum Value/Minimum Value Hold Function

This function stores the maximum value and minimum value of the digital operation value to the special registers for each

channel.

Setting procedure

When the "maximum value reset request" or "minimum value reset request" is set from OFF to ON, the maximum value or

minimum value is updated to the digital operation value.

Setting value Description Default value
0: OFF With no maximum value or minimum value reset request 0: OFF
1: ON With maximum value or minimum value reset request

Corresponding devices

The devices which are used by the maximum value/minimum value hold function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Maximum value/minimum value reset SM6305 SM6345 SM6385 SM6425 Page 68
completed flag

Maximum value reset request SM6306 SM6346 SM6386 SM6426 Page 69
Minimum value reset request SM6307 SM6347 SM6387 SM6427 Page 69
Maximum value SD6306 SD6346 SD6386 SD6426 Page 83
Minimum value SD6307 SD6347 SD6387 SD6427 Page 83

Operation

When the "maximum value reset request" or "minimum value reset request” is set from OFF to ON, the maximum value or
minimum value of the specified channel is updated to the "digital operation value". The "maximum value/minimum value reset
completion flag" turns ON.

When the range is switched, the "maximum value" and "minimum value" are cleared (to "0").
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Warning Output Function

This section describes process alarms and rate alarms used for the warning output function.

Process alarm

This function outputs a warning when a digital operation value enters the preset warning output range.

Digital operation value
A

Warning output range

Out of warning output range
(] Included

N\

Warning

Upper upper
limit value

Upper lower

limit value
CH1 Digital operation value 3
Lower upper d

\ Warning cleared

Warning cleared

limit value
CH2 Digital operation value

Lower lower
limit value

> Time

T
|
|
|
|
|
|
|
|
|
|
|
!
|
|
|
|

ON

CH1 Warning output flag OFF
(Process alarm upper limit) ! ! !
CH1 Warning output flag o;:,:

(Process alarm lower limit)

CH2 Warning output flag OFF
(Process alarm upper limit)

HEOperation
When the digital operation value is above the process alarm upper upper limit value or below the process alarm lower lower

limit value and the warning output condition is satisfied, the "warning output flag (process alarm upper limit)" or "warning
output flag (process alarm lower limit)" turns ON.

When the digital operation value changes to a value below the process alarm upper lower limit value or above the process
alarm lower upper limit value and the warning output condition is not satisfied after the warning output, the "warning output
flag (process alarm upper limit)" or "warning output flag (process alarm lower limit)" turns OFF. The "warning output flag"
(process alarm upper limit)" and "warning output flag (process alarm lower limit)" turn OFF also when the "warning output
enable/disable setting" is changed to "disable". However, the alarm code stored in the "A/D conversion latest alarm code" is
not cleared.

For clearing the alarm code stored in the "A/D conversion latest alarm code", wait until the "warning output flag (process alarm
upper limit)" and "warning output flag (process alarm lower limit)" turn OFF, and then set the "alarm clear request" to OFF, ON
and OFF.

EDetection cycle
When time average is specified, the function works at every interval of the time (for averaging). When count average is

specified, the function works at every count (for averaging). When the sampling processing and moving average is specified,
this function works at every sampling cycle.
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HDetection target for outputting a warning

When the digital clipping function, scaling function and shift function are used, digital operation values on which digital
clipping, scale conversion and shift amount addition are executed are regarded as targets of alarm detection.

With regard to the process alarm upper upper limit value, process alarm lower upper limit value, process alarm lower upper
limit value and process alarm lower lower limit value, make sure to set such values as to consider digital clipping, scale
conversion and shift amount addition.

ESetting procedure
1. Set "Warning output setting (Process alarm)" to "Enable".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Warning output function (Process alarm)"

2. Setvalues for "Process alarm upper upper limit value", "Process alarm upper lower limit value", "Process alarm lower
upper limit value", and "Process alarm lower lower limit value".

Item Setting range

Process alarm upper upper limit value -32768 to +32767

Process alarm upper lower limit value

Process alarm lower upper limit value

Process alarm lower lower limit value

Point ;>

Set values within the range satisfying the condition "Process alarm upper upper limit value > Process alarm
upper lower limit value > Process alarm lower upper limit value > Process alarm lower lower limit value".
When not satisfying the above conditions, a process alarm upper lower limit value setting range error occurs.
(Error code: 1A40H)

ECorresponding devices
The devices which are used by the process alarm are listed below.

Name CH1 CH2 CH3 CH4 Reference
Warning output flag (process alarm upper limit) | SM6311 SM6351 SM6391 SM6431 Page 70
Warning output flag (process alarm lower limit) | SM6312 SM6352 SM6392 SM6432 Page 70
Warning output setting (process alarm) SM6313 SM6353 SM6393 SM6433 Page 71
Process alarm upper upper limit value SD6311 SD6351 SD6391 SD6431 Page 85
Process alarm upper lower limit value SD6312 SD6352 SD6392 SD6432 Page 85
Process alarm lower upper limit value SD6313 SD6353 SD6393 SD6433 Page 86
Process alarm lower lower limit value SD6314 SD6354 SD6394 SD6434 Page 86
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Rate alarm
This function outputs a warning when the change rate of a digital output value is equal to or more than the rate alarm upper

limit value, or the rate is equal to or less than the rate alarm lower limit value.

Digital output value

A Ratealarm CH1 Digital
warning . output value
detection period .
\.\~, M
. \.\
. .
~. CH2 Digital
S output value
N
L
Time
Change rate of the digital output value (%)
A ‘
"""" Change rate of CH1
Digital output value
Rate alarm upper limit value /
(I —— e D Sy B
Rate alarm lower limit value
------- —IS~_Change rate of CH2
Digital output value i
: Time
CH1 Warning output flag (rate alarm upper)
CH1 Warning output flag (rate alarm lower)
CH2 Warning output flag (rate alarm upper) ! ) Y
CH1 A/D conversion latest alarm code  0000H >< 0821H | >< 0831H
CH2 A/D conversion latest alarm code 0000H >< 0822H

> Controlled by the FX5-4AD-ADP

HOperation

The digital output value is monitored in each rate alarm warning detection period. When the change from the previous value
shows the change rate above the rate alarm upper limit value or below the rate alarm lower limit value, the "warning output
flag (rate alarm upper limit)" or "warning output flag (rate alarm lower limit)" turns ON.

When the digital output value changes to a value below the rate alarm upper limit value or above the rate alarm lower limit
value and the warning output condition is not satisfied after the warning output, the "warning output flag (rate alarm upper
limit)" or "warning output flag (rate alarm lower limit)" turns OFF. The "warning output flag (rate alarm upper limit)" and

"warning output flag (rate alarm lower limit)" turn OFF also when the "warning output setting (rate alarm)" is set to "disable".

However, the alarm code stored in the "A/D conversion latest alarm code" is not cleared.
For clearing the alarm code stored in the latest alarm code, wait until the "warning output flag (rate alarm upper limit)" and

"warning output flag (rate alarm lower limit)" turn OFF, and then set the "alarm clear request" to OFF, ON and OFF.

HDetection cycle
Set the rate alarm warning detection period in "rate alarm warning detection period setting".
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BJudgment of rate alarm
A change rate is judged with "Rate alarm upper limit value" and "Rate alarm lower limit value" converted to digital values per

rate alarm warning detection period.
The following shows the conversion formula of judgment values used for the rate alarm detection.

Value used for judgmentinevery _ "Rate alarm upper limit value (lower limit value)" x 0.1 x 0.01 x
rate alarm alert detection cycle [digit]" Maximum digital output value

[Ex]

The judgment value under the following conditions

Setting item Description
Averaging process specify Sampling processing
Rate alarm warning detection period setting 10 (ms)

Rate alarm upper limit value 250 (25.0 %)

Rate alarm lower limit value 50 (5.0 %)

Upper limit value: 250 0.1 X0.01 X 16000=4000 (digit)

Lower limit value: 50X 0.1 X0.01 X 16000=800 (digit)

The current value is compared with the previous value in every rate alarm warning detection period ("10 ms" in this example).
It is checked whether the current digital value is larger by more than 4000 digit (25 %) or smaller by more than 800 digit (5.0

%) compared to the previous value.

The following formula is used to obtain the change rate to be set based on the change amount of the voltage/current to detect
warning:

Change amount of the voltage (current) to detect warning (V (mA)) jﬂ
x 1000

Change rate to be set (0.1 %) = -
Gain voltage (current) (V(mA)) - Offset voltage (current) (V (mA))

*1  The value below the decimal point obtained by calculation is rounded.

BApplication examples of rate alarms
A rate alarm serves to monitor that the variation rate of a digital output value lies in a limited range as shown below:

To monitor that a rising rate of a digital output value is within the specified range

Change rate of the digital output value (%)

A
Rate alarm upper value

+30 %

+20 %

Rate alarm lower value
0 > Time

[Ex]

To monitor that a drop rate of a digital output value is within the specified range

Change rate of the digital output value (%)

A

0 » Time
Rate alarm upper value
20 %

-30 %
Rate alarm lower value
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To monitor that a change rate of a digital output value is within the specified range

Change rate of the digital output value (%)

A

Rate alarm upper value
+10 %

0 » Time

-10 %
Rate alarm lower value

ESetting procedure
1. Set "Warning output function (Rate alarm)" to "Enable".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Warning output function (Rate alarm)"

2. Seta warning detection period of rate alarms.
Set the cycle in "Rate alarm warning detection period setting".

Item Setting range
Rate alarm warning detection period setting 1 to 10000 (ms)
Point/@

When a value outside the setting range is set, the rate alarm warning detection period setting range error
occurs. (Error code: 1A600H)

3. Set values for "Rate alarm upper limit value" and "Rate alarm lower limit value".
Set a value for the maximum value (16000) of the digital output value in increments of 0.1 %.

Item Setting range

Rate alarm upper limit value -1000 to +1000 (0.1 %)

Rate alarm lower limit value

Point;3

Set values within the range satisfying the condition "Rate alarm upper limit value > Rate alarm lower limit
value".

When not satisfying the above conditions, a rate alarm upper/lower limit setting value inversion error occurs.
(Error code: 1A500H).

ECorresponding devices
The devices which are used by the rate alarm are listed below.

Name CH1 CH2 CH3 CH4 Reference
Warning output flag (rate alarm upper) SM6315 SM6355 SM6395 SM6435 Page 71
Warning output flag (rate alarm lower) SM6316 SM6356 SM6396 SM6436 Page 71
Warning output setting (rate alarm) SM6317 SM6357 SM6397 SM6437 Page 72
Rate alarm upper limit value SD6315 SD6355 SD6395 SD6435 Page 87
Rate alarm lower limit value SD6316 SD6356 SD6396 SD6436 Page 87
Rate alarm warning detection period setting SD6317 SD6357 SD6397 SD6437 Page 88
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Disconnection Detection Function

Simple disconnection detection is performed.
This function is enabled when the analog input range is 1 to 5 V or 4 to 20 mA.

Setting procedure

1. Set "Disconnection detection enable/disable setting" to "Enable".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Disconnection detection enable/disable setting"

2. Set "Disconnection recovery detection enable/disable setting".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Disconnection recovery detection enable/disable setting”

Corresponding devices

The devices which are used by the disconnection detection function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Disconnection detection flag SM6318 SM6358 SM6398 SM6438 Page 72
Disconnection detection enable/disable setting | SM6319 SM6359 SM6399 SM6439 Page 72
Disconnection recovery detection enable/ SM6320 SM6360 SM6400 SM6440 Page 73
disable setting

Disconnection detection condition

The table below shows the disconnection detection condition and disconnection recovery condition.

Input range Disconnection detection condition Disconnection recovery condition

1to5V Analog input value<0.5 V Analog input value>0.5 V

4020 mA Analog input value<2 mA Analog input value>2 mA
Operation

When the input voltage or input current reaches the disconnection detection condition in a channel for which the "A/D
conversion enable/disable setting" is set to "enable" and the "disconnection detection recovery enable/disable setting" is set
to "enable", it is regarded as disconnection. As a result, alarm occurs and the "disconnection detection flag" turns ON (Alarm
code: 0AOOH).

The A/D conversion completion flag" turns OFF, A/D conversion is interrupted, and the later processing is not executed in the
disconnected channel.

When the "A/D conversion enable/disable setting" is set to "enable”, the "disconnection detection flag" turns OFF when the
channel is recovered from disconnection. When the channel is recovered from disconnection, A/D conversion is restarted.
When the "A/D conversion enable/disable setting" is set to "disable", the "disconnection detection flag" remains ON. It is
necessary to set the "alarm clear request" to ON to turn OFF the "disconnection detection flag". The "disconnection detection
flag" turns OFF also when the "disconnection detection recovery enable/disable setting" is changed to "disable".

The range setting range error with disconnection detection enabled (Error code: 1AAOH) occurs when the input range of a
channel for which the "disconnection detection enable/disable setting" is set to "enable" is set outside "1 to 5 V" or "4 to 20
mV".
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EWhen the "disconnection detection recovery enable/disable setting" is set to "enable"
Analog input value ‘

2mAor05V (--------- -------------------- / --------
DisconneclmA

detection

Range

Out of range
(] Included

Time

ON
Disconnection detection flag OFF .

ON
A/D conversion completed flag OFF ‘

ON
Alarm clear request r—l
OFF :

A/D conversion latest error code 0000H 0AOCIH §< 0000H

Point ;>

» The "disconnection detection flag" automatically turns OFF.
« For clearing the "A/D conversion latest error code", set to ON the "alarm clear request".

EWhen the "disconnection detection recovery enable/disable setting" is set to "disable"

Analog input value

2MAOr 0.5V f----mm-> EEEEEET T »/ --------
DisconneM
detection

Range

Out of range
[ Included

ON
Disconnection detection flag OFF |

ON
A/D conversion completed flag OFF :

ON ;
Alarm clear request \
OFF

A/D conversion latest error code 0000H 0AOCIH §< 0000H

Point )’

» The "disconnection detection flag" does not automatically turns OFF. To turn OFF this flag, set the "alarm
clear request" to ON.

« To clear the "A/D conversion latest error code", set the "alarm clear request" to ON.
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Convergence Detection Function

This function detects whether the digital operation value is within a certain range in the specified time.

Setting procedure

1. Set "Convergence detection enable/disable setting" to "Enable".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application

Settings" = "Convergence detection enable/disable setting"

2. Set values for "Detection time setting for convergence detection".

Item

Setting range

Detection time setting for convergence detection

1 to 10000 (ms)

Point/@

When a value outside the setting range is set, the convergence detection time setting range error occurs.

(Error code: 1ACOH)

3. Setvalues for "Convergence detection upper limit value" and "Convergence detection lower limit value".

Item

Setting range

Convergence detection upper limit value

-32768 to +32767

Convergence detection lower limit value

Pointp

Set values so that the condition "Convergence detection upper limit value > Convergence detection lower limit

value" is satisfied.

When not satisfying the above conditions,

a convergence detection upper limit value/lower limit value setting

inversion error occurs. (Error code: 1ADOH)

Corresponding devices

The devices which are used by the convergence detection function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Convergence detection flag SM6321 SM6361 SM6401 SM6441 Page 73
Convergence detection enable/disable setting SM6322 SM6362 SM6402 SM6442 Page 73
Convergence detection upper limit value SD6322 SD6362 SD6402 SD6442 Page 88
Convergence detection lower limit value SD6323 SD6363 SD6403 SD6443 Page 89
Detection time setting for convergence SD6324 SD6364 SD6404 SD6444 Page 89
detection

Convergence detection condition

The table below shows the convergence detection condition when the "convergence detection enable/disable setting" is set to

"enable".

Within convergence range

Outside convergence range

Not less than convergence detection lower limit value and not more than
convergence detection upper limit value

Less than convergence detection lower limit value or more than convergence
detection upper limit value
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Operation

The time starts to be measured when the digital operation value enters the stead state range.

When the digital operation value goes in the convergence range within the time set in the "convergence detection time
setting”, the "convergence detection flag" turns ON. When the digital operation value goes outside of the convergence range,
the "convergence detection flag" turns OFF. The "convergence detection flag" turns OFF also when the "convergence

detection enable/disable setting" is changed to "disable".
The digital operation value is always monitored until the "convergence detection enable/disable setting" is set to "disable".

[ ] Within convergence range

Digital operation value O Outside convergence range
<4» Convergence check time

8000
O
. 6] C
Convergence detection -
upper limit value ® ° ® ® Y
[} [} [ ]
4000 —+ ° L] ®
[} [ ] [ ]
Convergence detection o o -
lower limit value < > O ¢ > e PR
Time

Convergence detection ON

enable/disable setting oFF )

Convergence detection flag
OFF

Time set in “detection time setting
for convergence detection”
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Deviation Detection Between Channel Function

This function detects the difference in the digital operation value between channels larger than a specified value.

Setting procedure

1. Set "Deviation detection trigger between channel" to "Enable".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Deviation detection trigger between channel"

2. Set values for "Deviation value for deviation detection between channel".

Item Setting range

Deviation value for deviation detection between channel 0 to 65535

3. Setwhether to target each channel for "Deviation detection between channels".

Item Setting range
CH setting for deviation detection between channel Non-target
Target

Corresponding devices

The devices which are used by the deviation detection between channel function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Deviation detection flag between channel SM6325 SM6365 SM6405 SM6445 Page 74
Deviation detection trigger between channel SM6326 SM6366 SM6406 SM6446 Page 74
Deviation detection CH1 SD6325 SD6365 SD6405 SD6445 Page 90
Deviation detection CH2 SD6326 SD6366 SD6406 SD6446 Page 90
Deviation value for deviation detection between | SD6327 SD6367 SD6407 SD6447 Page 90
channel

CH setting 1 for deviation detection between SD6328 SD6368 SD6408 SD6448 Page 91
channel

CH setting 2 for deviation detection between SD6329 SD6369 SD6409 SD6449 Page 91
channel

Operation

The "digital operation value" of the specified channels is compared with the "digital operation value" of the channel set in the
"deviation between CH detection CH setting".

When the difference in the digital operation value between the specified channel and the compared channel is equal or more
than the "deviation value in deviation between CH detection" even in 1 channel, it is regarded as deviation and the "deviation
between CH detection flag" turns ON (Alarm code: 0BOOH).

When the difference in the digital operation value between the specified channel and the compared channel is less than the
"deviation value in deviation between CH detection" in all channels, the "deviation between CH detection flag" turns OFF.
When the "deviation between CH detection trigger" is changed to "disable", the "deviation between CH detection flag" turns
OFF, and the "deviation detection CH1" and "deviation detection CH2" become "0" (initial value).
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Offset/gain Setting Function

This function sets any analog value to the offset/gain value without regard to the setting prepared in advance as the analog

input range. The offset setting value and gain setting value are saved in the built-in memory of the FX5-4AD-ADP.

For changing the offset/gain data, set an analog value to the "offset setting value" or "gain setting value".

The table below shows the available setting range.

Item

Description

Setting range

Voltage input (mV)

Current input (pA)

Offset setting value

Analog input value when the digital value is "0" (offset reference value)

-10000 to +9000

-20000 to +17000

Gain setting value

Analog input value when the digital value is the gain reference value

-9000 to +10000

-17000 to +30000

Pointp

An offset/Gain setting value range error occurs when the following condition is not satisfied: (Error code:

1A900H)

« Voltage input: 1000<Gain setting value-Offset setting value

* Current input: 3000<Gain setting value-Offset setting value<30000

The table below shows the reference value and initial value of the offset/gain setting value.

Description Digital output value | Offset setting value Gain setting value
Voltage/ Input range Reference Default value Reference Default value
current value value
Voltage Oto10V 0 to 16000 0 omv 8000 5000 mV
0to5V 0 to 16000 0 0omv 16000 5000 mV
1to5V 0 to 12800 0 1000 mV 12800 5000 mV
-10to +10 V -8000 to +8000 0 omv 4000 5000 mV
Current 0to 20 mA 0 to 16000 0 0 pA 16000 20000 pA
4t0 20 mA 0 to 12800 0 4000 pA 12800 20000 pA
-20 to +20 mA -8000 to +8000 0 0 pA 8000 20000 pA

Setting procedure

Access to the offset/gain setting window in the GX Works3 to set the offset and gain values.
The setting procedure for the offset/gain setting of the FX5-4AD-ADP is as follows:

O [Tool] = [Module Tool List]

Module Tool List

Start the selected module tool.

Module Series Selection

=

|5 Series

Bl Analog Adapter

Analog input - Offset/gain setting
Analog output - Offset/gain setting

OK l [ Cancel
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2.3 Functions

1. n "Analog Adapter", select "Analog input - Offset/gain
setting" and click [OK] button.



Module Selection

| ADP 1:FX5-4AD-ADP -

[ OK ][ Cancel ]

Module Selection(Offset/Gain Setting) (3w

Do you want to switch over from normal setting mode to offset/gain

/ l.x setting mode?

Caution

- A/D conversion will be cancelled when switching over to offset/gain
setting mode.

- Able to register the offset/gain setting only when CPU is stopped.

MELSOFT GX Works3 =

Yes  |[ Mo

Set offsetigain setiings

Object Module ADP1:FX5-4AD-ADP Error Code -
Offset/Gain Setting
Ch Selection Offset Status Gain Status

Con

[E] CH3

[F] CH4
Please select a target channel for the offsetigain setting
and press "Offset Setting” or "Gain Setting”
Pressing "Close™ registers to the module.

Offset/Gain Setting =]

MELSOFT GX Works3 ==

. Executes the offset settings.
_L Please press the "Yes" button after setting the voltage/current to the
target channel.

ves | [ Mo

Set offset/gain seftings.

Object Module ADP1:FX5-4AD-ADP Error Code =

Offset/Gain Setting
Ch Selection Offset Status Gain Status

moe
[FlcH3
[F]CH4

Please select a target channel for the offsetigain setting

and press "Offset Setting” or "Gain Setting”
Pressing "Close” registers to the module.

Offset/Gain Setting (3]

2. Select the target module for the offset/gain setting, and
click [OK] button.

3. Click [Yes] button.

4. Mark the checkbox of the channel where offset and gain
values are to be set, and click [Offset Setting] button.

5. Apply the offset voltage or current to the terminal of the
corresponding channel, and click [Yes] button.

6. Check that "Offset Status" has changed to "Changed",
and click [Gain Setting] button.
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MELSOFT GX Works3 E3

Executes the gain settings.
Please press the "Yes" button after setting the voltage/current to the
target channel.

i N

Please select 3 target channel for the offsetigain seting
and press "Dffset Sefting” or "Gain Setfing”
Pressing "Close” registers to the module.

Yes ] [ Mo J
Offset/Gain Setting (3]
Set offset/gain settings.
Object Module ADP1:FX5-4AD-ADP Error Code -
OffsetAGain Setting
Ch Selection Offset Status Gain Status
CH1 Changed Changed
now
[FlcH3
[F]CH4

MELSOFT GX Works3

& Do you want to register the offset/gain setting and exit?
" The mode will be switched over to normal mode from offset/gain
setting mode after ending.

- Click [YES] to end the application after registering.
- Click [NO] to discard the setting.

Caution

- The offset/gain setting is not valid until the registration is executed.
- Unable to register if an error occurs in the target module.

- Able to register the offset/gain setting only when CPU is stopped.

Cancel

e (o] |

Corresponding devices

9.

Apply the gain voltage or current to the terminal of the
corresponding channel, and click [Yes] button.

Check that "Gain Status" has changed to "Changed",
and click [Close] button.

Click [Yes] button.

The devices which are used by the offset/gain setting function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Offset/gain reading SM6332 SM6372 SM6412 SM6452 Page 74
Offset/gain writing SM6333 SM6373 SM6413 SM6453 Page 75
Offset setting value SD6332 SD6372 SD6412 SD6452 Page 92
Gain setting value SD6333 SD6373 SD6413 SD6453 Page 92
Offset/gain writing enable code SD6334 SD6374 SD6414 SD6454 Page 92
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Operation

HOffset/gain writing

For changing the offset/gain data, set "E20FH" to the "offset/gain writing enable code" and set the "offset/gain writing" from
OFF to ON to write the "input range setting", "offset setting value" and "gain setting value" to the built-in memory of the FX5-
4AD-ADP. Only 1 range can be changed for 1 channel, and the latest contents are valid.

When writing is completed, the "offset/gain writing" automatically turns OFF. Also, the "offset/gain writing enable code" is
cleared to 0.

When the "input range setting" is changed, the initial value becomes valid.

For returning the offset/gain data to the initial value, use the offset/gain initialization function (==~ Page 50 Offset/gain
Initialization Function).

Point

 The offset/gain value is written when the "offset/gain writing enable code" is set to "E20FH".

» The offset/gain value can be written only while A/D conversion is disabled.

» The "A/D conversion enable/disable setting" cannot be changed to "enable" while the offset/gain value is
being written.

HOffset/gain reading

For reading the offset/gain data saved in the built-in memory of the FX5-4AD-ADP, set the "offset/gain reading" from OFF to
ON to read the "input range setting", "offset setting value" and "gain setting value".

When the input range setting selected during reading is equivalent to the input range setting saved in the built-in memory of
the FX5-4AD-ADP, the read values are set to the "offset setting value" and "gain setting value".

If the input range setting is different, the initial value of the input range setting selected during reading is valid and set to the
"offset setting value" and "gain setting value". In this case, the offset/gain setting input range mismatch alarm occurs (Alarm

code: 0COOH).
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Offset/gain Initialization Function

This function initializes the offset value and gain value saved in the built-in memory of the FX5-4AD-ADP.

Setting procedure

1. Set"E20FH" to the "offset/gain writing enable code".

Setting value Description Default value
Other than E20FH Offset/gain writing disable 0
E20FH Offset/gain writing enable

2. Setthe "offset/gain initialization" from OFF to ON.

Setting value Description Default value
0: OFF Offset/gain initialization is not performed. 0: OFF
1: ON Offset/gain initialization is performed.

Corresponding devices

The devices which are used by the offset/gain initialization function are listed below.

Name CH1 CH2 CH3 CH4 Reference

Offset/gain initialization SM6334 SM6374 SM6414 SM6454 Page 75

Offset/gain writing enable code SD6334 SD6374 SD6414 SD6454 Page 92
Operation

Set "E20FH" to the "offset/gain writing enable code" and set the "offset/gain initialization" from OFF to ON to initialize the
offset value and gain value saved in the built-in memory of the FX5-4AD-ADP. When initialization is completed, the "offset/
gain initialization" automatically turns OFF. Also, the "offset/gain writing enable code" is cleared to 0.

Point

« Offset/gain initialization is executed when the "offset/gain writing enable code" is set to "E20FH".

« Offset/gain initialization is enabled only while A/D conversion is disabled.

» The "A/D conversion enable/disable setting" cannot be changed to "enable" while offset/gain initialization is
being executed.

Common Function

Changing the setting value while the CPU modaule is operating

This paragraph shows the procedure to adopt values (of special relays and special registers) other than the values set by the
parameters of GX Works3.

1. Disable A/D conversion.
Set "A/D conversion enable/disable setting" to ON. ({=5~ Page 67 A/D conversion enable/disable setting)

2. Change the value of a target special relay/device.
Change the value of a target device.

3. Enable A/D conversion.
Set "A/D conversion enable/disable setting" to OFF. (==~ Page 67 A/D conversion enable/disable setting)

Precautions

« An alarm occurs when the value of a special relay/device is changed while A/D conversion is enabled (Alarm code:
OFOOH).

» When the value of a special relay/device related to the scaling, shift, average counts or averaging processing specification
was changed in A/D conversion and "count average" or "moving average" was specified as the averaging processing, clear
the number of times of sampling and execute sampling again from "0 time".
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Starting/stopping the analog function in accordance with the CPU module status

This paragraph shows the analog operation in accordance with the CPU module status.

ERUN
The FX5-4AD-ADP operates in accordance with its parameters.

EPAUSE

The FX5-4AD-ADP operates in accordance with its parameters.

ESTOP
The FX5-4AD-ADP continues A/D conversion.

Alarm clear request

It is necessary to set the "alarm clear request" from OFF to ON to clear the alarm code.

The table below shows the necessity of the alarm clear request for turning OFF each flag and clearing the alarm code.

Flag name Alarm clear request required to turn | Alarm clear request required to clear
OFF the flag the alarm code

A/D conversion completed flag — —

Over scale upper limit detection flag

OO

©)
Over scale lower limit detection flag O

Maximum value/minimum value reset completed flag — —

Warning output flag (process alarm upper limit —

Warning output flag (process alarm lower limit) —

Warning output flag (rate alarm upper) —

Warning output flag (rate alarm lower) —

O|O0|O|0|O

Disconnection detection flag o™

Convergence detection flag —

(@)

Deviation detection flag between channel —

*1 The alarm clear request is required when disconnection recovery is set to "disable".
O: Requires the alarm clear request.

—: Does not require the alarm clear request.

Pointp

» The "alarm clear request” is required for flags which do not turn OFF automatically and flags which cause
alarms.

» The "alarm clear request" is not turned off automatically. To perform an alarm clear again, it is necessary to
turn it OFF once.

* Use the "error clear request" (SM50) of the CPU module to turn OFF the A/D conversion error flag and clear
the A/D conversion latest error code.
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2.4 Procedure to Execute the FX5-4AD-ADP

The procedure to execute the built-in analog function is described below.

1. Confirm the specifications of the FX5-4AD-ADP.
Confirm the specifications of the FX5-4AD-ADP. (==~ Page 18 Specifications)

2. Attach the FX5-4AD-ADP.

Refer to the following manuals for attachment to the CPU module:
[TIMELSEC iQ-F FX5U User's Manual (Hardware)

LIMELSEC iQ-F FX5UC User's Manual (Hardware)

3. Connect the FX5-4AD-ADP to the external device.
Wiring to external devices. (==~ Page 52 Wiring)

4. Setthe parameters.
Set the parameters to configure the FX5-4AD-ADP. (I~ Page 55 Parameter Setting)

5. Createthe program.
Create the program to use the FX5-4AD-ADP.

6. Runthe program.

2.5 Wiring

This section describes the wiring.

European-type terminal block

Wire the European-type terminal block in accordance with the following specifications.

Suitable wiring

Number of wires connected per Wire size Tightening torque
terminal Solid wire, Stranded wire Wire ferrule with insulation
sleeve
One wire 0.3 to 0.5 mm? (AWG22 to 20) 0.3 t0 0.5 mm2 (AWG22 to 20) 0.28 N'-m
Two wires 0.3 mm? (AWG22) —
Precautions

Do not tighten terminal screws with torque exceeding the specified range. Failure to do so may cause equipment failures or
malfunctions.

Wire end treatment

Treat stranded and solid wires as they are or use wire ferrules with insulation sleeves for wiring terminals.

EWhen stranded and solid wires are treated as they are
» Twist the end of stranded wires and make sure that there are no loose wires.

* Do not solder-plate the electric wire ends.

Stripping dimensions of electric wire ends

|

9 mm
(0.36")
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HEWhen wire ferrules with insulation sleeves are used
Depending on the thickness of a wiring sheath used, it may be difficult to insert the sheath into an insulation sleeve. Refer to

the external dimensions as a reference to select wires.

External dimension of wire ferrules with insulation sleeves

Insulating sleeve Contact area
(crimp area)

10 [D=—

2.6 mm (0.317)

0.1 . 14mm

(0.55")

<Reference>

Manufacturer Model Crimp tool

Phoenix Contact GmbH & Co. KG Al 0.5-6 WH CRIMPFOX 6

CRIMPFOX 6T-F

HTool

For tightening terminals, use a small, commercially-available screwdriver with a straight tip. The recommended
shape is shown in the figure on the right.

MPrecautions

When a precision screwdriver with a small grip is used, the specified tightening torque cannot be obtained. Use
the following screwdriver or equivalent product (grip diameter: 25 mm) to obtain the tightening torque specified

With straight tip
%

above. 0.4 mm 2.5 mm
o) T T oow)
<Reference>
Manufacturer Model
Phoenix Contact GmbH & Co. KG SZS 0.4%X2.5
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Terminal layout

The following table shows the terminal layout

Terminal block Signal name Function
r—l V1+ CH1 Voltage/current input
Terminal layout 11+ For current input short circuit
o = Vi+ COM1 Common
1+ V2+ CH2 Voltage/current input
COM1 - —
Vot 12+ For current input short circuit
12+ COmM2 Common
COM2 V3+ CH3 Voltage/current input
V3+ 13+ For current input short circuit
13+
COM3 Common
COM3 -
Va+ V4+ CH4 Voltage/current input
14+ 14+ For current input short circuit
5 COM4 com4 Common
L
= e Ground

Analog input wiring

The following figures show wiring of the analog input.

[Using current input] Terminal FX5-4AD-ADP
820 kQ CHO

VO* 5500
I0+ ——+—180 kQ
coMO

820 kQ CHO

H 10+ —C+—180 kQ
L coMO
p rri

rn7
VO +, IO +, COMO, CHO: O represents the channel number.
*1  For analog input wiring, use shielded twisted-pair cables (double-core type). Separate them from other power lines or lines which can be
induced by others.
*2 For unused channels, short-circuit the "VO+" and "IO+" terminals.

Grounding

Perform the following.

» Perform class D grounding (Grounding resistance: 100 Q or less).

» Ground the PLC independently when possible.

If the PLC cannot be grounded independently, perform the "Common grounding" shown below.
For the details, refer to the following manual.

LTIMELSEC iQ-F FX5U User's manual (Hardware)

L[TIMELSEC iQ-F FX5UC User's manual (Hardware)

Other Other Other
P}\C equirr)‘ment P}\C equi&ment P}\C equie‘ment
Independent grounding Shared grounding Common grounding
(Best condition) (Good condition) (Not allowed)

» Use a grounding wire with thickness of AWG 22 to 20 (0.3 t0 0.5 mm2).
* Locate the ground point as close to the PLC as possible to minimize the length of the grounding wire.

2 FX5-4AD-ADP
2.5 Wiring



2.6  Parameter Setting

Set the parameters of each channel.

Setting parameters here eliminates the need to program them.

Pointp

Parameters are enabled when the CPU module is powered ON or after a reset. In addition, operations
different from the parameter settings are possible by transferring values to special relays and special registers
while changing these values in the program.

Refer to I==~ Page 63 List of Special Relays or I=5~ Page 77 List of Special Registers for details on the special
relays and special registers.

Basic settings

Setting procedure
Open "Basic Settings" of the GX Works3.

1. Start Module parameter.

O Navigation window = [Parameter] => [Module Information] = Module model name => [Module Parameter] = "Basic

Settings"
Window
Ttem CHI CH2 CH3 ZH4

[ AR Canversian Enadic Disable Scitng fuoctiar :5et D conversion method.

#/0 Gonversion EnablesDizable Setting Dizable Dizable Dizablz Dizable
= #FD Conversion Method Set ASD conversion method.

fiverage Processing Specify Sampling Processing Sampling Proceszing Sampling Proceszing Sampling Proceszing

Time Average Gounts Average Moving Average 0 Times 0 Times 0 Times 0 Times
=l Range switching function Able toset the analog input ranee and to chanee the input conversion characteristics.

Input ranee setting Input Woltaee (0 to 1001 Input Voltage (0 to 10%)  Input Woltaee (010 10V Input Voltage (0 to 1049

Displayed.items

Item Description Setting range Default

A/D Conversion Enable/Disable Set whether to "enable" or "disable" AD conversion value output. * Disable Disable

Setting « Enable

Average Processing Specify Execute whether to set "average process" or "sampling « Sampling Processing Sampling
processing". « Time Average Processing

« Count Average
« Moving Average

Time Average Count Average Set average time, average counts, moving average counts when | Set range setting for each channel. | —
Moving Average specifying average process for each channel.
Input range setting Setting area for input range setting. * Input Voltage (0 to 10 V) Input Voltage (0

(
* Input Voltage (0 to 5 V) to 10V)
* Input Voltage (1 to 5 V)

* Input Voltage (-10 to 10 V)

* Input Current (0 to 20 mA)

* Input Current (4 to 20 mA)

* Input Current (-20 to 20 mA)

2. Click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down list

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.
* Item where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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Application settings

Setting procedure

Open "Application Settings" of the GX Works3.
1. Start Module parameter.

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings"

Window

Item CGH1 CGH2 CHa CHY -
—| Warming anput faxctror {Process alamm) { Execute the zetting related to warnme at &/D conversion. :
Warning output setting (Process alarm) Dizable Dizable Dizable Dizable
Process flarm Upper Upper Limit Walue 1] 1] 1] ]
Process flarm Upper Lower Limit Walue 1] 1] 1] 0
Procezz Alarm Lower Upper Limit Walue 1] 1] 1] 0
Process Alarm Lower Lower Limit Walue 1] 1] 1] 0
- Warning output function {Rate alarm) Set the value for the warning when /D conversion is executed.
Warning output setting {Rate alarm) Dizable Dizable Dizable Dizable
Rate alarm warning detection period setting 1 ms 1 ms 1 ms 1 ms
Rate alarm upper limit value 1] 1] 1] 0
Rate alarm lower limit value 1] 1] 1] 0 L
- Over Scale Detection Execute the setting related to analog input value detection which exceeds the setting range. 3
Ower Scale Detection Enable/Disable Dizable Dizable Dizable Cizable
-] Scaling Setting Execute the zetting related to scaline at A/D conversion.
Scaling Enable/Digable Dizable Dizable Dizable Dizable
Scaling Upper Limit Walue 1] 1] 1] 1]
Scaling Lower Limit Value 0 0 0 0
-] Shift Function Execute the setting related to shift function at A/D conversion.
Shifting amount to conversion value ] ] ] ]
- Digital Glip Setting Execute the settine related to digital clip function at A/D conversion.
Digital Glip Enable/Disable Dizable Dizable Dizable Dizable
= Disconnection detection function Set value for Disconnection detection.
Dizconhection detection enable/dizable setting Dizahble Dizahble Dizahble Dizahle
Dizconnection recovery detection enable/dizable setting Dizable Dizable Dizable Dizable
- Gonvergence detection function Set value for Gonvergence detection.
Convergence detection enable/dizable zetting Dizable Dizable Dizable Dizable
Convergence detection upper limit value 1] 1] 1] 0
Convergence detection lower limit value 1] 1] 1] 0
Detection time setting for Convergence detection 1 ms 1 ms 1 ms 1 ms
- Deviation detection function between channels Set value for Deviation detection between channels.
Deviation detection trigeer between channels Dizable Dizable Dizable Cizable
Deviation value for deviation detection between channels 1] 1] 1] 0
Tareget GH getting for deviation detection between channels: Mol CH1 - Mon-target Mon-target Mon-target Mon-target -

Displayed.items

56

Item Description Setting range Default
Warning output setting (Process Set whether to "enable" or "disable" process alarm warning. « Disable Disable
alarm) * Enable

Process Alarm Upper Upper Limit | Set upper upper limit value of digital output value. -32768 to +32767 —
Value

Process Alarm Upper Lower Limit | Set upper lower limit value of digital output value. -32768 to +32767 —
Value

Process Alarm Lower Upper Limit | Set lower upper limit value of digital output value. -32768 to +32767 —
Value

Process Alarm Lower Lower Limit | Set lower lower limit value of digital output value. -32768 to +32767 —
Value

Warning output setting (Rate Set whether to "enable" or "disable" the rate alarm warning. « Disable Disable
alarm) * Enable

Rate alarm warning detection Set the value for the sampling cycle to detect the rate alarm 1 to 10000 —
period setting warning.

Rate alarm upper limit value Set the upper limit value of the digital output value. -999 to +1000 —
Rate alarm lower limit value Set the lower limit value of the digital output value. -1000 to +999 —

2 FX5-4AD-ADP
2.6 Parameter Setting



Item Description Setting range Default

Over Scale Detection Enable/ Set whether to "enable" or "disable" over scale detection. « Disable Disable

Disable « Enable

Scaling Enable/Disable Set whether to "enable" or "disable" scaling. « Disable Disable
« Enable

Scaling Upper Limit Value Set the upper limit value for scaling calculation. -32768 to +32767 —

Scaling Lower Limit Value Set the lower limit value for scaling calculation. -32768 to +32767 —

Shifting amount to conversion Set shifting amount for shifting function. -32768 to +32767 0

value

Digital Clip Enable/Disable Whether to "enable" or "disable" digital clip. « Disable Disable
* Enable

Disconnection detection enable/ Set whether to "enable" or "disable" disconnection detection. « Disable Disable

disable setting » Enable

Disconnection recovery detection | Set whether to "enable" or "disable" disconnection recovery * Disable Disable

enable/disable setting detection. * Enable

Convergence detection enable/ Set whether to "enable" or "disable" convergence detection. « Disable Disable

disable setting * Enable

Convergence detection upper Set the upper limit value for convergence range. -32767 to +32767 —

limit value

Convergence detection lower limit | Set the lower limit value for convergence range. -32768 to +32766 —

value

Detection time setting for Set the convergence time. 1 to 10000 —

Convergence detection

Deviation detection trigger Set whether to "enable" or "disable" deviation detection between * Disable Disable

between channels channels. *» Enable

Deviation value for deviation Set the deviation value for deviation detection between channels. | 0 to 65535 —

detection between channels

Target CH setting for deviation Set whether to target each channel for deviation detection » Non-target Non-target

detection between channels: No.1
to4,CH1to 4

between channels.

* Target

2. Click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down list
Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.
* Item where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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2.7 Troubleshooting

This section describes errors that may occur in the use of the FX5-4AD-ADP and those troubleshooting.

Troubleshooting with the LEDs

Check the state of the LED to narrow down the possible causes of the trouble. This step is the first diagnostics.
A state of the FX5-4AD-ADP can be checked with the PWR LED. The following table shows the correspondence of LED and
a state of the FX5-4AD-ADP.

PWR LED Indicates the power supply status of the FX5-4AD-ADP.
On: The power supply is supplied.
Off: The power supply is not supplied.

Checking the state of the module

Open the module diagnostics window of the GX Works3 to check the error codes (alarm codes) and error history of the FX5-
4AD-ADP.

O [Diagnostics] = [Module Diagnostics (CPU Diagnostics)]

Supplementary Function

Model Name Product No F/w Version
- e —— |muu«mur |aurunu Ethernet diagnostics = Stop Monitoring

Booter F/W Version H/W Version

* |:u

Errar Infarmation | Madule Information List|

Errar ] Error Jump
MNo. Occurrence Date Status Code Overview

1 No Error - -

Clear Error

Legend gy  Major ‘ Moderate A Minar

Create File..
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Troubleshooting by Symptom

When the PWR LED does not turn ON

Check item

Action

Check whether the power is supplied.

Check whether the voltage supplied to the CPU module is within the rated
range.

Whether the FX5-4AD-ADP is attached normally to the CPU module.

Check the FX5-4AD-ADP attachment status.

When a digital output value cannot be read

Check item

Action

Whether the analog signal cable is connected normally to the FX5-4AD-ADP.

Check the signal cables visually, and wire the analog signal cable correctly.

Whether the external equipment is wired correctly.

Wire the external equipment correctly to the FX5-4AD-ADP.

» Check whether the shield wire of the channel to be used is grounded.

+ Check whether the VO+ terminal and 10+ terminal are connected to each
other when the current is input.

Whether the offset/gain is set correctly.

Check whether the offset/gain is set correctly.
Check whether A/D conversion is executed correctly.
When A/D conversion is executed correctly, set the offset/gain again.

Check whether the input range setting is correct.

Check the input range setting in the parameter setting of GX Works3.
If the contents of setting are wrong, set the input range again.

Whether the "A/D conversion enable/disable setting" is set to "enable" for the
channel to be used.

Check the "A/D conversion enable/disable setting" for the channel to be used
in the parameter setting of GX Works3, and set "enable" in the parameter of
GX Works3 or in the program.

When the digital output value does not change

Check item

Action

Whether disconnection is detected.

Remove the cause of disconnection by replacing the analog signal cable, etc.,
and then check the digital output value.

Whether over-scale is detected.

Remove the cause of over-scale, and then check the digital output value.

Whether the shift function is working with a proper setting value

Set the conversion value shift amount suitable for the system.

When a value is not converted into the expected digital output value

Check item

Action

Check whether the input range setting is correct.

Check the input range setting in the parameter setting of GX Works3. If the
contents of setting are wrong, set the input range again.

Check whether the offset/gain setting is correct.

Check whether the offset/gain is set correctly.
Check whether A/D conversion is executed correctly.
When A/D conversion is executed correctly, set the offset/gain again.

Whether the A/D conversion method is set correctly.

Check the A/D conversion method in the parameter setting of GX Works3. If
the contents of setting are wrong, set the A/D conversion method again.

Whether the scaling function is set correctly.

When the scaling function is used, check the scaling function setting in the
parameter setting of GX Works3. If the contents of setting are wrong, set the
scaling function again.

Whether the shift function is working with a proper setting value.

Set the conversion value shift amount suitable for the system.

When the digital output value is dispersed

Check item

Action

Whether an A/D conversion method other than sampling processing is set.

Check the A/D conversion method in the parameter setting of GX Works3. Set
the averaging processing to the A/D conversion method, and then check
again for dispersion of the digital output value.
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When the A/D conversion completed flag does not turn ON

Check item Action

Whether A/D conversion is disabled in every channel. Check the channels for which A/D conversion is enabled in the parameter
setting of GX Works3. If A/D conversion is not enabled in any channel, enable
A/D conversion for 1 or more channels in the parameter of GX Works3 or in

the program.

Whether disconnection is detected. Remove the cause of disconnection by replacing the analog signal cable, etc.,

and then check the digital output value.

Point;§

If digital output values cannot be read even after the above actions are taken, the possible cause is a failure of
the FX5-4AD-ADP. Please consult your local Mitsubishi representative.

2.8 List of Error Code

The following table lists the error codes that may be stored.

O: This symbol indicates the number of the channel where a error has occurred. (1: CH1 to 4: CH4)

Error code Error name Description and cause Action
0000H — There is no error. —
1A00OH Averaging process specification A value other than 0 to 3 was set in CHO Reset CHO the Averaging process specification
setting range error Averaging process specification. to0to 3.
1A10H Average time setting range error When the time average is set to CHO Reset CHIO time average/count average/
Averaging process specification, a value other moving average setting to the following value.
than 1 to 10000 was set to CHO time average/ | 1 to 10000
count average/moving average settings.
1A20H Average count setting range error | When the count average is set to CHO Reset CHO time average/count average/
Averaging process specification, a value other moving average setting to the following value.
than 4 to 32767 was set to CHO time average/ | 4 to 32767
count average/moving average settings.
1A30H Moving average count setting When the moving average is set to CHO Reset CHO moving average process setting to
range error Averaging process specification, the following the following value.
value was set to CHO moving average count 2to 64
setting.
Value other than 2 to 64
1A40H Process alarm upper-lower limit The value not meeting the following conditions Reset CHO process alarm upper-upper limit
value setting range error was set to CHO process alarm upper-upper value to CHO process alarm lower-lower limit
limit value to CHO process alarm lower-lower value to the value meeting the following
limit value. conditions.
Upper-upper limit value=Upper-lower limit Upper-upper limit value>Upper-lower limit
value>Lower-upper limit value>Lower-lower value>Lower-upper limit value>Lower-lower
limit value limit value
1A50H Rate alarm upper limit value/lower | Lower limit value>upper limit value was set to Reset CHO rate alarm upper limit value and
limit value setting inversion error CHO rate alarm upper limit value and CHO rate | CHO rate alarm lower limit value to lower limit
alarm lower limit value. value<upper limit value.
1A60H Rate alarm warning detection A value other than 1 to 10000 was set to CHO Reset the CHO rate alarm warning detection
period setting range error rate alarm warning detection period setting. period setting to the value within 1 to 10000.
1A70H Scaling upper and lower limit CHO Scaling upper limit value and CHO Reset CHO Scaling upper limit value or CHO
value setting error Scaling lower limit value are equal. scaling lower limit value such that Scaling upper
limit value#Scaling lower limit value.
1A80H Range setting range error A value outside the range was set to the CHO Reset the CHO range setting to the following
range setting. value.
Oto6
1A900H Offset/Gain setting value range A value outside the range was set to CHO Reset CHO Offset setting value or CHO Gain
error Offset setting value or CHO Gain setting value. | setting value to the following value.
H\oltage
Offset value: -10000 to +9000
Gain value: -9000 to +10000
ECurrent
Offset value: -20000 to +17000
Gain value: -17000 to +30000
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Error code

Error name

Description and cause

Action

1AAOH Range setting range error with CHO Disconnection detection functions were For the channel detecting simple disconnection
disconnection detection enabled set to Enable and CHO Input range is set to using the disconnection detection function,
those other than the following. reset CHO Input range to any of the following.
*1tob5V *1to5V
* 4 t0 20 mA *4t020 mA
1ACOH Convergence detection time A value other than 1 to 10000 was set to CHO Reset CHO Convergence detection time setting
setting range error Convergence detection time setting. to the value within 1 to 10000.
1ADOH Convergence detection upper Lower limit value<the upper limit value was set | Reset CHO Convergence detection upper limit
limit value/lower limit value setting | to CHO Convergence detection upper limit value and CHO Convergence detection lower
inversion error value and CHO Convergence detection lower limit value such that lower limit value<upper
limit value. limit value.
1AFOH Offset/Gain setting write error During CHO Offset/Gain setting write or CHO Set 'CHO A/D conversion enable/disable
Offset/Gain setting initialization, 'CHO A/D setting' to conversion disable and write CHO
conversion enable/disable setting' was set to Offset /Gain setting or initialize CHO Offset/
conversion enable. Gain setting.
1D70H Offset/Gain computed value CHO Offset/Gain computed value became out Reset CHO Offset value and CHO Gain setting
range error of range. value.
3080H Analog ADP Hardware error Hardware error of analog ADP was detected. After resetting the CPU unit, carry out RUN. If
the same error is displayed again, there is a
possibility of hardware error of the analog ADP.
Consult the nearest Mitsubishi Electric
representative.
3081H Analog ADP Power failure The power is not supplied normally. Confirm if the power is supplied properly.
3082H Analog ADP Memory Error Read error or damaged EEPROM. After resetting the CPU unit, carry out RUN. If
the same error is displayed again, there is a
possibility of damaged EEPROM. Consult the
nearest Mitsubishi Electric representative.
3083H Analog ADP Memory Error There is some offset/gain data defect or setting | Reset the data by offset/gain settings.
defect in EEPROM.
3084H Analog ADP Communication error | Communication error occurred between the Confirm if ADP is connected properly to the

analog ADP and the PLC.

PLC. If not improved, consult the nearest
Mitsubishi Electric representative.

2.9

List of Alarm Code

The following table shows the list of the alarm codes stored.

O: This symbol indicates the number of the channel where an alarm has occurred. (1:

CH1 to 4: CH4)

Alarm code Alarm name Description and cause Action
0000H — There is no error. —
0800O0H Process alarm (upper limit) The process alarm (upper limit) has occurred in | When the CHO digital operation value returns
cHO. from the warning output range, the alarm code
0810H Process alarm (lower limit) The process alarm (lower limit) has occurred in automatically changes to "0: Normal".
cHO.
0820H Rate alarm (upper limit) The rate alarm (upper limit) has occurred in When the CHO digital operation value change
cHO. rate returns to the setting range, the alarm code
0830H Rate alarm (lower limit) The rate alarm (lower limit) has occurred in automatically changes to "0: Normal".
cHO.
09000H Over scale (upper limit) The over scale (upper limit) has occurred in When the alarm clear request is set to ON after
cHO. the analog input value returns to the setting
0910H Over scale (lower limit) The over scale (lower limit) has occurred in range, all over-scale detection flags become *0:
cHO Normal", and the alarm code stored in the "A/D
conversion latest alarm code" is cleared.
OAOOH Disconnection detection Disconnection is detected in the CHO. When the alarm clear request is set to ON after
the CHO is recovered from disconnection, all
CHO disconnection detection flags become "0:
Normal", and the alarm code stored in the "A/D
conversion latest alarm code" is cleared.
oBoOH Deviation detection Deviation is detected in the CHO. When the deviation between the CHO becomes

less than the deviation value for deviation
between CH detection, the deviation between
CH detection flag automatically becomes "0:
Normal".
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Alarm code

Alarm name

Description and cause

Action

ocoOH Offset/gain reading input range The saved offset/gain input range is different Change the currently set input range to the
mismatch from the currently set input range. input range selected when the offset/gain was

written, and then read the offset/gain.

OEOOH Range change alarm during The range was changed during offset/gain Wait until offset/gain writing or offset/gain
offset/gain writing or offset/gain writing or offset/gain initialization. initialization is finished, and then change the
initialization range.

OE10H Offset/gain initialization execution | Offset/gain initialization was executed during Wait until offset/gain writing is finished, and then
alarm offset/gain writing. initialize the offset/gain.

OE200H Offset/gain writing execution Offset/gain writing was executed during offset/ | Wait until offset/gain initialization is finished,
alarm gain initialization. and then write the offset/gain.

OE30OH Analog ADP memory access Offset/gain writing, offset/gain reading or offset/ | Reset the CPU module.
alarm gain initialization was executed while the analog

ADP memory error (Error code: 3082H) was
detected.
Or offset reading was executed while the analog
ADP memory error (Error code: 3083H) was
detected.
OFOOH Setting change alarm Special relays/registers for analog are changed | Change the setting of special relays/registers

while conversion is enabled.

while conversion is disabled.
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2.10 List of Special Relays

The special relays are shown below.

1st analog expansion adapter
The special relays list for the 1st FX5-4AD-ADP module is shown below.

Special relays Name Reference
CH1 CH2 CH3 CH4

SM6300 SM6340 SM6380 SM6420 A/D conversion completed flag Page 67
SM6301 SM6341 SM6381 SM6421 A/D conversion enable/disable setting Page 67
SM6302 SM6342 SM6382 SM6422 Over scale upper limit detection flag Page 67
SM6303 SM6343 SM6383 SM6423 Over scale lower limit detection flag Page 68
SM6304 SM6344 SM6384 SM6424 Over scale detection enable/disable setting Page 68
SM6305 SM6345 SM6385 SM6425 Maximum value/minimum value reset completed flag Page 68
SM6306 SM6346 SM6386 SM6426 Maximum value reset request Page 69
SM6307 SM6347 SM6387 SM6427 Minimum value reset request Page 69
SM6308 SM6348 SM6388 SM6428 Scaling enable/disable setting Page 69
SM6309 SM6349 SM6389 SM6429 Digital clipping enable/disable setting Page 70
SM6311 SM6351 SM6391 SM6431 Warning output flag (process alarm upper limit) Page 70
SM6312 SM6352 SM6392 SM6432 Warning output flag (process alarm lower limit) Page 70
SM6313 SM6353 SM6393 SM6433 Warning output setting (process alarm) Page 71
SM6315 SM6355 SM6395 SM6435 Warning output flag (rate alarm upper) Page 71
SM6316 SM6356 SM6396 SM6436 Warning output flag (rate alarm lower) Page 71
SM6317 SM6357 SM6397 SM6437 Warning output setting (rate alarm) Page 72
SM6318 SM6358 SM6398 SM6438 Disconnection detection flag Page 72
SM6319 SM6359 SM6399 SM6439 Disconnection detection enable/disable setting Page 72
SM6320 SM6360 SM6400 SM6440 Disconnection recovery detection enable/disable setting Page 73
SM6321 SM6361 SM6401 SM6441 Convergence detection flag Page 73
SM6322 SM6362 SM6402 SM6442 Convergence detection enable/disable setting Page 73
SM6325 SM6365 SM6405 SM6445 Deviation detection flag between channel Page 74
SM6326 SM6366 SM6406 SM6446 Deviation detection trigger between channel Page 74
SM6332 SM6372 SM6412 SM6452 Offset/gain reading Page 74
SM6333 SM6373 SM6413 SM6453 Offset/gain writing Page 75
SM6334 SM6374 SM6414 SM6454 Offset/gain initialization Page 75
SM6337 SM6377 SM6417 SM6457 A/D conversion alarm clear request Page 75
SM6338 SM6378 SM6418 SM6458 A/D conversion alarm flag Page 76
SM6339 SM6379 SM6419 SM6459 A/D conversion error flag Page 76
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2nd analog expansion adapter

The special relays list for the 2nd FX5-4AD-ADP module is shown below.

Special relays Name Reference
CH1 CH2 CH3 CH4

SM6660 SM6700 SM6740 SM6780 A/D conversion completed flag Page 67
SM6661 SM6701 SM6741 SM6781 A/D conversion enable/disable setting Page 67
SM6662 SM6702 SM6742 SM6782 Over scale upper limit detection flag Page 67
SM6663 SM6703 SM6743 SM6783 Over scale lower limit detection flag Page 68
SM6664 SM6704 SM6744 SM6784 Over scale detection enable/disable setting Page 68
SM6665 SM6705 SM6745 SM6785 Maximum value/minimum value reset completed flag Page 68
SM6666 SM6706 SM6746 SM6786 Maximum value reset request Page 69
SM6667 SM6707 SM6747 SM6787 Minimum value reset request Page 69
SM6668 SM6708 SM6748 SM6788 Scaling enable/disable setting Page 69
SM6669 SM6709 SM6749 SM6789 Digital clipping enable/disable setting Page 70
SM6671 SM6711 SM6751 SM6791 Warning output flag (process alarm upper limit) Page 70
SM6672 SM6712 SM6752 SM6792 Warning output flag (process alarm lower limit) Page 70
SM6673 SM6713 SM6753 SM6793 Warning output setting (process alarm) Page 71
SM6675 SM6715 SM6755 SM6795 Warning output flag (rate alarm upper) Page 71
SM6676 SM6716 SM6756 SM6796 Warning output flag (rate alarm lower) Page 71
SM6677 SM6717 SM6757 SM6797 Warning output setting (rate alarm) Page 72
SM6678 SM6718 SM6758 SM6798 Disconnection detection flag Page 72
SM6679 SM6719 SM6759 SM6799 Disconnection detection enable/disable setting Page 72
SM6680 SM6720 SM6760 SM6800 Disconnection recovery detection enable/disable setting Page 73
SM6681 SM6721 SM6761 SM6801 Convergence detection flag Page 73
SM6682 SM6722 SM6762 SM6802 Convergence detection enable/disable setting Page 73
SM6685 SM6725 SM6765 SM6805 Deviation detection flag between channel Page 74
SM6686 SM6726 SM6766 SM6806 Deviation detection trigger between channel Page 74
SM6692 SM6732 SM6772 SM6812 Offset/gain reading Page 74
SM6693 SM6733 SM6773 SM6813 Offset/gain writing Page 75
SM6694 SM6734 SM6774 SM6814 Offset/gain initialization Page 75
SM6697 SM6737 SM6777 SM6817 A/D conversion alarm clear request Page 75
SM6698 SM6738 SM6778 SM6818 A/D conversion alarm flag Page 76
SM6699 SM6739 SM6779 SM6819 A/D conversion error flag Page 76
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3rd analog expansion adapter
The special relays list for the 3rd FX5-4AD-ADP module is shown below.

Special relays Name Reference
CH1 CH2 CH3 CH4

SM7020 SM7060 SM7100 SM7140 A/D conversion completed flag Page 67
SM7021 SM7061 SM7101 SM7141 A/D conversion enable/disable setting Page 67
SM7022 SM7062 SM7102 SM7142 Over scale upper limit detection flag Page 67
SM7023 SM7063 SM7103 SM7143 Over scale lower limit detection flag Page 68
SM7024 SM7064 SM7104 SM7144 Over scale detection enable/disable setting Page 68
SM7025 SM7065 SM7105 SM7145 Maximum value/minimum value reset completed flag Page 68
SM7026 SM7066 SM7106 SM7146 Maximum value reset request Page 69
SM7027 SM7067 SM7107 SM7147 Minimum value reset request Page 69
SM7028 SM7068 SM7108 SM7148 Scaling enable/disable setting Page 69
SM7029 SM7069 SM7109 SM7149 Digital clipping enable/disable setting Page 70
SM7031 SM7071 SM7111 SM7151 Warning output flag (process alarm upper limit) Page 70
SM7032 SM7072 SM7112 SM7152 Warning output flag (process alarm lower limit) Page 70
SM7033 SM7073 SM7113 SM7153 Warning output setting (process alarm) Page 71
SM7035 SM7075 SM7115 SM7155 Warning output flag (rate alarm upper) Page 71
SM7036 SM7076 SM7116 SM7156 Warning output flag (rate alarm lower) Page 71
SM7037 SM7077 SM7117 SM7157 Warning output setting (rate alarm) Page 72
SM7038 SM7078 SM7118 SM7158 Disconnection detection flag Page 72
SM7039 SM7079 SM7119 SM7159 Disconnection detection enable/disable setting Page 72
SM7040 SM7080 SM7120 SM7160 Disconnection recovery detection enable/disable setting Page 73
SM7041 SM7081 SM7121 SM7161 Convergence detection flag Page 73
SM7042 SM7082 SM7122 SM7162 Convergence detection enable/disable setting Page 73
SM7045 SM7085 SM7125 SM7165 Deviation detection flag between channel Page 74
SM7046 SM7086 SM7126 SM7166 Deviation detection trigger between channel Page 74
SM7052 SM7092 SM7132 SM7172 Offset/gain reading Page 74
SM7053 SM7093 SM7133 SM7173 Offset/gain writing Page 75
SM7054 SM7094 SM7134 SM7174 Offset/gain initialization Page 75
SM7057 SM7097 SM7137 SM7177 A/D conversion alarm clear request Page 75
SM7058 SM7098 SM7138 SM7178 A/D conversion alarm flag Page 76
SM7059 SM7099 SM7139 SM7179 A/D conversion error flag Page 76
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4th analog expansion adapter

The special relays list for the 4th FX5-4AD-ADP module is shown below.

Special relays Name Reference
CH1 CH2 CH3 CH4

SM7380 SM7420 SM7460 SM7500 A/D conversion completed flag Page 67
SM7381 SM7421 SM7461 SM7501 A/D conversion enable/disable setting Page 67
SM7382 SM7422 SM7462 SM7502 Over scale upper limit detection flag Page 67
SM7383 SM7423 SM7463 SM7503 Over scale lower limit detection flag Page 68
SM7384 SM7424 SM7464 SM7504 Over scale detection enable/disable setting Page 68
SM7385 SM7425 SM7465 SM7505 Maximum value/minimum value reset completed flag Page 68
SM7386 SM7426 SM7466 SM7506 Maximum value reset request Page 69
SM7387 SM7427 SM7467 SM7507 Minimum value reset request Page 69
SM7388 SM7428 SM7468 SM7508 Scaling enable/disable setting Page 69
SM7389 SM7429 SM7469 SM7509 Digital clipping enable/disable setting Page 70
SM7391 SM7431 SM7471 SM7511 Warning output flag (process alarm upper limit) Page 70
SM7392 SM7432 SM7472 SM7512 Warning output flag (process alarm lower limit) Page 70
SM7393 SM7433 SM7473 SM7513 Warning output setting (process alarm) Page 71
SM7395 SM7435 SM7475 SM7515 Warning output flag (rate alarm upper) Page 71
SM7396 SM7436 SM7476 SM7516 Warning output flag (rate alarm lower) Page 71
SM7397 SM7437 SM7477 SM7517 Warning output setting (rate alarm) Page 72
SM7398 SM7438 SM7478 SM7518 Disconnection detection flag Page 72
SM7399 SM7439 SM7479 SM7519 Disconnection detection enable/disable setting Page 72
SM7400 SM7440 SM7480 SM7520 Disconnection recovery detection enable/disable setting Page 73
SM7401 SM7441 SM7481 SM7521 Convergence detection flag Page 73
SM7402 SM7442 SM7482 SM7522 Convergence detection enable/disable setting Page 73
SM7405 SM7445 SM7485 SM7525 Deviation detection flag between channel Page 74
SM7406 SM7446 SM7486 SM7526 Deviation detection trigger between channel Page 74
SM7412 SM7452 SM7492 SM7532 Offset/gain reading Page 74
SM7413 SM7453 SM7493 SM7533 Offset/gain writing Page 75
SM7414 SM7454 SM7494 SM7534 Offset/gain initialization Page 75
SM7417 SM7457 SM7497 SM7537 A/D conversion alarm clear request Page 75
SM7418 SM7458 SM7498 SM7538 A/D conversion alarm flag Page 76
SM7419 SM7459 SM7499 SM7539 A/D conversion error flag Page 76
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2.11 Detail of Special Relays

This section explains the details of special relays.
R: Read only, R/W: Read/Write

A/D conversion completed flag

This flag monitors the A/D conversion status.

Monitor value Display description Default value R/IW
0: OFF It turns OFF during the disable of an A/D conversion, and an A/D conversion. 0: OFF R
1: ON In the state of A/D conversion enable, if an A/D conversion is completed, it turns ON.
Point . _
The "A/D conversion completion flag" turns OFF when an error occurs.
Name Connection part | Special relay
CH1 CH2 CH3 CH4
A/D conversion completed flag 1st adapter SM6300 SM6340 SM6380 SM6420
2nd adapter SM6660 SM6700 SM6740 SM6780
3rd adapter SM7020 SM7060 SM7100 SM7140
4th adapter SM7380 SM7420 SM7460 SM7500
A/D conversion enable/disable setting
Set whether to enable or disable A/D conversion.
Setting value Setting description Default value R/W
0: OFF A/D conversion enable 1: ON R/W
1: ON A/D conversion disable
For details A/D conversion enable/disable setting function, refer to the following.
[=5~ Page 26 A/D Conversion Enable/Disable Setting Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
A/D conversion enable/disable 1st adapter SM6301 SM6341 SM6381 SM6421
setting 2nd adapter SM6661 SM6701 SM6741 SM6781
3rd adapter SM7021 SM7061 SM7101 SM7141
4th adapter SM7381 SM7421 SM7461 SM7501

Over scale upper limit detection flag

This flag monitors the over-scale upper limit detection status in the over-scale detection function.

Monitor value Display description Default value R/IW
0: OFF Normal 0: OFF R
1: ON Over scale upper limit detection
For details over scale detection function, refer to the following.
(=5~ Page 28 Over Scale Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Over scale upper limit detection 1st adapter SM6302 SM6342 SM6382 SM6422
flag 2nd adapter SM6662 SM6702 SM6742 SM6782
3rd adapter SM7022 SM7062 SM7102 SM7142
4th adapter SM7382 SM7422 SM7462 SM7502
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Over scale lower limit detection flag

This flag monitors the over-scale lower limit detection status in the over-scale detection function.

Monitor value Display description Default value R/IW
0: OFF Normal 0: OFF R
1: ON Over scale lower limit detection
For details over scale detection function, refer to the following.
(=5~ Page 28 Over Scale Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Over scale lower limit detection 1st adapter SM6303 SM6343 SM6383 SM6423
flag 2nd adapter SM6663 SM6703 SM6743 SM6783
3rd adapter SM7023 SM7063 SM7103 SM7143
4th adapter SM7383 SM7423 SM7463 SM7503
Over scale detection enable/disable setting
Set whether to enable or disable over scale detection.
Setting value Setting description Default value R/W
0: OFF Over scale detection enable 1: ON R/W
1: ON Over scale detection disable
For details over scale detection function, refer to the following.
[~ Page 28 Over Scale Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Over scale detection enable/ 1st adapter SM6304 SM6344 SM6384 SM6424
disable setting 2nd adapter SMe664 SM6704 SM6744 SM6784
3rd adapter SM7024 SM7064 SM7104 SM7144
4th adapter SM7384 SM7424 SM7464 SM7504

Maximum value/minimum value reset completed flag

This flag monitors the "maximum value/minimum value" reset status.

When the "maximum value reset request” or "minimum value reset request” is set from OFF to ON and then the value stored

in the "maximum value" or "minimum value" is reset, the "maximum value/minimum value reset completion flag" turns ON.

Monitor value Display description Default value R/IW
0: OFF Reset is not completed 0: OFF R
1: ON Reset is completed
Maximum value ><
Minimum value ! ><
. ON 7 \
Maximum value reset request \ ) R :
OFF . ol N :
. ON \ HE
Minimum value reset request OFF : r (B \

Maximum value/minimum value oN o ' ' )
reset completed flag OFF
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Name Connection part | Special relay
CH1 CH2 CH3 CH4
Maximum value/minimum value 1st adapter SM6305 SM6345 SM6385 SM6425
reset completed flag 2nd adapter SM6665 SM6705 SM6745 SM6785
3rd adapter SM7025 SM7065 SM7105 SM7145
4th adapter SM7385 SM7425 SM7465 SM7505

Maximum value reset request

When the "maximum value reset request” is set from OFF to ON, the maximum value is updated to the "digital operation

value".
Setting value Setting description Default value R/W
0: OFF No maximum value reset request 0: OFF R/W
1: ON Maximum value reset request
For the timing of turning the signal on and off, refer to the following.
[~ Page 68 Maximum value/minimum value reset completed flag
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Maximum value reset request 1st adapter SM6306 SM6346 SM6386 SM6426
2nd adapter SM6666 SM6706 SM6746 SM6786
3rd adapter SM7026 SM7066 SM7106 SM7146
4th adapter SM7386 SM7426 SM7466 SM7506

Minimum value reset request

When the "minimum value reset request” is set from OFF to ON, the minimum value is updated to the "digital operation value".

Setting value Setting description Default value R/W
0: OFF No minimum value reset request 0: OFF R/W
1: ON Maximum value reset request
For the timing of turning the signal on and off, refer to the following.
[~ Page 68 Maximum value/minimum value reset completed flag
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Minimum value reset request 1st adapter SM6307 SM6347 SM6387 SM6427
2nd adapter SM6667 SM6707 SM6747 SM6787
3rd adapter SM7027 SM7067 SM7107 SM7147
4th adapter SM7387 SM7427 SM7467 SM7507
Scaling enable/disable setting
Set whether to enable or disable the scaling function.
Setting value Setting description Default value R/W
0: OFF Scaling function enable 1: ON R/W
1: ON Scaling function disable
For details scaling function, refer to the following.
[=5~ Page 30 Scaling Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Scaling enable/disable setting 1st adapter SM6308 SM6348 SM6388 SM6428
2nd adapter SM6668 SM6708 SM6748 SM6788
3rd adapter SM7028 SM7068 SM7108 SM7148
4th adapter SM7388 SM7428 SM7468 SM7508
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Digital clipping enable/disable setting

Set whether to enable or disable the digital clipping function.

Setting value Setting description Default value R/W
0: OFF Digital clipping function enable 1: ON R/W
1: ON Digital clipping function disable
For details digital clipping, refer to the following.
(= Page 34 Digital Clipping Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Digital clipping enable/disable 1st adapter SM6309 SM6349 SM6389 SM6429
setting 2nd adapter SM6669 SM6709 SM6749 SM6789
3rd adapter SM7029 SM7069 SM7109 SM7149
4th adapter SM7389 SM7429 SM7469 SM7509
Warning output flag (process alarm upper limit)
This flag monitors the upper limit value warning in the process alarm.
Monitor value Display description Default value R/W
0: OFF Normal 0: OFF R
1: ON Process alarm upper limit detection
For details warning output function, refer to the following.
[~ Page 36 Process alarm
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Warning output flag (process 1st adapter SM6311 SM6351 SM6391 SM6431
alarm upper limit) 2nd adapter SM6671 SM6711 SM6751 SM6791
3rd adapter SM7031 SM7071 SM7111 SM7151
4th adapter SM7391 SM7431 SM7471 SM7511
Warning output flag (process alarm lower limit)
This flag monitors the lower limit value warning in the process alarm.
Monitor value Display description Default value R/IW
0: OFF Normal 0: OFF R
1: ON Process alarm lower limit detection

For details warning output function, refer to the following.

(=5~ Page 36 Process alarm

Name Connection part | Special relay
CH1 CH2 CH3 CH4
Warning output flag (process 1st adapter SM6312 SM6352 SM6392 SM6432
alarm lower limit) 2nd adapter SM6672 SM6712 SM6752 SM6792
3rd adapter SM7032 SM7072 SM7112 SM7152
4th adapter SM7392 SM7432 SM7472 SM7512
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Warning output setting (process alarm)

Set whether to enable or disable the warning output of process alarm.

Setting value Setting description Default value R/W
0: OFF Warning output of process alarm enable 1: ON R/W
1: ON Warning output of process alarm disable
For details warning output function, refer to the following.
[=5~ Page 36 Process alarm
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Warning output setting (process 1st adapter SM6313 SM6353 SM6393 SM6433
alarm) 2nd adapter SM6673 SM6713 SM6753 SM6793
3rd adapter SM7033 SM7073 SM7113 SM7153
4th adapter SM7393 SM7433 SM7473 SM7513
Warning output flag (rate alarm upper)
This flag monitors the upper limit value warning in the rate alarm.
Monitor value Display description Default value R/IW
0: OFF Normal 0: OFF R
1: ON Rate alarm upper limit detection
For details warning output function, refer to the following.
(=5~ Page 38 Rate alarm
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Warning output flag (rate alarm 1st adapter SM6315 SM6355 SM6395 SM6435
upper) 2nd adapter SM6675 SM6715 SM6755 SM6795
3rd adapter SM7035 SM7075 SM7115 SM7155
4th adapter SM7395 SM7435 SM7475 SM7515
Warning output flag (rate alarm lower)
This flag monitors the lower limit value warning in the rate alarm.
Monitor value Display description Default value R/W
0: OFF Normal 0: OFF R
1: ON Rate alarm lower limit detection
For details warning output function, refer to the following.
[~ Page 38 Rate alarm
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Warning output flag (rate alarm 1st adapter SM6316 SM6356 SM6396 SM6436
lower) 2nd adapter SM6676 SM6716 SM6756 SM6796
3rd adapter SM7036 SM7076 SM7116 SM7156
4th adapter SM7396 SM7436 SM7476 SM7516
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Warning output setting (rate alarm)

Set whether to enable or disable the warning output of rate alarm.

Setting value Setting description Default value R/W
0: OFF Warning output of rate alarm enable 1: ON R/W
1: ON Warning output of rate alarm disable
For details warning output function, refer to the following.
[=5~ Page 38 Rate alarm
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Warning output setting (rate 1st adapter SM6317 SM6357 SM6397 SM6437
alarm) 2nd adapter SM6677 SM6717 SM6757 SM6797
3rd adapter SM7037 SM7077 SM7117 SM7157
4th adapter SM7397 SM7437 SM7477 SM7517
Disconnection detection flag
This flag monitors the disconnection detection.
Monitor value Display description Default value R/IW
0: OFF Normal 0: OFF R
1: ON Disconnection detection
For details disconnection detection function, refer to the following.
(=5~ Page 41 Disconnection Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Disconnection detection flag 1st adapter SM6318 SM6358 SM6398 SM6438
2nd adapter SM6678 SM6718 SM6758 SM6798
3rd adapter SM7038 SM7078 SM7118 SM7158
4th adapter SM7398 SM7438 SM7478 SM7518
Disconnection detection enable/disable setting
Set whether to enable or disable the disconnection detection function.
Setting value Setting description Default value R/W
0: OFF Disconnection detection enable 1: ON R/W
1: ON Disconnection detection disable
For details disconnection detection function, refer to the following.
[~ Page 41 Disconnection Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Disconnection detection enable/ 1st adapter SM6319 SM6359 SM6399 SM6439
disable setting 2nd adapter SM6679 SM6719 SM6759 SM6799
3rd adapter SM7039 SM7079 SM7119 SM7159
4th adapter SM7399 SM7439 SM7479 SM7519

2 FX5-4AD-ADP
72

2.11 Detail of Special Relays



Disconnection recovery detection enable/disable setting

Set whether to enable or disable the disconnection detection recovery.

Setting value Setting description Default value R/W
0: OFF Disconnection recovery detection enable 1: ON R/W
1: ON Disconnection recovery detection disable
For details disconnection detection function, refer to the following.
[=5~ Page 41 Disconnection Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Disconnection recovery detection | 1st adapter SM6320 SM6360 SM6400 SM6440
enable/disable setting 2nd adapter SM6680 SM6720 SM6760 SM6800
3rd adapter SM7040 SM7080 SM7120 SM7160
4th adapter SM7400 SM7440 SM7480 SM7520
Convergence detection flag
This flag monitors the convergence detection.
Monitor value Display description Default value R/IW
0: OFF Normal 0: OFF R
1: ON Convergence detection
For details convergence detection function, refer to the following.
(=5~ Page 43 Convergence Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Convergence detection flag 1st adapter SM6321 SM6361 SM6401 SM6441
2nd adapter SM6681 SM6721 SM6761 SM6801
3rd adapter SM7041 SM7081 SM7121 SM7161
4th adapter SM7401 SM7441 SM7481 SM7521
Convergence detection enable/disable setting
Set whether to enable or disable the convergence detection.
Setting value Setting description Default value R/W
0: OFF Convergence detection enable 1: ON R/W
1: ON Convergence detection disable
For details convergence detection function, refer to the following.
[~ Page 43 Convergence Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Convergence detection enable/ 1st adapter SM6322 SM6362 SM6402 SM6442
disable setting 2nd adapter SM6682 SM6722 SM6762 SM6802
3rd adapter SM7042 SM7082 SM7122 SM7162
4th adapter SM7402 SM7442 SM7482 SM7522
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Deviation detection flag between channel

This flag monitors the deviation detection flag between channel.

Monitor value Display description Default value R/IW
0: OFF Normal 0: OFF R
1: ON Deviation detection
For details deviation detection between channel function, refer to the following.
[=5~ Page 45 Deviation Detection Between Channel Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Deviation detection flag between 1st adapter SM6325 SM6365 SM6405 SM6445
channel 2nd adapter SM6685 SM6725 SM6765 SM6805
3rd adapter SM7045 SM7085 SM7125 SM7165
4th adapter SM7405 SM7445 SM7485 SM7525
Deviation detection trigger between channel
Set whether to enable or disable the deviation detection flag between channel.
Setting value Setting description Default value R/W
0: OFF Deviation detection enable 1: ON R/W
1: ON Deviation detection disable
For details deviation detection between channel function, refer to the following.
(=5~ Page 45 Deviation Detection Between Channel Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Deviation detection trigger 1st adapter SM6326 SM6366 SM6406 SM6446
between channel 2nd adapter SM6686 SM6726 SM6766 SM6806
3rd adapter SM7046 SM7086 SM7126 SM7166
4th adapter SM7406 SM7446 SM7486 SM7526
Offset/gain reading
An offset/gain setting value is read.
Setting value Setting description Default value R/W
0: OFF Offset/gain reading is not performed. 0: OFF R/W
1: ON Offset/gain reading is performed.
For details offset/gain setting, refer to the following.
[~ Page 46 Offset/gain Setting Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Offset/gain reading 1st adapter SM6332 SM6372 SM6412 SM6452
2nd adapter SM6692 SM6732 SM6772 SM6812
3rd adapter SM7052 SM7092 SM7132 SM7172
4th adapter SM7412 SM7452 SM7492 SM7532
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Offset/gain writing

An offset/gain setting value is written in.

0: OFF Offset/gain writing is not performed. 0: OFF R/W

1: ON Offset/gain writing is performed.

For details offset/gain setting, refer to the following.
[~ Page 46 Offset/gain Setting Function

Offset/gain writing 1st adapter SM6333 SM6373 SM6413 SM6453
2nd adapter SM6693 SM6733 SM6773 SM6813
3rd adapter SM7053 SM7093 SM7133 SM7173
4th adapter SM7413 SM7453 SM7493 SM7533

Offset/gain initialization

An offset/gain setting value is initialized.

0: OFF Offset/gain initialization is not performed. 0: OFF R/W

1: ON Offset/gain initialization is performed.

For details offset/gain initialization, refer to the following.
[~ Page 50 Offset/gain Initialization Function

Offset/gain initialization 1st adapter SM6334 SM6374 SM6414 SM6454
2nd adapter SM6694 SM6734 SM6774 SM6814
3rd adapter SM7054 SM7094 SM7134 SM7174
4th adapter SM7414 SM7454 SM7494 SM7534

A/D conversion alarm clear request

An A/D conversion alarm clear request is performed.

0: OFF With no A/D conversion alarm clear request. 0: OFF R/W

1: ON Those with an A/D conversion alarm clear request.

For details A/D conversion alarm clear request, refer to the following.
[~ Page 51 Alarm clear request

A/D conversion alarm clear 1st adapter SM6337 SM6377 SM6417 SM6457
request 2nd adapter SM6697 SM6737 SM6777 SM6817
3rd adapter SM7057 SM7097 SM7137 SM7177
4th adapter SM7417 SM7457 SM7497 SM7537
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A/D conversion alarm flag

"A/D conversion alarm flag" turns on when an alarm occurs.

Monitor value Display description Default value
0: OFF Normal 0: OFF
1: ON A/D conversion alarm occur

To turn OFF the "A/D conversion alarm flag" and clear the "A/D conversion latest alarm code", set the "A/D conversion alarm

clear request" from OFF to ON.

A/D conversion
latest alarm code

Alarm occur

A/D conversion ON | 'Iw

alarm flag OFF

A/D conversion ON

alarm clear request OFF

Name Connection part | Special relay

CH1 CH2 CH3 CH4

A/D conversion alarm flag 1st adapter SM6338 SM6378 SM6418 SM6458
2nd adapter SM6698 SM6738 SM6778 SM6818
3rd adapter SM7058 SM7098 SM7138 SM7178
4th adapter SM7418 SM7458 SM7498 SM7538

A/D conversion error flag

"A/D conversion error flag" turns on when an error occurs.

Monitor value Display description Default value
0: OFF Normal 0: OFF
1: ON A/D conversion error occur

To turn OFF the "A/D conversion error flag" and clear the "A/D conversion latest error code", set the "error clear request"

(SM50) of the CPU module from OFF to ON.

A/D conversion
latest error code

A/D conversion
error flag

Error occur

ON N

OFF

Error clear request (SM50) ON
OFF

Name Connection part | Special relay
CH1 CH2 CH3 CH4
A/D conversion error flag 1st adapter SM6339 SM6379 SM6419 SM6459
2nd adapter SM6699 SM6739 SM6779 SM6819
3rd adapter SM7059 SM7099 SM7139 SM7179
4th adapter SM7419 SM7459 SM7499 SM7539
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2.12 List of Special Registers

The special registers are shown below.

1st analog expansion adapter
The special registers list for the 1st FX5-4AD-ADP module is shown below.

Special registers Name Reference
CH1 CH2 CH3 CH4

SD6300 SD6340 SD6380 SD6420 Digital output value Page 81
SD6301 SD6341 SD6381 SD6421 Digital operation value Page 81
SD6302 SD6342 SD6382 SD6422 Analog input value monitor Page 81
SD6303 SD6343 SD6383 SD6423 Average processing specify Page 82
SD6304 SD6344 SD6384 SD6424 Time Average/Count Average/Moving Average setting Page 82
SD6305 SD6345 SD6385 SD6425 Input range setting Page 83
SD6306 SD6346 SD6386 SD6426 Maximum value Page 83
SD6307 SD6347 SD6387 SD6427 Minimum value Page 83
SD6308 SD6348 SD6388 SD6428 Scaling upper limit value Page 84
SD6309 SD6349 SD6389 SD6429 Scaling lower limit value Page 84
SD6310 SD6350 SD6390 SD6430 Conversion value shift amount Page 84
SD6311 SD6351 SD6391 SD6431 Process alarm upper upper limit value Page 85
SD6312 SD6352 SD6392 SD6432 Process alarm upper lower limit value Page 85
SD6313 SD6353 SD6393 SD6433 Process alarm lower upper limit value Page 86
SD6314 SD6354 SD6394 SD6434 Process alarm lower lower limit value Page 86
SD6315 SD6355 SD6395 SD6435 Rate alarm upper limit value Page 87
SD6316 SD6356 SD6396 SD6436 Rate alarm lower limit value Page 87
SD6317 SD6357 SD6397 SD6437 Rate alarm warning detection period setting Page 88
SD6322 SD6362 SD6402 SD6442 Convergence detection upper limit value Page 88
SD6323 SD6363 SD6403 SD6443 Convergence detection lower limit value Page 89
SD6324 SD6364 SD6404 SD6444 Detection time setting for convergence detection Page 89
SD6325 SD6365 SD6405 SD6445 Deviation detection CH1 Page 90
SD6326 SD6366 SD6406 SD6446 Deviation detection CH2 Page 90
SD6327 SD6367 SD6407 SD6447 Deviation value for deviation detection between channel Page 90
SD6328 SD6368 SD6408 SD6448 CH setting 1 for deviation detection between channel Page 91
SD6329 SD6369 SD6409 SD6449 CH setting 2 for deviation detection between channel Page 91
SD6332 SD6372 SD6412 SD6452 Offset setting value Page 92
SD6333 SD6373 SD6413 SD6453 Gain setting value Page 92
SD6334 SD6374 SD6414 SD6454 Offset/gain writing enable code Page 92
SD6338 SD6378 SD6418 SD6458 A/D conversion latest alarm code Page 93
SD6339 SD6379 SD6419 SD6459 A/D conversion latest error code Page 93
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2nd analog expansion adapter

The special registers list for the 2nd FX5-4AD-ADP module is shown below.

Special registers Name Reference
CH1 CH2 CH3 CH4

SD6660 SD6700 SD6740 SD6780 Digital output value Page 81
SD6661 SD6701 SD6741 SD6781 Digital operation value Page 81
SD6662 SD6702 SD6742 SD6782 Analog input value monitor Page 81
SD6663 SD6703 SD6743 SD6783 Average processing specify Page 82
SD6664 SD6704 SD6744 SD6784 Time Average/Count Average/Moving Average setting Page 82
SD6665 SD6705 SD6745 SD6785 Input range setting Page 83
SD6666 SD6706 SD6746 SD6786 Maximum value Page 83
SD6667 SD6707 SD6747 SD6787 Minimum value Page 83
SD6668 SD6708 SD6748 SD6788 Scaling upper limit value Page 84
SD6669 SD6709 SD6749 SD6789 Scaling lower limit value Page 84
SD6670 SD6710 SD6750 SD6790 Conversion value shift amount Page 84
SD6671 SD6711 SD6751 SD6791 Process alarm upper upper limit value Page 85
SD6672 SD6712 SD6752 SD6792 Process alarm upper lower limit value Page 85
SD6673 SD6713 SD6753 SD6793 Process alarm lower upper limit value Page 86
SD6674 SD6714 SD6754 SD6794 Process alarm lower lower limit value Page 86
SD6675 SD6715 SD6755 SD6795 Rate alarm upper limit value Page 87
SD6676 SD6716 SD6756 SD6796 Rate alarm lower limit value Page 87
SD6677 SD6717 SD6757 SD6797 Rate alarm warning detection period setting Page 88
SD6682 SD6722 SD6762 SD6802 Convergence detection upper limit value Page 88
SD6683 SD6723 SD6763 SD6803 Convergence detection lower limit value Page 89
SD6684 SD6724 SD6764 SD6804 Detection time setting for convergence detection Page 89
SD6685 SD6725 SD6765 SD6805 Deviation detection CH1 Page 90
SD6686 SD6726 SD6766 SD6806 Deviation detection CH2 Page 90
SD6687 SD6727 SD6767 SD6807 Deviation value for deviation detection between channel Page 90
SD6688 SD6728 SD6768 SD6808 CH setting 1 for deviation detection between channel Page 91
SD6689 SD6729 SD6769 SD6809 CH setting 2 for deviation detection between channel Page 91
SD6692 SD6732 SD6772 SD6812 Offset setting value Page 92
SD6693 SD6733 SD6773 SD6813 Gain setting value Page 92
SD6694 SD6734 SD6774 SD6814 Offset/gain writing enable code Page 92
SD6698 SD6738 SD6778 SD6818 A/D conversion latest alarm code Page 93
SD6699 SD6739 SD6779 SD6819 A/D conversion latest error code Page 93
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3rd analog expansion adapter
The special registers list for the 3rd FX5-4AD-ADP module is shown below.

Special registers Name Reference
CH1 CH2 CH3 CH4

SD7020 SD7060 SD7100 SD7140 Digital output value Page 81
SD7021 SD7061 SD7101 SD7141 Digital operation value Page 81
SD7022 SD7062 SD7102 SD7142 Analog input value monitor Page 81
SD7023 SD7063 SD7103 SD7143 Average processing specify Page 82
SD7024 SD7064 SD7104 SD7144 Time Average/Count Average/Moving Average setting Page 82
SD7025 SD7065 SD7105 SD7145 Input range setting Page 83
SD7026 SD7066 SD7106 SD7146 Maximum value Page 83
SD7027 SD7067 SD7107 SD7147 Minimum value Page 83
SD7028 SD7068 SD7108 SD7148 Scaling upper limit value Page 84
SD7029 SD7069 SD7109 SD7149 Scaling lower limit value Page 84
SD7030 SD7070 SD7110 SD7150 Conversion value shift amount Page 84
SD7031 SD7071 SD7111 SD7151 Process alarm upper upper limit value Page 85
SD7032 SD7072 SD7112 SD7152 Process alarm upper lower limit value Page 85
SD7033 SD7073 SD7113 SD7153 Process alarm lower upper limit value Page 86
SD7034 SD7074 SD7114 SD7154 Process alarm lower lower limit value Page 86
SD7035 SD7075 SD7115 SD7155 Rate alarm upper limit value Page 87
SD7036 SD7076 SD7116 SD7156 Rate alarm lower limit value Page 87
SD7037 SD7077 SD7117 SD7157 Rate alarm warning detection period setting Page 88
SD7042 SD7082 SD7122 SD7162 Convergence detection upper limit value Page 88
SD7043 SD7083 SD7123 SD7163 Convergence detection lower limit value Page 89
SD7044 SD7084 SD7124 SD7164 Detection time setting for convergence detection Page 89
SD7045 SD7085 SD7125 SD7165 Deviation detection CH1 Page 90
SD7046 SD7086 SD7126 SD7166 Deviation detection CH2 Page 90
SD7047 SD7087 SD7127 SD7167 Deviation value for deviation detection between channel Page 90
SD7048 SD7088 SD7128 SD7168 CH setting 1 for deviation detection between channel Page 91
SD7049 SD7089 SD7129 SD7169 CH setting 2 for deviation detection between channel Page 91
SD7052 SD7092 SD7132 SD7172 Offset setting value Page 92
SD7053 SD7093 SD7133 SD7173 Gain setting value Page 92
SD7054 SD7094 SD7134 SD7174 Offset/gain writing enable code Page 92
SD7058 SD7098 SD7138 SD7178 A/D conversion latest alarm code Page 93
SD7059 SD7099 SD7139 SD7179 A/D conversion latest error code Page 93
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4th analog expansion adapter

The special registers list for the 4th FX5-4AD-ADP module is shown below.

Special registers Name Reference
CH1 CH2 CH3 CH4

SD7380 SD7420 SD7460 SD7500 Digital output value Page 81
SD7381 SD7421 SD7461 SD7501 Digital operation value Page 81
SD7382 SD7422 SD7462 SD7502 Analog input value monitor Page 81
SD7383 SD7423 SD7463 SD7503 Average processing specify Page 82
SD7384 SD7424 SD7464 SD7504 Time Average/Count Average/Moving Average setting Page 82
SD7385 SD7425 SD7465 SD7505 Input range setting Page 83
SD7386 SD7426 SD7466 SD7506 Maximum value Page 83
SD7387 SD7427 SD7467 SD7507 Minimum value Page 83
SD7388 SD7428 SD7468 SD7508 Scaling upper limit value Page 84
SD7389 SD7429 SD7469 SD7509 Scaling lower limit value Page 84
SD7390 SD7430 SD7470 SD7510 Conversion value shift amount Page 84
SD7391 SD7431 SD7471 SD7511 Process alarm upper upper limit value Page 85
SD7392 SD7432 SD7472 SD7512 Process alarm upper lower limit value Page 85
SD7393 SD7433 SD7473 SD7513 Process alarm lower upper limit value Page 86
SD7394 SD7434 SD7474 SD7514 Process alarm lower lower limit value Page 86
SD7395 SD7435 SD7475 SD7515 Rate alarm upper limit value Page 87
SD7396 SD7436 SD7476 SD7516 Rate alarm lower limit value Page 87
SD7397 SD7437 SD7477 SD7517 Rate alarm warning detection period setting Page 88
SD7402 SD7442 SD7482 SD7522 Convergence detection upper limit value Page 88
SD7403 SD7443 SD7483 SD7523 Convergence detection lower limit value Page 89
SD7404 SD7444 SD7484 SD7524 Detection time setting for convergence detection Page 89
SD7405 SD7445 SD7485 SD7525 Deviation detection CH1 Page 90
SD7406 SD7446 SD7486 SD7526 Deviation detection CH2 Page 90
SD7407 SD7447 SD7487 SD7527 Deviation value for deviation detection between channel Page 90
SD7408 SD7448 SD7488 SD7528 CH setting 1 for deviation detection between channel Page 91
SD7409 SD7449 SD7489 SD7529 CH setting 2 for deviation detection between channel Page 91
SD7412 SD7452 SD7492 SD7532 Offset setting value Page 92
SD7413 SD7453 SD7493 SD7533 Gain setting value Page 92
SD7414 SD7454 SD7494 SD7534 Offset/gain writing enable code Page 92
SD7418 SD7458 SD7498 SD7538 A/D conversion latest alarm code Page 93
SD7419 SD7459 SD7499 SD7539 A/D conversion latest error code Page 93
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2.13 Detail of Special Registers

This section explains the details of special registers.
R: Read only, R/W: Read/Write

Digital output value

The A/D-converted digital output value is stored.

Range Default value R/W
-8192 to +16383 0 R
Point/©

The value is updated in every averaging processing cycle when the averaging processing is executed, or in
every sampling cycle when the averaging processing is not executed.

Name Connection part | Special register
CH1 CH2 CH3 CH4
Digital output value 1st adapter SD6300 SD6340 SD6380 SD6420
2nd adapter SD6660 SD6700 SD6740 SD6780
3rd adapter SD7020 SD7060 SD7100 SD7140
4th adapter SD7380 SD7420 SD7460 SD7500

Digital operation value

The digital operation value obtained by the scaling function, shift function and digital clipping function is stored.

Range Default value R/W
-32768 to +32767 0 R
Point/@

The value equivalent to the digital output value is stored when the scaling function, shift function and digital
clipping function are not executed.

Name Connection part | Special register
CH1 CH2 CH3 CH4
Digital operation value 1st adapter SD6301 SD6341 SD6381 SD6421
2nd adapter SD6661 SD6701 SD6741 SD6781
3rd adapter SD7021 SD7061 SD7101 SD7141
4th adapter SD7381 SD7421 SD7461 SD7501

Analog input value monitor

The input analog value is stored.

Range Default value R/W
-20480 to +20479 0 R
Pointp
The unit of the analog value is "mV" when the voltage is input, or "uA" when the current is input.
Name Connection part | Special register
CH1 CH2 CH3 CH4

Analog input value monitor 1st adapter SD6302 SD6342 SD6382 SD6422

2nd adapter SD6662 SD6702 SD6742 SD6782

3rd adapter SD7022 SD7062 SD7102 SD7142

4th adapter SD7382 SD7422 SD7462 SD7502
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Average processing specify

Set which one between the sampling processing and the averaging processing is to be selected.

The averaging processing is classified into "time average",

count average" and "moving average".

Setting value Description Default value R/W
0 Sampling processing 0 R/W
1 Time average
2 Count average
3 Moving average
Pointp
The averaging process specification setting range error (Error code: 1AOOH) occurs when any value other
than the above values is set.
Name Connection part | Special register
CH1 CH2 CH3 CH4
Average processing specify 1st adapter SD6303 SD6343 SD6383 SD6423
2nd adapter SD6663 SD6703 SD6743 SD6783
3rd adapter SD7023 SD7063 SD7103 SD7143
4th adapter SD7383 SD7423 SD7463 SD7503

Time Average/Count Average/Moving Average setting

Set the average time, average counts and moving average counts in the averaging processing for each channel.

The table below shows the available setting range.

Setting value

Description

Default value

1 to 10000 (ms)

Time average

4 to 32767 (times)

Count average

2 to 64 (times)

Moving average

0

R/W

nt?
faolnt The average time setting range error (Error code: 1A10H), average counts setting range error (Error code:
1A20H) or moving average count setting range error (Error code: 1A30H) occurs when any value other than
the above values is set. In this case, the A/D conversion processing is executed using the setting set before
the error occurs.
Name Connection part | Special register
CH1 CH2 CH3 CH4
Time Average/Count Average/ 1st adapter SD6304 SD6344 SD6384 SD6424
Moving Average setting 2nd adapter SD6664 SD6704 SD6744 SD6784
3rd adapter SD7024 SD7064 SD7104 SD7144
4th adapter SD7384 SD7424 SD7464 SD7504
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Input range setting

Set the input range.

0 Oto 10V 0 R/W
1 Oto5V
2 1tob5V

3 -10to +10 V
4 0to 20 mA
5

6

41020 mA
-20 to +20 mA

The range setting range error (Error code: 1A80H) occurs when any value other than the above values is set.

Input range setting 1st adapter SD6305 SD6345 SD6385 SD6425
2nd adapter SD6665 SD6705 SD6745 SD6785
3rd adapter SD7025 SD7065 SD7105 SD7145
4th adapter SD7385 SD7425 SD7465 SD7505

Maximum value

The maximum value of the digital operation value is stored. When the "maximum value reset request" is set from OFF to ON,
the maximum value of the specified channel is updated to the "digital operation value".

-32768 to +32767 0 R

For details maximum value/minimum value hold function, refer to the following.
[~ Page 35 Maximum Value/Minimum Value Hold Function

Maximum value 1st adapter SD6306 SD6346 SD6386 SD6426
2nd adapter SD6666 SD6706 SD6746 SD6786
3rd adapter SD7026 SD7066 SD7106 SD7146
4th adapter SD7386 SD7426 SD7466 SD7506

Minimum value

The minimum value of the digital operation value is stored. When the "minimum value reset request” is set from OFF to ON,
the minimum value of the specified channel is updated to the "digital operation value".

-32768 to +32767 0 R

For details maximum value/minimum value hold function, refer to the following.
[~ Page 35 Maximum Value/Minimum Value Hold Function

Minimum value 1st adapter SD6307 SD6347 SD6387 SD6427
2nd adapter SD6667 SD6707 SD6747 SD6787
3rd adapter SD7027 SD7067 SD7107 SD7147
4th adapter SD7387 SD7427 SD7467 SD7507

2 FX5-4AD-ADP
2.13 Detail of Special Registers

83




84

Scaling upper limit value

Set the upper limit value of the scaling conversion range.

-32768 to +32767 0 R/W

For details scaling function, refer to the following.
[~ Page 30 Scaling Function

Scaling upper limit value 1st adapter SD6308 SD6348 SD6388 SD6428
2nd adapter SD6668 SD6708 SD6748 SD6788
3rd adapter SD7028 SD7068 SD7108 SD7148
4th adapter SD7388 SD7428 SD7468 SD7508

Scaling lower limit value

Set the lower limit value of the scaling conversion range.

-32768 to +32767 0 R/W

For details scaling function, refer to the following.
(=5~ Page 30 Scaling Function

Scaling lower limit value 1st adapter SD6309 SD6349 SD6389 SD6429
2nd adapter SD6669 SD6709 SD6749 SD6789
3rd adapter SD7029 SD7069 SD7109 SD7149
4th adapter SD7389 SD7429 SD7469 SD7509

Conversion value shift amount

Set the "conversion value shift amount" used in the shift function.
The setting value is added to the "digital operation value".

-32768 to +32767 0 R/W

For details shift function, refer to the following.
[~ Page 33 Shift Function

Conversion value shift amount 1st adapter SD6310 SD6350 SD6390 SD6430
2nd adapter SD6670 SD6710 SD6750 SD6790
3rd adapter SD7030 SD7070 SD7110 SD7150
4th adapter SD7390 SD7430 SD7470 SD7510
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Process alarm upper upper limit value

Set the upper upper limit value of the warning output function (process alarm).

Range

Default value

-32768 to +32767

0

R/W

Point/@

The process alarm upper-lower limit value setting range error (Error code: 1A400H) occurs when the condition

"Process alarm upper upper limit value > Process alarm upper lower limit value > Process alarm lower upper

limit value > Process alarm lower lower limit value" is not satisfied.

For details warning output function, refer to the following.

[~ Page 36 Process alarm

Name Connection part | Special register
CH1 CH2 CH3 CH4
Process alarm upper upper limit 1st adapter SD6311 SD6351 SD6391 SD6431
value 2nd adapter SD6671 SD6711 SD6751 SD6791
3rd adapter SD7031 SD7071 SD7111 SD7151
4th adapter SD7391 SD7431 SD7471 SD7511

Process alarm upper lower limit value

Set the upper lower limit value of the warning output function (process alarm).

Range

Default value

-32768 to +32767

0

R/W

Point;3

The process alarm upper-lower limit value setting range error (Error code: 1A400H) occurs when the condition

"Process alarm upper upper limit value > Process alarm upper lower limit value > Process alarm lower upper

limit value > Process alarm lower lower limit value" is not satisfied.

For details warning output function, refer to the following.

(=5~ Page 36 Process alarm

Name Connection part | Special register
CH1 CH2 CH3 CH4
Process alarm upper lower limit 1st adapter SD6312 SD6352 SD6392 SD6432
value 2nd adapter SD6672 SD6712 SD6752 SD6792
3rd adapter SD7032 SD7072 SD7112 SD7152
4th adapter SD7392 SD7432 SD7472 SD7512
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Process alarm lower upper limit value

Set the lower upper limit value of the warning output function (process alarm).

Range Default value R/W
-32768 to +32767 0 R/W
Point/®

The process alarm upper-lower limit value setting range error (Error code: 1A400H) occurs when the condition
"Process alarm upper upper limit value > Process alarm upper lower limit value > Process alarm lower upper
limit value > Process alarm lower lower limit value" is not satisfied.

For details warning output function, refer to the following.
[~ Page 36 Process alarm

Name Connection part | Special register
CH1 CH2 CH3 CH4
Process alarm lower upper limit 1st adapter SD6313 SD6353 SD6393 SD6433
value 2nd adapter SD6673 SD6713 SD6753 SD6793
3rd adapter SD7033 SD7073 SD7113 SD7153
4th adapter SD7393 SD7433 SD7473 SD7513

Process alarm lower lower limit value

Set the lower lower limit value of the warning output function (process alarm).

Range Default value R/W
-32768 to +32767 0 R/W
Point;§

The process alarm upper-lower limit value setting range error (Error code: 1A400H) occurs when the condition
"Process alarm upper upper limit value > Process alarm upper lower limit value > Process alarm lower upper
limit value > Process alarm lower lower limit value" is not satisfied.

For details warning output function, refer to the following.
(=5~ Page 36 Process alarm

Name Connection part | Special register
CH1 CH2 CH3 CH4
Process alarm lower lower limit 1st adapter SD6314 SD6354 SD6394 SD6434
value 2nd adapter SD6674 SD6714 SD6754 SD6794
3rd adapter SD7034 SD7074 SD7114 SD7154
4th adapter SD739%4 SD7434 SD7474 SD7514
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Rate alarm upper limit value

Set the upper limit of the change rate of the digital output value for detecting rate alarms.

Range

Default value

-1000 to +1000

0

R/W

Point/@

« Set the rate alarm upper limit value in the unit "0.1 %".

» The rate alarm upper limit value/lower limit value setting inversion error (Error code: 1A50H) occurs when

the condition "Rate alarm upper limit value > Rate alarm lower limit value" is not satisfied.

For details warning output function, refer to the following.

[~ Page 38 Rate alarm

Name Connection part | Special register
CH1 CH2 CH3 CH4
Rate alarm upper limit value 1st adapter SD6315 SD6355 SD6395 SD6435
2nd adapter SD6675 SD6715 SD6755 SD6795
3rd adapter SD7035 SD7075 SD7115 SD7155
4th adapter SD7395 SD7435 SD7475 SD7515

Rate alarm lower limit value

Set the lower limit of the change rate of the digital output value for detecting rate alarms.

Range

Default value

-1000 to +1000

0

R/W

Pointp

« Set the rate alarm lower limit value in the unit "0.1 %".

» The rate alarm upper limit value/lower limit value setting inversion error (Error code: 1A50H) occurs when

the condition "Rate alarm upper limit value > Rate alarm lower limit value" is not satisfied.

For details warning output function, refer to the following.

(=5~ Page 38 Rate alarm

Name Connection part | Special register
CH1 CH2 CH3 CH4
Rate alarm lower limit value 1st adapter SD6316 SD6356 SD6396 SD6436
2nd adapter SD6676 SD6716 SD6756 SD6796
3rd adapter SD7036 SD7076 SD7116 SD7156
4th adapter SD7396 SD7436 SD7476 SD7516
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Rate alarm warning detection period setting

Set the cycle for checking the change rate of the digital output value.
The "rate alarm warning detection period setting" multiplied by the sampling cycle indicates the cycle for detecting rate

alarms.
Range Default value R/W
1 to 10000 (ms) 1 R/W
Pointp

The rate alarm warning detection period setting range error (Error code: 1A60H) occurs when any value other
than the above values is set.

For details warning output function, refer to the following.
[=5~ Page 38 Rate alarm

Name Connection part | Special register
CH1 CH2 CH3 CH4
Rate alarm warning detection 1st adapter SD6317 SD6357 SD6397 SD6437
period setting 2nd adapter SD6677 SD6717 SD6757 SD6797
3rd adapter SD7037 SD7077 SD7117 SD7157
4th adapter SD7397 SD7437 SD7477 SD7517

Convergence detection upper limit value

Set the upper limit of the digital output value used in the convergence detection function.

Range Default value R/W
-32768 to +32767 0 R/W
Point

The convergence detection upper limit value/lower limit value setting inversion error (Error code: 1ADOH)
occurs when the condition "Convergence detection upper limit value > Convergence detection lower limit
value" is not satisfied.

For details convergence detection function, refer to the following.
[=5~ Page 43 Convergence Detection Function

Name Connection part | Special register
CH1 CH2 CH3 CH4
Convergence detection upper 1st adapter SD6322 SD6362 SD6402 SD6442
limit value 2nd adapter SD6682 SD6722 SD6762 SD6802
3rd adapter SD7042 SD7082 SD7122 SD7162
4th adapter SD7402 SD7442 SD7482 SD7522
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Convergence detection lower limit value

Set the lower limit of the digital output value used in the convergence detection function.

Range

Default value

-32768 to +32767

0

R/W

Point/®

The convergence detection upper limit value/lower limit value setting inversion error (Error code: 1ADOH)

occurs when the condition "Convergence detection upper limit value > Convergence detection lower limit

value" is not satisfied.

For details convergence detection function, refer to the following.
[~ Page 43 Convergence Detection Function

Name Connection part | Special register
CH1 CH2 CH3 CH4
Convergence detection lower limit | 1st adapter SD6323 SD6363 SD6403 SD6443
value 2nd adapter SD6683 SD6723 SD6763 SD6803
3rd adapter SD7043 SD7083 SD7123 SD7163
4th adapter SD7403 SD7443 SD7483 SD7523

Detection time setting for convergence detection

Set the convergence detection time used in the convergence detection function.

Range

Default value

1 to 10000 (ms)

1

R/W

Point;§

* When a value outside the setting range is set, the convergence detection time setting range error occurs

(Error code: 1ACOH).
 The setting value will be ignored when the convergence detection enable/disable setting is set to "disable".

For details convergence detection function, refer to the following.
(=5~ Page 43 Convergence Detection Function

Name Connection | Special register
part CH1 CH2 CH3 CH4
Detection time setting for convergence | 1st adapter SD6324 SD6364 SD6404 SD6444
detection 2nd adapter SD6684 SD6724 SD6764 SD6804
3rd adapter SD7044 SD7084 SD7124 SD7164
4th adapter SD7404 SD7444 SD7484 SD7524
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Deviation detection CH1

Check the status of the deviation between CH detection flag in the 1st and 2nd FX5-4AD-ADP used in the deviation between
CH detection function.

Monitor value Display description Default value R/W
0: OFF Normal 0: OFF R
1: ON Deviation detection

b5 to b12 bl b0 b9 b8 b7  to  bé b3 b2 bl b
| Notused [cH4[cHs[CHZ[CH[  Notused [cH4 [cHa [cHz| cH1 |

| | | |
2nd adapter 1st adapter

For details deviation detection between channel function, refer to the following.
[=5~ Page 45 Deviation Detection Between Channel Function

Name Connection part | Special register
CH1 CH2 CH3 CH4
Deviation detection CH1 1st adapter SD6325 SD6365 SD6405 SD6445
2nd adapter SD6685 SD6725 SD6765 SD6805
3rd adapter SD7045 SD7085 SD7125 SD7165
4th adapter SD7405 SD7445 SD7485 SD7525

Deviation detection CH2

Check the status of the deviation between CH detection flag in the 3rd and 4th FX5-4AD-ADP used in the deviation between
CH detection function.

Monitor value Display description Default value R/IW
0: OFF Normal 0: OFF R
1: ON Deviation detection

b5 o b2 b1 b0 b9 b8 b7 o bh b3 b2 bl ho
| Notused [cHa[cH3[cH2[cH1]  Notused [ch4 [cHa [cH2[cHi|

[ | | |
4th adapter 3rd adapter

For details deviation detection between channel function, refer to the following.
(=5~ Page 45 Deviation Detection Between Channel Function

Name Connection part | Special register
CH1 CH2 CH3 CH4
Deviation detection CH2 1st adapter SD6326 SD6366 SD6406 SD6446
2nd adapter SD6686 SD6726 SD6766 SD6806
3rd adapter SD7046 SD7086 SD7126 SD7166
4th adapter SD7406 SD7446 SD7486 SD7526

Deviation value for deviation detection between channel

Set the deviation value between channels used in the deviation detection between channel function.

Range Default value R/W
0 to 65535 0 R/W
Name Connection part | Special register
CH1 CH2 CH3 CH4

Deviation value for deviation 1st adapter SD6327 SD6367 SD6407 SD6447
detection between channel 2nd adapter SD6687 SD6727 SD6767 SD6807

3rd adapter SD7047 SD7087 SD7127 SD7167

4th adapter SD7407 SD7447 SD7487 SD7527
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CH setting 1 for deviation detection between channel

Set the channels whose deviation will be checked in the 1st and 2nd FX5-4AD-ADP used in the deviation detection between

channel function.

Monitor value Display description Default value R/W
0: OFF Non target 0 R/W
1: ON Target

b5 to b12 bl b0 b9 b8 b7  to  bé b3 b2 bl b
| Notused [cH4[cHs[CHZ[CH[  Notused [cH4 [cHa [cHz| cH1 |

| | | |
2nd adapter 1st adapter

For details deviation detection between channel function, refer to the following.
[=5~ Page 45 Deviation Detection Between Channel Function

Name Connection part | Special register
CH1 CH2 CH3 CH4
CH setting 1 for deviation 1st adapter SD6328 SD6368 SD6408 SD6448
detection between channel 2nd adapter SD6688 SD6728 SD6768 SD6808
3rd adapter SD7048 SD7088 SD7128 SD7168
4th adapter SD7408 SD7448 SD7488 SD7528

CH setting 2 for deviation detection between channel

Set the channels whose deviation will be checked in the 3rd and 4th FX5-4AD-ADP used in the deviation detection between

channel function.

Monitor value Display description Default value R/IW
0: OFF Non target 0 R/W
1: ON Target

b5 o b2 b1 b0 b9 b8 b7 o bh b3 b2 bl ho
| Notused [cHa[cH3[cH2[cH1]  Notused [ch4 [cHa [cH2[cHi|

[ | | |
4th adapter 3rd adapter

For details deviation detection between channel function, refer to the following.
(=5~ Page 45 Deviation Detection Between Channel Function

Name Connection part | Special register
CH1 CH2 CH3 CH4
CH setting 2 for deviation 1st adapter SD6329 SD6369 SD6409 SD6449
detection between channel 2nd adapter SD6689 SD6729 SD6769 SD6809
3rd adapter SD7049 SD7089 SD7129 SD7169
4th adapter SD7409 SD7449 SD7489 SD7529
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Offset setting value

Set the offset data used in the offset/gain setting function.

Voltage: -10000 to +9000 0 R/W
Current: -20000 to +17000

For details offset/gain setting, refer to the following.
[ Page 46 Offset/gain Setting Function

Offset setting value 1st adapter SD6332 SD6372 SD6412 SD6452
2nd adapter SD6692 SD6732 SD6772 SD6812
3rd adapter SD7052 SD7092 SD7132 SD7172
4th adapter SD7412 SD7452 SD7492 SD7532

Gain setting value

Set the gain data used in the offset/gain setting function.

Voltage: -9000 to +10000 Voltage input: 5000 | R/W
Current: -17000 to +30000 Current input:
20000

For details offset/gain setting, refer to the following.
[~ Page 46 Offset/gain Setting Function

Gain setting value 1st adapter SD6333 SD6373 SD6413 SD6453
2nd adapter SD6693 SD6733 SD6773 SD6813
3rd adapter SD7053 SD7093 SD7133 SD7173
4th adapter SD7413 SD7453 SD7493 SD7533

Offset/gain writing enable code

Set the offset/gain writing enable code used for changing the offset/gain.

Offset/gain writing enable: E20FH 0 R/W
Offset/gain writing disable: Other than E20FH

For details offset/gain setting, refer to the following.
[~ Page 46 Offset/gain Setting Function

Offset/gain writing enable code 1st adapter SD6334 SD6374 SD6414 SD6454
2nd adapter SD6694 SD6734 SD6774 SD6814
3rd adapter SD7054 SD7094 SD7134 SD7174
4th adapter SD7414 SD7454 SD7494 SD7534
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A/D conversion latest alarm code

The latest alarm code detected in the FX5-4AD-ADP is stored.

— 0 R

For details alarm code, refer to the following.
(=5~ Page 61 List of Alarm Code

A/D conversion latest alarm code | 1st adapter SD6338 SD6378 SD6418 SD6458
2nd adapter SD6698 SD6738 SD6778 SD6818
3rd adapter SD7058 SD7098 SD7138 SD7178
4th adapter SD7418 SD7458 SD7498 SD7538

e

Set the "A/D conversion alarm clear request" from OFF to ON to clear the alarm code.

A/D conversion latest error code

The latest error code detected in the FX5-4AD-ADP is stored.

— 0 R

For details error code, refer to the following.
[ Page 60 List of Error Code

A/D conversion latest error code 1st adapter SD6339 SD6379 SD6419 SD6459
2nd adapter SD6699 SD6739 SD6779 SD6819
3rd adapter SD7059 SD7099 SD7139 SD7179
4th adapter SD7419 SD7459 SD7499 SD7539

()
/

Set the "error clear request" (SM50) of CPU module from OFF to ON to clear the error code.
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FX5-4DA-ADP

This chapter describes the FX5-4DA-ADP.

3.1 Specifications

This section describes the specifications.

Generic specifications

The items other than the following are equivalent to those of the CPU module.

For general specifications, refer to the following manual.

[TIMELSEC iQ-F FX5U User's manual (Hardware)
LTIMELSEC iQ-F FX5UC User's manual (Hardware)

Item

Specification

Dielectric withstand voltage

500 V AC for one minute

Insulation resistance

10 MQ or higher by 500 V DC insulation resistance tester

Between all external terminals and ground terminal

Power supply specifications

Power supply specifications is shown below.

Item

Specification

External electric supply
(D/A conversion circuit)

24V DC +20 %, -15 % 160 mA

External electric supply is carried out from the power supply connector of an adapter.

Internal electric supply
(Interface)

5V DC 10 mA

Internal electric supply is carried out from 5 V DC power supply of a CPU module.

Performance specifications

Performance specifications is shown below.

Item

Specification

Number of analog output points

4 points (4 channels)

Digital input

14-bit binary value

Analog output voltage

-10 to +10 V DC (external load resistance value 1k to 1 MQ)

Analog output current

0 to 20 mA DC (external load resistance value 0 to 500 Q)

Output characteristics, resolution”

Analog output range Digital value Resolution
Voltage Oto10V 0 to 16000 625 pv
Oto5V 0 to 16000 312.5 uv
1to5V 0 to 16000 250 pVv
-10to +10 V -8000 to +8000 1250 pv
Current 0to 20 mA 0 to 16000 1.25 A
4 to 20 mA 0 to 16000 1 pA

Accuracy (accuracy for the full scale
of the analog output value)

Ambient temperature 25+5°C: +0.1 % (Voltage £20 mV, Current +20 pA)
Ambient temperature -20 to 55°C: +0.2 % (Voltage +40 mV, Current +40 pA)

Conversion speed

Maximum 950 ps (The data will be updated at every scan time of the PLC.)

Isolation method

Between output terminal and PLC: Photocoupler

Between output channels: Non-isolation

Number of occupied 1/O points

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

*1  For the output conversion characteristic, refer to the (==~ Page 95 Output conversion characteristics.
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Output conversion characteristics

A output conversion characteristic of D/A conversion is expressed by the slope of the straight line connecting the offset value

and the gain value at the time when a digital value written from the CPU module is converted to an analog output (voltage or

current).

Voltage output characteristic

The following shows the list of the analog output ranges and the graphs of each voltage output characteristic, at the voltage

output.
No. Output range setting Offset value Gain value Digital value"! Resolution
(1 O0to10V ov 10V 0 to 16000 625 uV
) Oto5V ov 5V 0 to 16000 312.5 uv
(3) 1to5V 1V 5V 0 to 16000 250 pVv
(4) -10to +10 V ov 10V -8000 to +8000 1250 pv

*1  When value exceeds the range of the digital value, the digital value is fixed to the maximum or minimum.

Output range setting Digital value
Minimum Maximum
Oto 10V -384 16383
Oto5V -384 16383
1to5V -384 16383
-10to +10V -8192 8191
Point;?9

Set values within the practical range of the digital input and analog output at each output range. If the values

are out of the range, the resolution and accuracy may not fall within the range of the performance

specifications. (Do not use values in the dotted line region in the graph of voltage output characteristics.)

EVoltage output characteristics graph (0 to 10 V)

15

1024 (= — =~~~ — 7 71

10

Analog

output 0
voltage (V)

0.24 | = —|———

-5

-16321 -16000

-384 0

Digital value

16000 16383

Practical analog
output range
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EVoltage output characteristics graph (0 to 5 V)
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HVoltage output characteristics graph (1 to 5V)
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Current output characteristic

The following shows the list of the analog output ranges and the graphs of each current output characteristic, at the current

output.
No. Output range setting Offset value Gain value Digital value™ Resolution
(1) 0to 20 mA 0mA 20 mA 0 to 16000 1.25 uA
) 4t0 20 mA 4mA 20 mA 0 to 16000 1 pA

*1  When value exceeds the range of the digital value, the digital value is fixed to the maximum or minimum.

Output range setting Digital value

Minimum Maximum
0to 20 mA -384 16383
4 t0 20 mA -384 16383

Point}3

Set values within the practical range of the digital input and analog output at each output range. If the values
are out of the range, the resolution and accuracy may not fall within the range of the performance
specifications. (Do not use values in the dotted line region in the graph of current output characteristics.)

ECurrent output characteristics graph (0 to 20 mA)

40
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ECurrent output characteristics graph (4 to 20 mA)
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Accuracy

Accuracy of D/A conversion is determined by the accuracy for the full scale of analog output value.

An output characteristic change through changes of the offset/gain setting or the output range does not sacrifice the accuracy,

which is maintained within the described range of the performance specifications.

The following graph shows the fluctuation range of accuracy when the range of -10 to 10 V is selected.

The accuracy is £0.1 % (20 mV) at ambient temperature of 25+5°C; the accuracy is £0.2 % (x40 mV) at ambient temperature

of 0 to 55°C (except for the conditions under noise influence).

— Fluctuation range

+10V -
Analog 0
output value
-0V -
-8000 0

Digital input value

3.2

+8000

List of functions

The following table lists the functions.

Item Description Reference

Range switching function Switches the output range of the analog outputs for each channel. Page 100
Switching the range makes it possible to change the output conversion
characteristics.

D/A conversion enable/disable setting function Controls whether to enable or disable the D/A conversion for each channel. | Page 101

D/A output enable/disable setting function Specifies whether to output the D/A conversion value or offset value for Page 101
each channel. The conversion speed is a constant, regardless of the output
enable/disable status.

Analog output HOLD/CLEAR function Sets whether to hold or clear the analog output value output when the Page 102
operating status of the CPU module is RUN, STOP, or stop error.

Analog Output Test when CPU Module is in STOP Status Analog output tests can be carried out when the CPU module is in the Page 103

Function STOP status.

Scaling function Performs scale conversion on digital values within a specified range Page 104
between a scaling upper limit value and a scaling lower limit value. The
program for scale conversion can be omitted.

Shift function Adds a set input value shift amount to a digital value. Page 106

Warning output function Outputs an warning when the digital value exceeds the warning output Page 107
upper limit value or becomes less than the warning output lower limit value.

External power supply disconnection detection function Detects that the external power supply 24 V DC is not supplied or is shut off. | Page 108

Disconnection detection function Monitors the analog output value and detects a disconnection. Page 108

Offset/gain setting function Corrects errors in D/A conversion values for each channel. Page 110

Offset/gain initialization function Initializes the offset value and gain value stored in the built-in memory of the | Page 115
FX5-4DA-ADP.

Common function Explains the common functions such as changing the setting values while Page 116

the CPU module is operating.
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3.3  Functions

This section describes the functions of the FX5-4DA-ADP and the setting procedures for those functions.

Pointp

This section describes the special relays and special registers for the 1st FX5-4DA-ADP module.
For checking the special relays and special registers for the 2nd and later FX5-4DA-ADP modules, refer to the

following:
[=5~ Page 127 List of Special Relays, =~ Page 135 List of Special Registers

Processing of Each Function

The functions are processed in the order shown below.

Digital value

v

D/A conversion enable/disable
function

v

Range switching function

v

Shift function

v

Warning output function

v

Scaling function

v

Analog output
HOLD/CLEAR function

v

D/A output enable/disable
setting function

v

e N
D/A conversion device
N J

v

Disconnection detection
function

v

External power supply
disconnection detection function
|

v v

Digital operation value Analog output value monitor

Digital value

Digital input values are stored.
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Digital operation value

These values are obtained by operating a digital value using the scaling function or shift function. When each function is not

used, the same value as the digital value is stored.

Analog output value monitor

The outputted analog value is displayed. Voltage and current are displayed in the following units.

Voltage: mV, Current: nA

Range Switching Function

The output range of the analog output can be switched for each channel.

Switching the range makes it possible to change the output conversion characteristics.

Setting procedure

Set the input range to be used in the "output range setting".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Basic
Settings" = "Range switching function”

Output range setting Digital input range
0to 10V 0 to 16000

Oto5V 0 to 16000

1to5V 0 to 16000

-10to +10V -8000 to +8000

0to 20 mA 0 to 16000

41020 mA 0 to 16000

Corresponding devices

The devices which are used by the range switching function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Output range setting SD6305 SD6345 SD6385 SD6425 Page 139
Operation

The output range is switched when the "output range setting" is changed while the "D/A conversion enable/disable setting" is
set to "disable".
When the output range is switched, the following special devices are initialized:

Name CH1 CH2 CH3 CH4 Reference
Warning output upper limit value flag SM6311 SM6351 SM6391 SM6431 Page 130
Warning output lower limit value flag SM6312 SM6352 SM6392 SM6432 Page 130
Disconnection detection flag SM6318 SM6358 SM6398 SM6438 Page 131
Digital operation value SD6301 SD6341 SD6381 SD6421 Page 137
Analog output value monitor SD6302 SD6342 SD6382 SD6422 Page 138
Offset setting value”™ SD6332 SD6372 SD6412 SD6452 Page 141
Gain setting value™ SD6333 SD6373 SD6413 SD6453 Page 141

*1  When the output range setting after change is equivalent to the output range setting set by the offset/gain setting function, the values set
by the offset/gain setting function are reflected. In any other case, they are initialized to the initial value.
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D/A Conversion Enable/Disable Function

The output range of the analog output can be switched for each channel.

Setting methods

Set "D/A conversion enable/disable setting" to "D/A conversion enable" or "D/A conversion disable".

O Navigation window = [Parameter] = [Module Information] = Module model name => [Module Parameter] = "Basic
Settings" = "D/A Conversion Enable/Disable Setting"

Corresponding devices

The devices which are used by the D/A conversion enable/disable function are listed below.

Name CH1 CH2 CH3 CH4 Reference
D/A conversion enable/disable setting SM6300 SM6340 SM6380 SM6420 Page 129
Operation

The digital value is D/A-converted only in the channels for which the "D/A conversion enable/disable setting" is set to "enable".
The channels for which the "D/A output enable/disable setting" is set to "enable" output the converted analog value.

When the "D/A conversion enable/disable setting" is changed from "enable" to "disable", the digital value is held as is, and the
digital operation value and analog output value monitor are cleared.

D/A Output Enable/Disable Setting Function

Specify whether to output the D/A conversion value or offset value for each channel.

The conversion speed is a constant, regardless of the output enable/disable state.

Setting methods
Set "D/A output enable/disable setting" to "D/A output enable" or "D/A output disable".

O Navigation window = [Parameter] => [Module Information] = Module model name => [Module Parameter] = "Basic
Settings" = "D/A Output Enable/Disable Setting"

Corresponding devices

The devices which are used by the D/A output enable/disable setting function are listed below.

Name CH1 CH2 CH3 CH4 Reference
D/A output enable/disable setting SM6301 SM6341 SM6381 SM6421 Page 129
Operation

The channels for which the "D/A output enable/disable setting" is set to "enable" output the analog value D/A-converted from
the digital value.
The channels for which the "D/A output enable/disable setting" is set to "disable" output the offset value.
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Analog Output HOLD/CLEAR Function

Set whether to clear the output analog output value or to hold the previous value or setting value in accordance with the CPU
module operation status (RUN, STOP or STOP (by stop error)).

Operation

When the CPU module operation status becomes "RUN", "STOP" or "STOP (by stop error)", the FX5-4DA-ADP becomes the
analog output status shown in the table below in accordance with the combination of "HOLD/CLEAR setting" and "D/A output

enable/disable setting".

CPU module status D/A output enable/disable setting | HOLD/CLEAR setting Output status

RUN Enabled All settings The value after a shift and scaling
Disabled All settings Offset value

STOP (RUN—STOP, Enabled CLEAR The value for which KO was set to

PAUSE—STOP) the digital value is output.
Enabled Current Value (Hold) The value after a shift and scaling
Enabled Setting Value The value set as the HOLD setting

value is output.

Disabled All settings Offset value

PAUSE Enabled All settings The value after a shift and scaling
Disabled All settings Offset value

STOP (Error occurs when RUN state | Enabled All settings The value after a shift and scaling

cannot operate) Disabled All settings Offset value

Setting methods
1. Setthe "HOLD/CLEAR Setting" to "CLEAR", "Current Value (HOLD)" or "Setting Value".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Analog Output HOLD/CLEAR Setting" = "HOLD/CLEAR Setting"

2. ltis the above 1, and when "Setting Value" is chosen, a value is set to HOLD setting value.

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Analog Output HOLD/CLEAR Setting"= "HOLD Setting Value"

Name Setting range

HOLD setting value -32768 to +32767

Corresponding devices
The devices which are used by the analog output HOLD/CLEAR function are listed below.

Name CH1 CH2 CH3 CH4 Reference
HOLD/CLEAR function setting SD6303 SD6343 SD6383 SD6423 Page 138
HOLD setting value SD6304 SD6344 SD6384 SD6424 Page 138

3 FX5-4DA-ADP
3.3 Functions

102



Analog Output Test when CPU Module is in STOP Status Function

Analog output tests can be carried out when the CPU module is in the STOP status.

The following functions are enabled during the analog output test.

+ Scaling function ({==~ Page 104 Scaling Function)

« Shift function (<5~ Page 106 Shift Function)

* Warning output function (==~ Page 107 Warning Output Function)

Operation

When the "D/A conversion enable/disable setting" is set from OFF to ON and the "D/A output enable/disable setting" is set
from OFF to ON, the analog output test is started and analog output is given.

Analog input value
A

10V T

5V T

Output stop

Time

CPU module RON
STOP

ON
D/A conversion _I
enable/disable setting ©FF

ON
D/A output enable/disable setting OFF
" "

Digital value 0 4000 9000 6000 2000

9< 8000 0 8000
9< 5000 0 5000

*1 Change the value using the engineering tool.

Digital operation value 16000 12000 4000

Analog output value (mV) 10000 7500 2500

Setting methods

To perform an analog output test, configure the settings in the device test of the engineering tool following the procedure

shown below.

1. Setthe digital value corresponding to the analog value to be output to the "digital value".
2. Set the "D/A conversion enable/disable setting" to OFF (Enable D/A conversion).

3. Setthe "D/IA output enable/disable setting" to OFF (Enable D/A output).

Corresponding devices

The devices which are used by the analog output test when CPU module is in STOP status function are listed below.

Name CH1 CH2 CH3 CH4 Reference
D/A conversion enable/disable setting SM6300 SM6340 SM6380 SM6420 Page 129
D/A output enable/disable setting SM6301 SM6341 SM6381 SM6421 Page 129
Digital value SD6300 SD6340 SD6380 SD6420 Page 137
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Scaling Function

This function performs the scale conversion on digital values within a specified range between a scaling upper limit value and
a scaling lower limit value. The program for scale conversion can be omitted.

Operation

This function performs the scale conversion on digital values. The values are converted within a specified range between a
scaling upper limit value and scaling lower limit value. The value after the scale conversion is used for the D/A conversion. (In
the scale conversion, values after the decimal point are rounded off.)

Concept of scaling setting

For the scaling lower limit value, set a value corresponding to the lower limit value of the set analog output value.
For the scaling upper limit value, set a value corresponding to the upper limit value of the set analog output value.

Calculating the scaling value

The scaling value is converted based on the calculation formula shown below. (The value below the decimal point obtained by
scale conversion is rounded.)

Calculation formula Symbol

D.  -Dur Dy: Digital value

Digital value used for D/A conversion = Msax SM'" % (Dx - S) + Dyin Dpax: Maximum digital input value of the output range in use
H™SL Dwin: Minimum digital input value of the output range in use

Sy: Scaling upper limit value

S, : Scaling lower limit value

Setting procedure

1. Set"D/A conversion enable/disable setting" to "D/A conversion enable".

O Navigation window = [Parameter] => [Module Information] = Module model name => [Module Parameter] = "Basic
setting" = "D/A Conversion Enable/Disable Setting"

2. Set "Scaling enable/disable setting" to "Enable".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Scaling Setting"

3. Set values for "Scaling upper limit value" and "Scaling lower limit value".

Item Setting range

Scaling upper limit value -32768 to +32767

Scaling lower limit value -32768 to +32767
L O
Pomt,

« If the relation between the values is scaling lower limit value > scaling upper limit value, the scale
conversion can be performed according to a negative slope.
« Set the scaling with the condition "Scaling lower limit value # Scaling upper limit value".

Corresponding devices

The devices which are used by the scaling function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Scaling enable/disable setting SM6308 SM6348 SM6388 SM6428 Page 130
Scaling upper limit value SD6308 SD6348 SD6388 SD6428 Page 139
Scaling lower limit value SD6309 SD6349 SD6389 SD6429 Page 139
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Setting example

[Ex]

When 5000 is set to the scaling upper limit value and 1000 is set to the scaling lower limit value for the channel with the output

range of 0 to 5V

Analog output voltage (V) - —
Scaling upper limit value
: 5000

5

/
/

Scaling

- = = Digital value
—— Digital operation value (After scaling)

1 I' Scaling lower limit value
: 1000
0

Digital operation value

4000 8000 12000 16000
Digital value Digital operation value (after scaling) Output voltage (V)
1000 0 0
1800 3200 1
2600 6400 2
3400 9600 3
4200 12800 4
5000 16000 5

When 1000 is set to the scaling upper limit value and 5000 is set to the scaling lower limit value for the channel with the output

range of 0to 5V

Analog output voltage (V) - — N
Scaling lower limit value - = = Digital value
: 5000 —— Digital operation value (After scaling)
5 /
4 Scaling
/
/
3 /
/
2 /
/
/
/ : .
1 / Scaling upper limit
’ value: 1000
0 Digital operation value
0 4000 8000 12000 16000

Digital value Digital operation value (after scaling) Output voltage (V)
1000 16000 0
1800 12800 1
2600 9600 2
3400 6400 3
4200 3200 4
5000 0 5
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Shift Function

This function adds (shifts) the set input value shift amount to the digital value, and stores the result to the "digital operation
value". The change in the input value shift amount is reflected in the digital operation value on real-time basis. Therefore, fine
adjustment can be easily performed when the system starts.

Operation

The set "input value shift amount” is added to the digital value. The digital value obtained by the addition is stored in the
"digital operation value".

When the digital value after the addition exceeds the range of -32768 to +32767 as a result of the shift processing, the value
is fixed with the lower limit value (-32768) or the upper limit value (+32767).

Point/@

When the scaling function is used together, the scaling processing is executed to the value after shifting.

Setting procedure

Set the shift amount to "Input value shift amount".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Shift Function"

Item Setting range

Input value shift amount -32768 to +32767

Corresponding devices

The devices which are used by the shift function are listed below.

Name CH1 CH2 CH3 CH4 Reference

Input value shift amount SD6310 SD6350 SD6390 SD6430 Page 140

Setting example

[Ex]

When the output range is 0 to 5V and the input value shift amount is +50

Analog output voltage (V)

Input value shift amount
_______________________
5 o ]
Before R ]
adjustment S
l' ' :
l' ! H
P ! '
’ ' '
i H '
’ ' '
’ N '
e ' |
b
.l : i
R4 After ! !
0 adjustment | i -
-50 0 15950 16000 Digital value
Digital value Digital operation value Analog output voltage (V)
Before adjustment After adjustment
-50 0 0
15950 16000 5
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Warning Output Function

When the digital operation value to which the shift amount is added is above the warning output upper limit value or below the
warning output lower limit value, warning is output.
------ Digital value

Digital operation value
(o] Excluded

Digital value

Digital operation value

8000 2
Warning output 3 ....\
upper limit value 6000
Warning output
lower limit value 2000 SEEETIN L’
*1 ==

Sampling

Warning output ON
upper limit value flag OFF /‘1—

Warning output ~ ON "
lower limit value flag OFF .

ON " p
Alarm clear request r_| F—|
OFF 0

\
\ \
\

2000 or more to

Digital value 2000 or more X 2000 or less 2000 or more to 6000 or less 6000 or more 6000 or less

’

Digital operation value 2000 or more to 2000 or more to
9 6000 or less 2000 2000 or more to 6000 or less 6000 6000 or less
1.25V or more to ! 1.25 V or more to
Analog output value 375V or less 1.25V 1.25Vor more to 3.75V or less 3.75V 3.75V or less
D/A conversion latest B N
alarm code 0 081I;|H > 0 OSOFT‘H >< 0

*1  Analog values below the warning output lower limit value are not output.
*2 Analog values above the warning output upper limit value are not output.

Operation

When the digital operation value to which the shift amount is added is above the warning output upper limit value or below the
warning output lower limit value and the warning output condition is satisfied, the "warning output upper flag" or "warning
output lower flag" turns ON.

When warning is output, the setting value of the "warning output upper limit value/warning output lower limit value" is regarded
as the digital operation value and D/A-converted.

Even if the digital value changes to a value below the warning output upper limit value and above the warning output lower
limit value after the warning output, the "warning output upper flag" and "warning output lower flag" do not turn OFF. When the
alarm clear request is set to OFF, ON and OFF again, the "warning output upper flag" and "warning output lower flag" turn
OFF. The "warning output upper flag" and "warning output lower flag" turn OFF also when the "warning output enable/disable
setting" is changed to "disable", but the alarm code stored in the "D/A conversion latest alarm code" is not cleared.

For clearing the alarm code stored in the "D/A conversion latest alarm code", set the alarm clear request to OFF, ON and OFF
again.

Setting procedure
1. Set "Warning Output Function" to "Enable".

O Navigation window = [Parameter] => [Module Information] = Module model name = [Module Parameter] = "Application
Settings" = "Warning Output Function”

2. Setvalues for "Warning output upper limit value" and "Warning output lower limit value".

Item Setting range

Warning output upper limit value -32768 to +32767

Warning output lower limit value
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Point

Set the warning output upper limit value and warning output lower limit value while satisfying the condition

"Warning output upper limit value>Warning output lower limit value".

Corresponding devices

The devices which are used by the alarm output function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Warning output upper limit value flag SM6311 SM6351 SM6391 SM6431 Page 130
Warning output lower limit value flag SM6312 SM6352 SM6392 SM6432 Page 130
Warning output setting SM6313 SM6353 SM6393 SM6433 Page 131
Warning output upper limit value SD6311 SD6351 SD6391 SD6431 Page 140
Warning output lower limit value SD6312 SD6352 SD6392 SD6432 Page 140

External Power Supply Disconnection Detection Function

This function detects that the external power (24 V DC) is not supplied to the FX5-4DA-ADP or the supply is stopped.

Setting procedure

The user does not need to configure any settings.

Operation

The error occurs when the external power is not input. (Error code: 3081H)

Disconnection Detection Function

Disconnection can be detected in each channel.
This function is enabled when the analog output range is 4 to 20 mA.

Setting procedure

1. Set "Disconnection detection enable/disable setting" to "Enable".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application

Settings" = "Disconnection detection enable/disable setting"

2. Set "Disconnection recovery detection enable/disable setting".

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application

Settings" = "Disconnection recovery detection enable/disable setting”

Corresponding devices

The devices which are used by the disconnection detection function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Disconnection detection flag SM6318 SM6358 SM6398 SM6438 Page 131
Disconnection detection enable/disable setting | SM6319 SM6359 SM6399 SM6439 Page 131
Disconnection recovery detection enable/ SM6320 SM6360 SM6400 SM6440 Page 132

disable setting

Operation

When disconnection is detected in a channel for which the "D/A conversion enable/disable setting" is set to "D/A conversion

enable" and the "disconnection detection enable/disable setting" is set to "enable", it is regarded as a disconnection detection

error, and the "disconnection detection flag" turns ON (Error code: 1BBO).

At this time, the digital value, digital operation value and analog output value monitor are cleared.

When the "disconnection recovery detection enable/disable setting" is set to "enable", the "disconnection detection flag" turns

OFF when the channel is recovered from disconnection.
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When the "disconnection recovery detection enable/disable setting" is set to "disable", the "disconnection detection flag"
remains ON even if the channel is recovered from disconnection.

It is necessary to set the "error clear request” (SM50) of the CPU module to ON to turn OFF the "disconnection detection flag".
The "disconnection detection flag" turns OFF also when the "disconnection detection enable/disable setting" is changed to
"disable".

HEWhen the "disconnection detection recovery enable/disable setting" is set to "enable"

Analog output value

Disconnection

detection

Time

ON
Disconnection detection flag

Analog output status Normal Disconnection Normal
ON
Error clear request (SM50) }—I
OFF ;
D/A conversion latest error code 0000H 1BBOH >< 0000H
Pointp

» The "disconnection detection flag" automatically turns OFF.

« To clear the "D/A conversion latest error code", set the "error clear request" (SM50) of the CPU module to
ON.

EWhen the "disconnection detection recovery enable/disable setting" is set to "disable"

Analog output value

Disconnection

detection

Time

ON
Disconnection detection flag OFF 'I

Analog output status Normal Disconnection " Normal
ON -+
E I t (SM [
rror clear request (SM50) OFF :
D/A conversion latest error code 0000H 1BBOH §< 0000H
Point />
» The "disconnection detection flag" does not turn OFF. To turn OFF this flag, set the alarm clear request to
ON.
« To clear the "D/A conversion latest error code", set the "error clear request" (SM50) of the CPU module to
ON.
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Offset/gain Setting Function

This function sets any analog value to the offset/gain value without regard to the setting prepared in advance as the analog

output range. The offset setting value and gain setting value are saved in the built-in memory of the FX5-4DA-ADP.
For changing the offset/gain data, set an analog value to the "offset setting value" or "gain setting value".
The table below shows the available setting range.

Item Description Setting range
Voltage output (mV) Current output (nA)
Offset setting value Analog output value when the digital value is "0" (offset reference -10000 to +9000 0 to 17000
value)
Gain setting value Analog output value when the digital value is the gain reference value | -9000 to +10000 3000 to 30000

Pointp

The table below shows the reference value and initial value of the offset/gain setting value.

An offset/Gain setting value range error occurs when the following condition is not satisfied: (Error code:

1B9OH)

« Voltage output: 1000<Gain setting value-Offset setting value<10000

« Current output: 3000<Gain setting value-Offset setting value<30000

Description Digital value Offset setting value Gain setting value
Voltage/ Output range Reference Default value Reference Default value
current value value
Voltage Oto10V 0 to 16000 0 0mV 8000 5000 mV
Otob5V 0 to 16000 0 0mvV 16000 5000 mV
1to5V 0 to 16000 0 1000 mV 16000 5000 mV
-10to +10 V -8000 to +8000 0 0mV 4000 5000 mV
Current 0to 20 mA 0 to 16000 0 0 pA 16000 20000 pA
4 to 20 mA 0 to 16000 0 4000 pA 16000 20000 pA

Setting procedure

Access to the offset/gain setting window in the GX Works3 to set the offset and gain values.
The setting procedure for the offset/gain setting of the FX5-4DA-ADP is as follows:

O [Tool] = [Module Tool List]

1. Select "Analog Adapter" = "Analog output - Offset/gain
setting" and click the [OK] button.

=3

Module Tool List

Start the selected module toal.

Module Series Selection

|5 Series -

El Analog Adapter
Analog input - Offset/gain setting
Analog cutput - Offset/gain setting

Ok l [ Cancel
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Module Selection(Offset/Gain Setting)

Module Selection

| ADP1:FX5-4DA-ADP -|

[ 0K ][ Cancel ]

MELSOFT GX Works3 =52

Do you want to switch over from normal setting mode to offset/gain

/ l.s setting mode?

Caution

- D/A conversion will be cancelled when switching over to offset/gain
setting mode.

- Able to register the offset/gain setting only when CPU is stopped.

Offset/Gain Setting
Set offsetigain settings:

Object Module ADP1.FX5-4DA-ADP Error Code = Detail Display

Offset/Gain Setting

Channel No. CH1 -
Range Sefiing [ Vokage (Dto 10V) -

@ Offset Setting () Gain Setting

Adjustment\ 1 - E]

Range: 1 to 3000

For the adjustment value of 1000, the analog cutput value with
- Qutput voltage (0 to 10V): about 0.63V

- Quiput voltage (0 to 5V): about 0.31V

- Qutput voltage (1 to 5V): about 0.25V

- Qutput voltage (-10 to 10V): sbout 125V

- Output current (0 to 20mA): about 1.25mA

- Output current (4 to 20mA): about 1.00mA

can be adjusted.

Channel No.  Offset Status Gain Status
CH1
CH2
CH3
CH4
CH5
CHe
CH7
CHe

Please select = target channel for the offsetigain setting.
Check "Offset setting” or "Gain sefting” and input an adjustment value

Pressing ™+" or ™" tunes the analog output
Pressing "Close” registers to the module.

2. Select the target module for the offset/gain setting, and
click [OK] button.

3. Click the [Yes] button.

4. Specify the channel to configure the offset/gain setting
and the user range setting.
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Offset/Gain Setting

Set offsetigain settings

Object Module ADP1:FX5-4DA-ADP Error Code
Offset/Gain Setting
Channel No. CH1 -
Range Setting [Vo?lage (Oto 10W) v]
[G Offset Setting ©) Gain Setting ]
Adjustment \ 1 - + =
Range: 1 to 3000

For the adjustment value of 1000, the analog output value with
- Qutput voltage (0to 10V): about 0.63V

- Qutput voltage (0 to 5V): about 0.31V

- Output voltage (1 to 5V): about 0.25V

- Output voltage (-10 to 10V): about 1.25V

- Qutput current (0 to 20mA): about 1.26mA

- Qutput current (4 to 20mA): about 1.00mA

can be adjusted

Channel No. Offset Status Gain Status
CH1
CH2
CH3
CH4
CHS
CHE
CH7
CHg

Plezse select 2 target channel for the offset/gain setting.

Check "Offset setting” or "Gain setting” and input an adjustment value.
Pressing ™+" or "~ tunes the analog output

Pressing "Close” registers to the module.

Offset/Gain Setting

Set offzet/gain settings

Object Module ADP1:FX5-4DA-ADP Error Code
Offset/Gain Setting
Channel No. CH1 -
Range Setting [Vohage (0t 10V} VI
@ Offset Setting (™) Gain Setting
Adjustment \ iv + -
Range: 1 1o 100
For the adju 500 1000, the analog output value with
- Output voli 1000 about 0.63V
- Dutput vell bout 0.31V
- Output vell bout 0.25V

- Output voll=32% .o .): about 1.25V
- Dutput current (D to 20mA): about 1.25mA
- Output current (4 to 20mA): about 1.00mA
«can be adjusted.

Channel No.  Offset Status Gain Status
CH1
CH2
CH2
CH4
CHS
CHE
CH7
CHE

Please select a target channel for the offset/gain setting.

Check "Offset setting™ or "Gain setting” and input an adjustment value.
Pressing "+ or ™" tunes the analog output.

Pressing "Close” registers to the module.

==
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Offset/Gain Setting

Set offset/gain settings.

Object Module ADP1:FX5-4DA-ADP Error Code -
Offset/Gain Setting
Channel No. CH1 w7
Range Setting [Voltage {0to 10V V]
@ Offset Setting @) Gain Setting
Adjustment \ 1 - [:]
Range: 1 to 3000

For the adjustment value of 1000, the analog output value with
- Qutput voltage (0 to 10V): about 0.63V

- Output voltage (0 to 5V): about 0.31V

- Quiput voltage (1 to 5V): about 0.25V

- Qutput voltage (-10to 10V): about 1.25V

- Qutput current (0 to 20mA): about 1.25mA

- Quiput current (4 to 20mA): about 1.00mA

can be adjusted

Channel No. Offset Status
CH1 Changed
CH2
CH3
CH4
CH5
CHE
CH7
CHB

Gain Status

Please select a target channel for the offsetigain setting

Check "Offset setting” or "Gain setting™ and input an adjustment value.
Pressing "+ or ™" tunes the analog output.

Pressing "Close” registers 1o the module

MELSOFT GX Works3

A Do you want to register the offset/gain setting and exit?
" The mode will be switched over to normal mode from offset/gain
setting mode after ending.

- Click [YES] to end the application after registering.
- Click [NO] to discard the setting.

Caution

- The offset/gain setting is not valid until the registration is executed.
- Unable to register if an error occurs in the target module.

- Able to register the offset/gain setting only when CPU is stopped.

J |

Cancel

]

Corresponding devices

Clicking the [+(+)] or [-(-)] button fine-tunes the analog
output voltage or analog output current value
corresponding the set adjustment value.

Check that the offset setting status in the selected
channel has changed to "Changed".

To perform the gain setting, repeat the procedure from
step 5.

10. Atter setting is completed, click the [Close] button.

11. Click the [Yes] button.

The devices which are used by the offset/gain setting function are listed below.

Name CH1 CH2 CH3 CH4 Reference
Offset/gain reading SM6332 SM6372 SM6412 SM6452 Page 132
Offset/gain writing SM6333 SM6373 SM6413 SM6453 Page 132
Offset setting value SD6332 SD6372 SD6412 SD6452 Page 141
Gain setting value SD6333 SD6373 SD6413 SD6453 Page 141
Offset/gain writing enable code SD6334 SD6374 SD6414 SD6454 Page 141
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Operation

HOffset/gain writing

For changing the offset/gain data, set "E210H" to the "offset/gain writing enable code" and set the "offset/gain writing" from
OFF to ON to write the "output range setting", "offset setting value" and "gain setting value" to the built-in memory of the FX5-
4DA-ADP. Only 1 range can be changed for 1 channel, and the latest contents are valid.

When writing is completed, the "offset/gain writing" automatically turns OFF. Also, the "offset/gain writing enable code" is
cleared to 0.

When the "output range setting" is changed, the initial value becomes valid.

For returning the offset/gain data to the initial value, use the offset/gain initialization function ({==~ Page 115 Offset/gain
Initialization Function).

Point

 The offset/gain value is written when the "offset/gain writing enable code" is set to "E210H".

» The offset/gain value can be written only while D/A conversion is disabled.

» The "D/A conversion enable/disable setting" cannot be changed to "enable" while the offset/gain value is
being written.

HOffset/gain reading

For reading the offset/gain data saved in the built-in memory of the FX5-4DA-ADP, set the "offset/gain reading" from OFF to
ON to read the "output range setting", "offset setting value" and "gain setting value".

When the output range setting selected during reading is equivalent to the output range setting saved in the built-in memory of
the FX5-4DA-ADP, the read values are set to the "offset setting value" and "gain setting value".

If the output range setting is different, the initial value of the output range setting selected during reading is valid and set to the
"offset setting value" and "gain setting value". In this case, the offset/gain setting output range mismatch alarm occurs (Alarm
code: 0COOH).
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Offset/gain Initialization Function

This function initializes the offset value and gain value saved in the built-in memory of the FX5-4DA-ADP.

Setting procedure
1. Set"E210H" to the "offset/gain writing enable code".

Setting value Description Default value
Other than E210H Offset/gain writing disable 0
E210H Offset/gain writing enable

2. Setthe "offset/gain initialization" from OFF to ON.

Setting value Description Default value
0: OFF Offset/gain initialization is not performed. 0: OFF
1: ON Offset/gain initialization is performed.

Corresponding devices

The devices which are used by the offset/gain initialization function are listed below.

Name CH1 CH2 CH3 CH4 Reference

Offset/gain initialization SM6334 SM6374 SM6414 SM6454 Page 133

Offset/gain writing enable code SD6334 SD6374 SD6414 SD6454 Page 141
Operation

Set "E210H" to the "offset/gain writing enable code" and set the "offset/gain initialization" from OFF to ON to initialize the
offset value and gain value saved in the built-in memory of the FX5-4DA-ADP. When initialization is completed, the "offset/
gain initialization" automatically turns OFF. Also, the "offset/gain writing enable code" is cleared to 0.

Point/©

« Offset/gain initialization is executed when the "offset/gain writing enable code" is set to "E210H".

« Offset/gain initialization is enabled only while D/A conversion is disabled.

» The "D/A conversion enable/disable setting" cannot be changed to "enable" while offset/gain initialization is
being executed.
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3.3 Functions 1 1 5



Common Function

Changing the setting value while the CPU modaule is operating

This paragraph shows the procedure to adopt values (of special relays and special registers) other than the values set by the

parameters of GX Works3.

1. Disable D/A conversion.
Set "D/A conversion enable/disable setting" to ON. (=5~ Page 129 D/A conversion enable/disable setting)

2. Change the value of a target special relay/device.
Change the value of a target device.

3. Enable D/A conversion.
Set "D/A conversion enable/disable setting" to OFF. (=5~ Page 129 D/A conversion enable/disable setting)

Precautions

An alarm occurs when the value of a special relay/device is changed while D/A conversion is enabled (Alarm code: OFO0H).

Starting/stopping the analog function in accordance with the CPU module status
This paragraph shows the analog operation in accordance with the CPU module status.

HERUN

The FX5-4DA-ADP operates in accordance with its parameters.

EPAUSE

The FX5-4DA-ADP operates in accordance with its parameters.

ESTOP

Outputs are enabled even in the STOP status by using the analog test mode available when the CPU module is in the STOP
status. ([==~ Page 103 Analog Output Test when CPU Module is in STOP Status Function)

Alarm clear request

It is necessary to set the "alarm clear request" for from OFF to ON clearing the alarm code.

The table below shows the necessity of the alarm clear request for turning OFF each flag and clearing the alarm code.

Flag name Alarm clear request required to turn | Alarm clear request required to clear
OFF the flag the alarm code

Warning output upper limit value flag O @)

Warning output lower limit value flag O O

Disconnection detection flag 1 —2

*1  The "error clear request" (SM50) of the CPU module is required when disconnection recovery is set to "disable".
*2 The "error clear request" (SM50) of the CPU module is required for clearing the error code.
O: Requires the alarm clear request.

—: Does not require the alarm clear request.

Point

» The alarm clear of the CPU module request is required for flags which do not turn OFF automatically and
flags which cause alarms.

* Use the "error clear request" (SM50) of the CPU module to turn OFF the D/A conversion error flag and clear
the D/A conversion latest error code.
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3.4 Procedure to Execute the FX5-4DA-ADP

The procedure to execute the built-in analog function is described below.

1. Confirm the specifications of the FX5-4DA-ADP.
Confirm the specifications of the FX5-4DA-ADP. (==~ Page 94 Specifications)

2. Attach the FX5-4DA-ADP.

Refer to the following manuals for attachment to the CPU module:
[TIMELSEC iQ-F FX5U User's Manual (Hardware)

[TIMELSEC iQ-F FX5UC User's Manual (Hardware)

3. Connect the FX5-4DA-ADP to the external device.
Wiring to external devices. (=5~ Page 117 Wiring)

4. Setthe parameters.
Set the parameters to configure the FX5-4DA-ADP. (== Page 121 Parameter Setting)

5. Createthe program.
Create the program to use the FX5-4DA-ADP.

6. Runthe program.

3.5 Wiring

This section describes the wiring.

European-type terminal block

Wire the European-type terminal block in accordance with the following specifications.

Suitable wiring

Number of wires connected per Wire size Tightening torque
terminal Solid wire, Stranded wire Wire ferrule with insulation
sleeve
One wire 0.3 to 0.5 mm? (AWG22 to 20) 0.3 t0 0.5 mm2 (AWG22 to 20) 0.28 N'-m
Two wires 0.3 mm? (AWG22) —
Precautions

Do not tighten terminal screws with torque exceeding the specified range. Failure to do so may cause equipment failures or

malfunctions.

Wire end treatment

Treat stranded and solid wires as they are or use wire ferrules with insulation sleeves for wiring terminals.

EWhen stranded and solid wires are treated as they are
» Twist the end of stranded wires and make sure that there are no loose wires.

* Do not solder-plate the electric wire ends.

Stripping dimensions of electric wire ends

|

9 mm
(0.36")
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HEWhen wire ferrules with insulation sleeves are

used

Depending on the thickness of a wiring sheath used, it may be difficult to insert the sheath into an insulation sleeve. Refer to

the external dimensions as a reference to select wires.

External dimension of wire ferrules with insulation sleeves

Insulating sleeve Contact area
(crimp area)

10 [D=—

2.6 mm (0.317)

0.1 . 14mm

(0.55")

<Reference>

Manufacturer Model Crimp tool

Phoenix Contact GmbH & Co. KG Al 0.5-6 WH CRIMPFOX 6

CRIMPFOX 6T-F

HTool

For tightening terminals, use a small, commercially-available screwdriver with a straight tip. The recommended

shape is shown in the figure on the right.
MPrecautions

When a precision screwdriver with a small grip is used, the specified tightening torque cannot be obtained. Use

the following screwdriver or equivalent product (grip diameter: 25 mm) to obtain tl

With straight tip
%

he tightening torque specified

above. 0.4 mm 2.5 mm
—l S —
(0.01") (0.09")
<Reference>
Manufacturer Model
Phoenix Contact GmbH & Co. KG SZS0.4%2.5
Terminal layout
The following table shows the terminal layout.
Terminal block Signal name Function
,—1 V1+ CH1 Voltage output
Terminal layout 11+ Current output
o = V1+ COoM1 Common
1+ V2+ CH2 Voltage output
COM1
var 12+ Current output
12+ COM2 Common
COM2 V3+ CH3 Voltage output
v+ 13+ Current output
13+
COM3 Common
COM3
Va+ V4+ CH4 Voltage output
14+ 14+ Current output
=) COM4 CcomM4 Common
- — Do not connected.
Terminal block Signal name Function
+ 24V DC power supply (+)
* - 24 V DC power supply (-)
€L e Ground
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Power supply wiring

The following figures show wiring of the power supply.

To connect to the FX5U CPU module

[When an external power supply is used] [When a service power supply is used]
FX5-4DA-ADP FX5U FX5-4DA-ADP FX5U
CPU module CPU module
24+ | 24-| L — =+ 24+ |24-| L — H2av| ov 4 L+ —
I

I

Fuse
1724V DC = Groundin Groundin =
(Ground resistgance: (Ground resistgance:
100 Q or less) 100 Q or less)
Precautions

» Ground the "ground" terminal to a class-D grounded power supply line (100 Q or less) together with the grounding terminal
of the CPU module.

* When using an external power supply, turn on the power supply at the same time as the CPU module or earlier than the

CPU module. When turning off the power, confirm the safety of the system and turn off the power of the PLC (including
expansion adapters) at the same time.

To connect to the FX5UC CPU module

FX5-4DA-ADP FX5UC
CPU module
Black
—24+|24-| L — ——24+ | 24-| L |—
Red Green
Fuse [] Grounding

H = (Ground resistance:
24VDC - ( 100 Q or less)

Precautions

» Ground the "ground" terminal to a class-D grounded power supply line (100 Q or less) together with the grounding terminal
of the CPU module.

* For the 24 V DC power supply, be sure to use the same power as the CPU module.
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Analog output wiring

The following figures show wiring of the analog output.

[Using voltage output]

Terminal FX5-4DA-ADP
vo+ <]
10+
COMO /J—,
Vo+

o+ <]
COMO /J—/

External power
supply wiring

1. 24+ [ —=--

!
24VDC T Fos L Filter H A4—

:L_ L
Grounding
(Ground resistance:
100 Q or less)

VO+, 10+, COMO, CHO: O represents the channel number.

5

*1  For analog output wiring, use shielded twisted-pair cables (double-core type). Separate them from other power lines or lines which can
be induced by others.
*2 Ground a shielded cable at one point on the signal receiving side.

Grounding

Perform the following.

» Perform class D grounding (Grounding resistance: 100 Q or less).

» Ground the PLC independently when possible.

If the PLC cannot be grounded independently, perform the "Common grounding" shown below.
For the details, refer to the following manual.

L[TIMELSEC iQ-F FX5U User's manual (Hardware)

[TIMELSEC iQ-F FX5UC User's manual (Hardware)

Other Other Other
PI:\C equig\ment PLC equipment PI:\C equie\ment
Independent grounding Shared grounding Common grounding
(Best condition) (Good condition) (Not allowed)

* Use a grounding wire with thickness of AWG 22 to 20 (0.3 to 0.5 mm2).
* Locate the ground point as close to the PLC as possible to minimize the length of the grounding wire.

3 FX5-4DA-ADP
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3.6

Parameter Setting

Set the parameters of each channel.

Setting parameters here eliminates the need to program them.

Pointp

Parameters are enabled when the CPU module is powered ON or after a reset. In addition, operations

different from the parameter settings are possible by transferring values to special relays and special registers
while changing these values in the program.
Refer to IZ5~ Page 127 List of Special Relays or [Z=~ Page 135 List of Special Registers for details on the

special relays and special registers.

Basic settings

Setting procedure

Open "Basic Settings" of the GX Works3.

1. Start Module parameter.

O Navigation window = [Parameter] => [Module Information] = Module model name => [Module Parameter] = "Basic

Settings"

Window.

Item
= BrA Conversion EnablieDisable Sctting Fiarctiar
D/ Conversion Enable/Dizable Setting
=) D & Dutput Enable /Disable Setting
D& Output Enable/Dizable Setting
= Range switchme function
Output ranee setting

Displayed.items

CH1 GH2 CH3 CH4
iSet Enable/Disable D/ A conversion.
Dizable Dizable Dizable Dizable
Set Enable/Disable D/A output.
Dizable Dizable Dizable Dizable

Able to set the analog input range and to change the input conversion characteristics.
Output Woltage (0 to 10V Output Woltage (0 to 10%)  Output Voltage (0 to 10 Output Voltage (0 to 1000

Item Description Setting range Default
D/A Conversion Enable/Disable Set whether to "enable" or "disable" D/A conversion. « Disable Disable
Setting « Enable
D/A Output Enable/Disable Set whether to "enable" or "disable" D/A output. « Disable Disable
Setting « Enable
Output range setting Setting area for output range setting. * Output Voltage (0 to 10 V) Output Voltage
* Output Voltage (0 to 5 V) (0to 10V)
* Output Voltage (1 to 5 V)
* Output Voltage (-10 to 10 V)
* Output Current (0 to 20 mA)
* Output Current (4 to 20 mA)

2. Click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down list
Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.
* Item where a value is entered into the text box
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Application settings

Setting procedure

Open "Application Settings" of the GX Works3.
1. Start Module parameter.

O Navigation window = [Parameter] = [Module Information] = Module model name = [Module Parameter] = "Application

Settings"
Window
Item CGH1 GH2 CH3 CHY

=] Warming Output Fusclios {Execute the setting related to warnmne at D/ conversion.

Warhing Output Setting Dizable Dizable Dizable Dizable

Warning output upper limit value 0 ] ] ]

Warning output lower limit value 0 ] ] ]
= Scaling Setting Execute the setting related to scaling at D/A conversion.

Scaline Enable/Dizable Dizable Dizable Dizable Dizable

Scaling Upper Limit Walue 1] 1] ] ]

Scaling Lower Limit Walue 0 0 0 0

= Shift Function Execute the setting related to shift function at D/ conversion.
Shifting amount to conversion value ] I I I
[=] Analog Output HOLD/CLEAR Settine It can be set whether to HOLD the last value, setting value or CLEAR DS & conversion digital value according to CPU

HOLDAGLE AR Satting Current Walue (Hald) Current Value [Hold) Current Walue (Hold) Current Walue (Hold)
HOLD Setting Value 0 0 0 0

= Disconnection detection function Set value for Disconnection detection.
Disconnection detection enable/disable satting Dizable Dizable Dizable Dizable
Digconnection recovery detection enable/dizable setting  Dizable Dizable Dizable Dizable

Displayed. items

I

Item Description Setting range Default

Warning Output Setting Set whether to "enable" or "disable" warning output. « Disable Disable
* Enable

Warning output upper limit value Set upper limit value of digital input value for warning output. -32767 to +32767 —

Warning output lower limit value Set lower limit value of digital input value for warning output. -32768 to +32766 —

Scaling Enable/Disable Set whether to "enable" or "disable" scaling. « Disable Disable
* Enable

Scaling Upper Limit Value Set scaling conversion upper limit value. -32768 to +32767 —

Scaling Lower Limit Value Set scaling conversion lower limit value. -32768 to +32767 —

Shifting amount to conversion Set shifting amount for shift function. -32768 to +32767 0

value

HOLD/CLEAR Setting Set output status at CLEAR or HOLD. * CLEAR Current Value

* Current Value (Hold)

* Setting Value

(Hold)

HOLD Setting Value

Set digital value that output at HOLD for each channel when
"setting value" is selected in "HOLD/CLEAR setting".

-32768 to +32767

Disconnection detection enable/ Set whether to "enable" or "disable" disconnection detection. « Disable Disable
disable setting * Enable
Disconnection recovery detection | Set whether to "enable" or "disable" disconnection recovery * Disable Disable
enable/disable setting detection. * Enable

2. Click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down list
Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.
* Item where a value is entered into the text box
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3.7 Troubleshooting

This section describes errors that may occur in the use of the FX5-4DA-ADP and those troubleshooting.

Troubleshooting with the LEDs

Check the state of the LED to narrow down the possible causes of the trouble. This step is the first diagnostics.
A state of the FX5-4DA-ADP can be checked with the PWR LED. The following table shows the correspondence of LED and
a state of the FX5-4DA-ADP.

PWR LED Indicates the power supply status of the FX5-4DA-ADP.
On: The power supply is supplied.
Off: The power supply is not supplied.

Checking the state of the module

Open the module diagnostics window of the GX Works3 to check the error codes (alarm codes) and error history of the FX5-
4DA-ADP.

O [Diagnostics] = [Module Diagnostics (CPU Diagnostics)]

- Suppl tary Functi
Model Name Product Mo F/W Version upplementary Function
- kR R R AR |muu«mur |aurunu Ethemehdissnosticemmy Stop Monitaring

Booter F/W Version H/W Version

* |:u

Errar Infarmation | Madule Information List|

Errar ] Error Jump
MNo. Occurrence Date Status Code Overview

1 No Error - -

Clear Error

Legend gy  Major ‘ Moderate A Minar

Create File..
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Troubleshooting by Symptom

When the PWR LED does not turn ON

Check item

Action

Whether the power is supplied

Check whether the voltage supplied to the FX5-4DA-ADP is within the rated
range.

Whether the FX5-4DA-ADP is attached normally to the CPU module

Check the FX5-4DA-ADP attached status.

When the analog output value is not given

Check item

Action

Whether the analog signal cable is connected normally to the FX5-4DA-ADP

Check the signal cables visually, and wire the analog signal cable correctly.

Whether the external equipment is wired correctly

Wire the external equipment correctly to the FX5-4DA-ADP.

Whether 24 V DC is supplied as the external power to the FX5-4DA-ADP

Supply 24 V DC to the FX5-4DA-ADP.

Whether the "D/A conversion enable/disable setting" is set to "enable" for the
channel to be used

Check the "D/A conversion enable/disable setting" for the channel to be used
in the parameter setting of GX Works3, and set "enable" in the parameter of
GX Works3 or in the program.

Whether the "D/A output enable/disable setting" is set to "enable" for the
channel to be used for output

Check the "D/A output enable/disable setting" for the channel to be used in
the parameter setting of GX Works3, and set "enable" in the parameter of GX
Works3 or in the program.

Whether the digital value is written to the channel to be used for output

Check the digital value in GX Works3.

When the analog output value does not change

Check item

Action

Whether the CPU module operation status is "STOP" or "STOP (by stop
error)"

The analog output HOLD/CLEAR function is being executed.

Set the CPU module to the "RUN" status, and check whether analog output is
given normally. When an error causing stop occurs, remove the cause of the

error, and then turn OFF and ON the CPU module or reset the CPU module.

When a value is not converted into the expected analog output value

Check item

Action

Whether the output range is set correctly

Check the output range setting in the parameter setting of GX Works3. If the
contents of setting are wrong, set the output range again.

Whether the offset/gain is set correctly

Check whether the offset/gain is set correctly.
Check whether D/A conversion is executed correctly.
When D/A conversion is executed correctly, set the offset/gain again.

Whether the scaling function is set correctly

When the scaling function is used, check the scaling function setting in the
parameter setting of GX Works3. If the contents of setting are wrong, set the
scaling function again.

Whether the shift function is working with a proper setting value

Set the input value shift amount suitable for the system.

Whether a digital value above the warning output upper limit value or below
the warning output lower limit value is set

When the warning output function is used, check the warning output function
setting in the parameter setting of GX Works3. When the contents of setting
are all right, check whether the digital value is not set outside the warning
output range.
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When the analog output value is not held

Check item

Action

Whether the CPU module operation status is "STOP" or "STOP (by stop

error)"

Check the CPU module operation status.
The analog output HOLD/CLEAR function is enabled when the CPU module is
in the "STOP" or "STOP (by stop error)" status.

Whether the analog output HOLD/CLEAR function is set correctly

Check the analog output HOLD/CLEAR function setting in the parameter
setting of GX Works3. If the contents of setting are wrong, set the analog
output HOLD/CLEAR function again.

Whether the PWR LED is lit

Reset the CPU module, and check whether the PWR LED turns ON.

Pointp

3.8

FX5-4DA-ADP. Please consult your local Mitsubishi representative.

If digital values cannot be read even after the above actions are taken, the possible cause is a failure of the

List of Error Code

The following table lists the error codes that may be stored.
O: This symbol indicates the number of the channel where a error has occurred. (1: CH1 to 4: CH4)

Error code Error name Description and cause Action
0000H — There is no error. —
1BOOH Warning output upper and lower The value not meeting the following condition Reset CHO Warning output upper limit value
limit value inversion error was set to CHO Warning output upper limit and CHO Warning output lower limit value such
value and CHO Warning output lower limit that upper limit value>lower limit value.
value.
Upper limit value>Lower limit value
1B10H Output status setting range error | A value other than 0 to 2 was set to CHO Reset CHO Output status setting during HOLD
during HOLD Output status setting during HOLD. to0to 2.
1B20OH Output setting value setting range | CHO Output setting value during HOLD is set Set CHO Output setting value during HOLD
error during HOLD outside the range of scaling upper and lower within the range of scaling upper and lower limit
limit value. value.
1B70H Scaling upper and lower limit CHO Scaling upper limit value and CHO Reset CHO Scaling upper limit value or CHO
value setting error Scaling lower limit value are equal. scaling lower limit value such that Scaling upper
limit value#Scaling lower limit value.
1B8OH Range setting range error A value outside the range was set to the CHO Reset the CHO range setting to the following
range setting. value.
Oto5
1B90OH Offset/Gain setting value range A value outside the range was set to CHO Reset CHO Offset value or CHO Gain setting
error Offset setting value or CHO Gain setting value. | value to the following value.
W\oltage
Offset value: -10000 to +9000
Gain value: -9000 to +10000
HECurrent
Offset value: 0 to 17000
Gain value: 3000 to 30000
1BAOH Range setting range error with CHO Disconnection detection functions were For the channel detecting disconnection using
disconnection detection enabled set to Enable and CHO Output range is set to the disconnection detection function, reset CHO
other than the following. Output range to any of the following.
* 41020 mA * 4 to 20 mA
1BBOH Disconnection detection error In CHO, disconnection was detected. Eliminate the cause of disconnection in
appropriate channel and turn 'Error Clear
Request' (SM50) ON.
1BFOH Offset/Gain setting write error During CHO Offset/Gain setting write or CHO Set 'CHO A/D conversion enable/disable
Offset/Gain setting initialization, 'CHO A/D setting' to conversion disable and write CHO
conversion enable/disable setting' was set to Offset /Gain setting or initialize CHO Offset/
conversion enable. Gain setting.
1D70H Offset/Gain computed value CHO Offset/Gain computed value became out Reset CHO Offset value and CHO Gain setting
range error of range. value.
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Error code

Error name

Description and cause

Action

3080H Analog ADP Hardware error Hardware error of analog ADP was detected. After resetting the CPU unit, carry out RUN. If
the same error is displayed again, there is a
possibility of hardware error of the analog ADP.
Consult the nearest Mitsubishi Electric
representative.

3081H Analog ADP Power failure The power is not supplied normally. Confirm if the power is supplied properly.

3082H Analog ADP Memory Error Read error or damaged EEPROM. After resetting the CPU unit, carry out RUN. If
the same error is displayed again, there is a
possibility damaged EEPROM. Consult the
nearest Mitsubishi Electric representative.

3083H Analog ADP Memory Error There is some offset/gain data defect or setting | Reset the data by offset/gain settings.

defect in EEPROM.
3084H Analog ADP Communication error | Communication error occurred between the Confirm if ADP is connected properly to the

analog ADP and the PLC.

PLC. If not improved, consult the nearest
Mitsubishi Electric representative.

3.9

List of Alarm Code

The following table shows the list of the alarm codes stored.

O: This symbol indicates the number of the channel where an alarm has occurred. (1:

CH1 to 4: CH4)

Alarm code Alarm name Description and cause Action

0000H — There is no error. —

08000H Warning output (upper limit) Warning output alarm (upper limit) has occurred | When the CHO digital operation value returns

in the CHO. from the warning output range, the alarm code
0810H Warning output (lower limit) Warning output alarm (lower limit) has occurred automatically changes to "0: Normal™.
in the CHO.

ocoOH Offset gain reading output range The saved offset/gain output range is different Change the currently set output range to the
mismatch from the currently set output range. output range selected when the offset/gain was

written, and then read the offset/gain.

OEOOH Range change alarm during The range was changed during offset/gain Wait until offset/gain writing or offset/gain
offset/gain writing or offset/gain writing or offset/gain initialization. initialization is finished, and then change the
initialization range.

OE10H Offset/gain initialization execution | Offset/gain initialization was executed during Wait until offset/gain writing is finished, and then
alarm offset/gain writing. initialize the offset/gain.

OE200H Offset/gain writing execution Offset/gain writing was executed during offset/ | Wait until offset/gain initialization is finished,
alarm gain initialization. and then write the offset/gain.

OE30OH Analog ADP memory access Offset/gain writing, offset/gain reading or offset/ | Reset the CPU module.
alarm gain initialization was executed while the analog

ADP memory error (Error code: 3082H) was
detected.
Or offset reading was executed while the analog
ADP memory error (Error code: 3083H) was
detected.
OFOOH Setting change alarm Special relays/registers for analog are changed | Change the setting of special relays/registers

while conversion is enabled.

while conversion is disabled.
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3.10 List of Special Relays

The special relays are shown below.

1st analog expansion adapter
The special relays list for the 1st FX5-4DA-ADP module is shown below.

Special relays Name Reference
CH1 CH2 CH3 CH4

SM6300 SM6340 SM6380 SM6420 D/A conversion enable/disable setting Page 129
SM6301 SM6341 SM6381 SM6421 D/A output enable/disable setting Page 129
SM6308 SM6348 SM6388 SM6428 Scaling enable/disable setting Page 130
SM6311 SM6351 SM6391 SM6431 Warning output upper limit value flag Page 130
SM6312 SM6352 SM6392 SM6432 Warning output lower limit value flag Page 130
SM6313 SM6353 SM6393 SM6433 Warning output setting Page 131
SM6318 SM6358 SM6398 SM6438 Disconnection detection flag Page 131
SM6319 SM6359 SM6399 SM6439 Disconnection detection enable/disable setting Page 131
SM6320 SM6360 SM6400 SM6440 Disconnection recovery detection enable/disable setting Page 132
SM6332 SM6372 SM6412 SM6452 Offset/gain reading Page 132
SM6333 SM6373 SM6413 SM6453 Offset/gain writing Page 132
SM6334 SM6374 SM6414 SM6454 Offset/gain initialization Page 133
SM6337 SM6377 SM6417 SM6457 D/A conversion alarm clear request Page 133
SM6338 SM6378 SM6418 SM6458 D/A conversion alarm flag Page 133
SM6339 SM6379 SM6419 SM6459 D/A conversion error flag Page 134

2nd analog expansion adapter
The special relays list for the 2nd FX5-4DA-ADP module is shown below.

Special relays Name Reference
CH1 CH2 CH3 CH4

SM6660 SM6700 SM6740 SM6780 D/A conversion enable/disable setting Page 129
SM6661 SM6701 SM6741 SM6781 D/A output enable/disable setting Page 129
SM6668 SM6708 SM6748 SM6788 Scaling enable/disable setting Page 130
SM6671 SM6711 SM6751 SM6791 Warning output upper limit value flag Page 130
SM6672 SM6712 SM6752 SM6792 Warning output lower limit value flag Page 130
SM6673 SM6713 SM6753 SM6793 Warning output setting Page 131
SM6678 SM6718 SM6758 SM6798 Disconnection detection flag Page 131
SM6679 SM6719 SM6759 SM6799 Disconnection detection enable/disable setting Page 131
SM6680 SM6720 SM6760 SM6800 Disconnection recovery detection enable/disable setting Page 132
SM6692 SM6732 SM6772 SM6812 Offset/gain reading Page 132
SM6693 SM6733 SM6773 SM6813 Offset/gain writing Page 132
SM6694 SM6734 SM6774 SM6814 Offset/gain initialization Page 133
SM6697 SM6737 SM6777 SM6817 D/A conversion alarm clear request Page 133
SM6698 SM6738 SM6778 SM6818 D/A conversion alarm flag Page 133
SM6699 SM6739 SM6779 SM6819 D/A conversion error flag Page 134
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3rd analog expansion adapter

The special relays list for the 3rd FX5-4DA-ADP module is shown below.

Special relays Name Reference
CH1 CH2 CH3 CH4

SM7020 SM7060 SM7100 SM7140 D/A conversion enable/disable setting Page 129
SM7021 SM7061 SM7101 SM7141 D/A output enable/disable setting Page 129
SM7028 SM7068 SM7108 SM7148 Scaling enable/disable setting Page 130
SM7031 SM7071 SM7111 SM7151 Warning output upper limit value flag Page 130
SM7032 SM7072 SM7112 SM7152 Warning output lower limit value flag Page 130
SM7033 SM7073 SM7113 SM7153 Warning output setting Page 131
SM7038 SM7078 SM7118 SM7158 Disconnection detection flag Page 131
SM7039 SM7079 SM7119 SM7159 Disconnection detection enable/disable setting Page 131
SM7040 SM7080 SM7120 SM7160 Disconnection recovery detection enable/disable setting Page 132
SM7052 SM7092 SM7132 SM7172 Offset/gain reading Page 132
SM7053 SM7093 SM7133 SM7173 Offset/gain writing Page 132
SM7054 SM7094 SM7134 SM7174 Offset/gain initialization Page 133
SM7057 SM7097 SM7137 SM7177 D/A conversion alarm clear request Page 133
SM7058 SM7098 SM7138 SM7178 D/A conversion alarm flag Page 133
SM7059 SM7099 SM7139 SM7179 D/A conversion error flag Page 134

4th analog expansion adapter
The special relays list for the 4th FX5-4DA-ADP module is shown below.

Special relays Name Reference
CH1 CH2 CH3 CH4

SM7380 SM7420 SM7460 SM7500 D/A conversion enable/disable setting Page 129
SM7381 SM7421 SM7461 SM7501 D/A output enable/disable setting Page 129
SM7388 SM7428 SM7468 SM7508 Scaling enable/disable setting Page 130
SM7391 SM7431 SM7471 SM7511 Warning output upper limit value flag Page 130
SM7392 SM7432 SM7472 SM7512 Warning output lower limit value flag Page 130
SM7393 SM7433 SM7473 SM7513 Warning output setting Page 131
SM7398 SM7438 SM7478 SM7518 Disconnection detection flag Page 131
SM7399 SM7439 SM7479 SM7519 Disconnection detection enable/disable setting Page 131
SM7400 SM7440 SM7180 SM7520 Disconnection recovery detection enable/disable setting Page 132
SM7412 SM7452 SM7492 SM7532 Offset/gain reading Page 132
SM7413 SM7453 SM7493 SM7533 Offset/gain writing Page 132
SM7414 SM7454 SM7494 SM7534 Offset/gain initialization Page 133
SM7417 SM7457 SM7497 SM7537 D/A conversion alarm clear request Page 133
SM7418 SM7458 SM7498 SM7538 D/A conversion alarm flag Page 133
SM7419 SM7459 SM7499 SM7539 D/A conversion error flag Page 134
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3.11 Detail of Special Relays

This section explains the details of special relays.
R: Read only, R/W: Read/Write

D/A conversion enable/disable setting

Set whether to enable or disable D/A conversion.

Setting value Setting description Default value R/W
0: OFF D/A conversion enable 1: ON R/W
1: ON D/A conversion disable

For details D/A conversion enable/disable function, refer to the following.
(=5~ Page 101 D/A Conversion Enable/Disable Function

Name Connection part | Special relay
CH1 CH2 CH3 CH4
D/A conversion enable/disable 1st adapter SM6300 SM6340 SM6380 SM6420
sefting 2nd adapter SM6660 SM6700 SM6740 SM6780
3rd adapter SM7020 SM7060 SM7100 SM7140
4th adapter SM7380 SM7420 SM7460 SM7500

D/A output enable/disable setting

Set whether to output the D/A conversion value or to output the offset value.

Setting value Setting description Default value R/W
0: OFF D/A conversion value 1: ON R/W
1: ON Offset value

Pointp

The setting value will be ignored when the D/A conversion enable/disable setting is set to "disable".

For details D/A output enable/disable setting function, refer to the following.
(==~ Page 101 D/A Output Enable/Disable Setting Function

Name Connection part | Special relay
CH1 CH2 CH3 CH4
D/A output enable/disable setting | 1st adapter SM6301 SM6341 SM6381 SM6421
2nd adapter SM6661 SM6701 SM6741 SM6781
3rd adapter SM7021 SM7061 SM7101 SM7141
4th adapter SM7381 SM7421 SM7461 SM7501
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Scaling enable/disable setting

Set whether to enable or disable the scaling function.

Setting value Setting description Default value R/W
0: OFF Scaling function enable 1: ON R/W
1: ON Scaling function disable
For details scaling function, refer to the following.
[=5~ Page 104 Scaling Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Scaling enable/disable setting 1st adapter SM6308 SM6348 SM6388 SM6428
2nd adapter SM6668 SM6708 SM6748 SM6788
3rd adapter SM7028 SM7068 SM7108 SM7148
4th adapter SM7388 SM7428 SM7468 SM7508
Warning output upper limit value flag
This flag monitors the upper limit value warning in the warning output.
Monitor value Display description Default value R/IW
0: OFF Normal 0: OFF R
1: ON Warning output upper limit detection
For details warning output function, refer to the following.
=5~ Page 107 Warning Output Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Warning output upper limit value 1st adapter SM6311 SM6351 SM6391 SM6431
flag 2nd adapter SM6671 SM6711 SM6751 SM6791
3rd adapter SM7031 SM7071 SM7111 SM7151
4th adapter SM7391 SM7431 SM7471 SM7511
Warning output lower limit value flag
This flag monitors the lower limit value warning in the warning output.
Monitor value Display description Default value R/W
0: OFF Normal 0: OFF R
1: ON Warning output lower limit detection
For details warning output function, refer to the following.
[~ Page 107 Warning Output Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Warning output lower limit value 1st adapter SM6312 SM6352 SM6392 SM6432
flag 2nd adapter SM6672 SM6712 SM6752 SM6792
3rd adapter SM7032 SM7072 SM7112 SM7152
4th adapter SM7392 SM7432 SM7472 SM7512
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Warning output setting

Set whether to enable or disable the warning output.

Setting value

Setting description

Default value R/IW

0: OFF Warning output enable 1: ON R/W
1: ON Warning output disable
For details warning output function, refer to the following.
=5~ Page 107 Warning Output Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Warning output setting 1st adapter SM6313 SM6353 SM6393 SM6433
2nd adapter SM6673 SM6713 SM6753 SM6793
3rd adapter SM7033 SM7073 SM7113 SM7153
4th adapter SM7393 SM7433 SM7473 SM7513
Disconnection detection flag
This flag monitors the disconnection detection.
Monitor value Display description Default value R/IW
0: OFF Normal 0: OFF R
1: ON Disconnection detection
For details disconnection detection function, refer to the following.
(=5~ Page 108 Disconnection Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Disconnection detection flag 1st adapter SM6318 SM6358 SM6398 SM6438
2nd adapter SM6678 SM6718 SM6758 SM6798
3rd adapter SM7038 SM7078 SM7118 SM7158
4th adapter SM7398 SM7438 SM7478 SM7518

Disconnection detection enable/disable setting

Set whether to enable or disable the disconnection detection function.

Setting value

Setting description

Default value RIW

0: OFF Disconnection detection enable 1: ON R/W
1: ON Disconnection detection disable
For details disconnection detection function, refer to the following.
[~ Page 108 Disconnection Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Disconnection detection enable/ 1st adapter SM6319 SM6359 SM6399 SM6439
disable setting 2nd adapter SM6679 SM6719 SM6759 SM6799
3rd adapter SM7039 SM7079 SM7119 SM7159
4th adapter SM7399 SM7439 SM7479 SM7519
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Disconnection recovery detection enable/disable setting

Set whether to enable or disable the disconnection detection recovery.

Setting value Setting description Default value R/W
0: OFF Disconnection recovery detection enable 1: ON R/W
1: ON Disconnection recovery detection disable
For details disconnection detection function, refer to the following.
[=5~ Page 108 Disconnection Detection Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Disconnection recovery detection | 1st adapter SM6320 SM6360 SM6400 SM6440
enable/disable setting 2nd adapter SM6680 SM6720 SM6760 SM6800
3rd adapter SM7040 SM7080 SM7120 SM7160
4th adapter SM7400 SM7440 SM7480 SM7520
Offset/gain reading
An offset/gain setting value is read.
Setting value Setting description Default value R/W
0: OFF Offset/gain reading is not performed. 0: OFF R/W
1: ON Offset/gain reading is performed.
For details offset/gain setting, refer to the following.
(=5~ Page 110 Offset/gain Setting Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Offset/gain reading 1st adapter SM6332 SM6372 SM6412 SM6452
2nd adapter SM6692 SM6732 SM6772 SM6812
3rd adapter SM7052 SM7092 SM7132 SM7172
4th adapter SM7412 SM7452 SM7492 SM7532
Offset/gain writing
An offset/gain setting value is written in.
Setting value Setting description Default value R/W
0: OFF Offset/gain writing is not performed. 0: OFF R/W
1: ON Offset/gain writing is performed.
For details offset/gain setting, refer to the following.
[~ Page 110 Offset/gain Setting Function
Name Connection part | Special relay
CH1 CH2 CH3 CH4
Offset/gain writing 1st adapter SM6333 SM6373 SM6413 SM6453
2nd adapter SM6693 SM6733 SM6773 SM6813
3rd adapter SM7053 SM7093 SM7133 SM7173
4th adapter SM7413 SM7453 SM7493 SM7533
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Offset/gain initialization

An offset/gain setting value is initialized.

Setting value Setting description Default value R/W
0: OFF Offset/gain initialization is not performed. 0: OFF R/W
1: ON Offset/gain initialization is performed.

For details offset/gain initialization, refer to the following.
[=5~ Page 115 Offset/gain Initialization Function

Name Connection part | Special relay
CH1 CH2 CH3 CH4
Offset/gain initialization 1st adapter SM6334 SM6374 SM6414 SM6454
2nd adapter SM6694 SM6734 SM6774 SM6814
3rd adapter SM7054 SM7094 SM7134 SM7174
4th adapter SM7414 SM7454 SM7494 SM7534

D/A conversion alarm clear request

A D/A conversion alarm clear request is performed.

Setting value Setting description Default value R/W
0: OFF With no D/A conversion alarm clear request. 0: OFF R/W
1: ON Those with D/A conversion alarm clear request.

For details D/A conversion alarm clear request, refer to the following.
(=5~ Page 116 Alarm clear request

Name Connection part | Special relay
CH1 CH2 CH3 CH4
D/A conversion alarm clear 1st adapter SM6337 SM6377 SM6417 SM6457
request 2nd adapter SM6697 SM6737 SM6777 SM6817
3rd adapter SM7057 SM7097 SM7137 SM7177
4th adapter SM7417 SM7457 SM7497 SM7537

D/A conversion alarm flag

"D/A conversion alarm flag" turns on when an alarm occurs.

Monitor value Display description Default value R/W
0: OFF Normal 0: OFF R
1: ON D/A conversion alarm occur

To turn OFF the "D/A conversion alarm flag" and clear the "D/A conversion latest alarm code", set the "D/A conversion alarm
clear request" from OFF to ON.

D/A conversion 0 >< Alarm occur >< 0
latest alarm code >
. ON I
D/A conversion » T
alarm flag o
. ON ;
D/A conversion
alarm clear request OFF
Name Connection part | Special relay
CH1 CH2 CH3 CH4
D/A conversion alarm flag 1st adapter SM6338 SM6378 SM6418 SM6458
2nd adapter SM6698 SM6738 SM6778 SM6818
3rd adapter SM7058 SM7098 SM7138 SM7178
4th adapter SM7418 SM7458 SM7498 SM7538
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D/A conversion error flag

"D/A conversion error flag" turns on when an error occurs.

0: OFF Normal 0: OFF R

1: ON D/A conversion error occur

To turn OFF the "D/A conversion error flag" and clear the "D/A conversion latest error code", set the "error clear request"
(SM50) of the CPU module from OFF to ON.

D/A conversion 0 >< Error occur >< 0
latest error code ; 4N\
. ON T
D/A conversion > L -
error flag (S N B T—
ON ) 3
Error clear request (SM50) - oy
OFF
D/A conversion error flag 1st adapter SM6339 SM6379 SM6419 SM6459
2nd adapter SM6699 SM6739 SM6779 SM6819
3rd adapter SM7059 SM7099 SM7139 SM7179
4th adapter SM7419 SM7459 SM7499 SM7539

3 FX5-4DA-ADP
134 3.11 Detail of Special Relays



3.12 List of Special Registers

The special registers are shown below.

1st analog expansion adapter
The special registers list for the 1st FX5-4DA-ADP module is shown below.

Special registers Name Reference
CH1 CH2 CH3 CH4

SD6300 SD6340 SD6380 SD6420 Digital value Page 137
SD6301 SD6341 SD6381 SD6421 Digital operation value Page 137
SD6302 SD6342 SD6382 SD6422 Analog output value monitor Page 138
SD6303 SD6343 SD6383 SD6423 HOLD/CLEAR function setting Page 138
SD6304 SD6344 SD6384 SD6424 HOLD setting value Page 138
SD6305 SD6345 SD6385 SD6425 Output range setting Page 139
SD6308 SD6348 SD6388 SD6428 Scaling upper limit value Page 139
SD6309 SD6349 SD6389 SD6429 Scaling lower limit value Page 139
SD6310 SD6350 SD6390 SD6430 Input value shift amount Page 140
SD6311 SD6351 SD6391 SD6431 Warning output upper limit value Page 140
SD6312 SD6352 SD6392 SD6432 Warning output lower limit value Page 140
SD6332 SD6372 SD6412 SD6452 Offset setting value Page 141
SD6333 SD6373 SD6413 SD6453 Gain setting value Page 141
SD6334 SD6374 SD6414 SD6454 Offset/gain writing enable code Page 141
SD6338 SD6378 SD6418 SD6458 D/A conversion latest alarm code Page 142
SD6339 SD6379 SD6419 SD6459 D/A conversion latest error code Page 142

2nd analog expansion adapter
The special registers list for the 2nd FX5-4DA-ADP module is shown below.

Special registers Name Reference
CH1 CH2 CH3 CH4

SD6660 SD6700 SD6740 SD6780 Digital value Page 137
SD6661 SD6701 SD6741 SD6781 Digital operation value Page 137
SD6662 SD6702 SD6742 SD6782 Analog output value monitor Page 138
SD6663 SD6703 SD6743 SD6783 HOLD/CLEAR function setting Page 138
SD6664 SD6704 SD6744 SD6784 HOLD setting value Page 138
SD6665 SD6705 SD6745 SD6785 Output range setting Page 139
SD6668 SD6708 SD6748 SD6788 Scaling upper limit value Page 139
SD6669 SD6709 SD6749 SD6789 Scaling lower limit value Page 139
SD6670 SD6710 SD6750 SD6790 Input value shift amount Page 140
SD6671 SD6711 SD6751 SD6791 Warning output upper limit value Page 140
SD6672 SD6712 SD6752 SD6792 Warning output lower limit value Page 140
SD6692 SD6722 SD6762 SD6802 Offset setting value Page 141
SD6693 SD6723 SD6763 SD6803 Gain setting value Page 141
SD6694 SD6734 SD6774 SD6814 Offset/gain writing enable code Page 141
SD6698 SD6738 SD6778 SD6818 D/A conversion latest alarm code Page 142
SD6699 SD6739 SD6779 SD6819 D/A conversion latest error code Page 142
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3rd analog expansion adapter

The special registers list for the 3rd FX5-4DA-ADP module is shown below.

Special registers Name Reference
CH1 CH2 CH3 CH4

SD7020 SD7060 SD7100 SD7140 Digital value Page 137
SD7021 SD7061 SD7101 SD7141 Digital operation value Page 137
SD7022 SD7062 SD7102 SD7142 Analog output value monitor Page 138
SD7023 SD7063 SD7103 SD7143 HOLD/CLEAR function setting Page 138
SD7024 SD7064 SD7104 SD7144 HOLD setting value Page 138
SD7025 SD7065 SD7105 SD7145 Output range setting Page 139
SD7028 SD7068 SD7108 SD7148 Scaling upper limit value Page 139
SD7029 SD7069 SD7109 SD7149 Scaling lower limit value Page 139
SD7030 SD7070 SD7110 SD7150 Input value shift amount Page 140
SD7031 SD7071 SD7111 SD7151 Warning output upper limit value Page 140
SD7032 SD7072 SD7112 SD7152 Warning output lower limit value Page 140
SD7052 SD7092 SD7132 SD7172 Offset setting value Page 141
SD7053 SD7093 SD7133 SD7173 Gain setting value Page 141
SD7054 SD7094 SD7134 SD7174 Offset/gain writing enable code Page 141
SD7058 SD7098 SD7138 SD7178 D/A conversion latest alarm code Page 142
SD7059 SD7099 SD7139 SD7179 D/A conversion latest error code Page 142

4th analog expansion adapter
The special registers list for the 4th FX5-4DA-ADP module is shown below.

Special registers Name Reference
CH1 CH2 CH3 CH4

SD7380 SD7420 SD7460 SD7500 Digital value Page 137
SD7381 SD7421 SD7461 SD7501 Digital operation value Page 137
SD7382 SD7422 SD7462 SD7502 Analog output value monitor Page 138
SD7383 SD7423 SD7463 SD7503 HOLD/CLEAR function setting Page 138
SD7384 SD7424 SD7464 SD7504 HOLD setting value Page 138
SD7385 SD7425 SD7465 SD7505 Output range setting Page 139
SD7388 SD7428 SD7468 SD7508 Scaling upper limit value Page 139
SD7389 SD7429 SD7469 SD7509 Scaling lower limit value Page 139
SD7390 SD7430 SD7470 SD7510 Input value shift amount Page 140
SD7391 SD7431 SD7471 SD7511 Warning output upper limit value Page 140
SD7392 SD7432 SD7472 SD7512 Warning output lower limit value Page 140
SD7412 SD7452 SD7492 SD7532 Offset setting value Page 141
SD7413 SD7453 SD7493 SD7533 Gain setting value Page 141
SD7414 SD7454 SD7494 SD7534 Offset/gain writing enable code Page 141
SD7418 SD7458 SD7498 SD7538 D/A conversion latest alarm code Page 142
SD7419 SD7459 SD7499 SD7539 D/A conversion latest error code Page 142
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3.13 Detail of Special Registers

This section explains the details of special registers.
R: Read only, R/W: Read/Write

Digital value

Set the digital value for D/A conversion.

Output range setting Digital value setting range When the scaling function is enabled Default value R/W
Voltage Oto10V 0 to 16000 Scaling lower limit value to Scaling upper limit value | 0 R/W
Oto5V
1to5V
-10to +10 V -8000 to +8000
Current 0to 20 mA 0 to 16000
4 t0o 20 mA
Point/@

When the digital value is set outside the allowable setting range, D/A conversion will be executed within the
allowable setting range.

Name Connection part | Special register
CH1 CH2 CH3 CH4
Digital value 1st adapter SD6300 SD6340 SD6380 SD6420
2nd adapter SD6660 SD6700 SD6740 SD6780
3rd adapter SD7020 SD7060 SD7100 SD7140
4th adapter SD7380 SD7420 SD7460 SD7500

Digital operation value

The digital operation value obtained by the scaling function and shift function is stored.

Monitor value Default value R/W
-32768 to +32767 0 R
Point}3
The value equivalent to the digital value is stored when the scaling function and shift function are not used.
Name Connection part | Special relay
CH1 CH2 CH3 CH4

Digital operation value 1st adapter SD6301 SD6341 SD6381 SD6421

2nd adapter SD6661 SD6701 SD6741 SD6781

3rd adapter SD7021 SD7061 SD7101 SD7141

4th adapter SD7381 SD7421 SD7461 SD7501
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Analog output value monitor

The D/A-converted analog value is stored.

Monitor value Default value R/IW
-10240 to +20479 0 R
Point/®

* The unitis "1 V = 1000 mV" for voltage input, and "1 mA = 1000 pA" for current input.
* The upper limit value or lower limit value is stored when the analog value is outside the output range.

Name Connection part | Special relay
CH1 CH2 CH3 CH4
Analog output value monitor 1st adapter SD6302 SD6342 SD6382 SD6422
2nd adapter SD6662 SD6702 SD6742 SD6782
3rd adapter SD7022 SD7062 SD7102 SD7142
4th adapter SD7382 SD7422 SD7462 SD7502

HOLD/CLEAR function setting

Set whether to hold or clear the analog output value when the CPU module is in the "STOP" or "STOP (by stop error)" status.

Setting value Description Default value R/W
0 CLEAR 1 R/W
1 Current Value (Hold)
2 HOLD setting value

Pointp

» The output status setting range error in HOLD status (Error code: 1B10H) occurs when any value other
than the above values is set.
« Set a value to the "HOLD setting value" when setting "2" here.

For details analog output HOLD/CLEAR function, refer to the following.
[~ Page 102 Analog Output HOLD/CLEAR Function

Name Connection part | Special relay
CH1 CH2 CH3 CH4
HOLD/CLEAR function setting 1st adapter SD6303 SD6343 SD6383 SD6423
2nd adapter SD6663 SD6703 SD6743 SD6783
3rd adapter SD7023 SD7063 SD7103 SD7143
4th adapter SD7383 SD7423 SD7463 SD7503

HOLD setting value

Set the output value when "2: HOLD setting value" is set to the HOLD/CLEAR function setting.

Range Default value R/W

-32768 to +32767 0 R/W

For details analog output HOLD/CLEAR function, refer to the following.
(=5~ Page 102 Analog Output HOLD/CLEAR Function

Name Connection part | Special relay
CH1 CH2 CH3 CH4
HOLD setting value 1st adapter SD6304 SD6344 SD6384 SD6424
2nd adapter SD6664 SD6704 SD6744 SD6784
3rd adapter SD7024 SD7064 SD7104 SD7144
4th adapter SD7384 SD7424 SD7464 SD7504
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Output range setting

Set the output range.

0 Oto 10V 0 R/W
1 Oto5V
2 1to5V
3 -10to+10V
4 0to 20 mA
5 4 to 20 mA
e

The range setting range error (Error code: 1B8H) occurs when any value other than the above values is set.

Output range setting 1st adapter SD6305 SD6345 SD6385 SD6425
2nd adapter SD6665 SD6705 SD6745 SD6785
3rd adapter SD7025 SD7065 SD7105 SD7145
4th adapter SD7385 SD7425 SD7465 SD7505

Scaling upper limit value

Set the upper limit value of the scaling conversion range.

-32768 to +32767 0 R/W

For details scaling function, refer to the following.
(=5~ Page 104 Scaling Function

Scaling upper limit value 1st adapter SD6308 SD6348 SD6388 SD6428
2nd adapter SD6668 SD6708 SD6748 SD6788
3rd adapter SD7028 SD7068 SD7108 SD7148
4th adapter SD7388 SD7428 SD7468 SD7508

Scaling lower limit value

Set the lower limit value of the scaling conversion range.

-32768 to +32767 0 R/W

For details scaling function, refer to the following.
[Z=~ Page 104 Scaling Function

Scaling lower limit value 1st adapter SD6309 SD6349 SD6389 SD6429
2nd adapter SD6669 SD6709 SD6749 SD6789
3rd adapter SD7029 SD7069 SD7109 SD7149
4th adapter SD7389 SD7429 SD7469 SD7509
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Input value shift amount

Set the "input value shift amount" used in the shift function.
The value set here is added to the "digital value".

-32768 to +32767 0 R/W

For details shift function, refer to the following.
==~ Page 106 Shift Function

Input value shift amount 1st adapter SD6310 SD6350 SD6390 SD6430
2nd adapter SD6670 SD6710 SD6750 SD6790
3rd adapter SD7030 SD7070 SD7110 SD7150
4th adapter SD7390 SD7430 SD7470 SD7510

Warning output upper limit value

Set the upper limit value of the warning output function.

-32768 to +32767 0 R/W

For details warning output function, refer to the following.
[~ Page 107 Warning Output Function

Warning output upper limit value 1st adapter SD6311 SD6351 SD6391 SD6431
2nd adapter SD6671 SD6711 SD6751 SD6791
3rd adapter SD7031 SD7071 SD7111 SD7151
4th adapter SD7391 SD7431 SD7471 SD7511

Warning output lower limit value

Set the lower limit value of the warning output function.

-32768 to +32767 0 R/W

For details warning output function, refer to the following.
(=5~ Page 107 Warning Output Function

Warning output lower limit value 1st adapter SD6312 SD6352 SD6392 SD6432
2nd adapter SD6672 SD6712 SD6752 SD6792
3rd adapter SD7032 SD7072 SD7112 SD7152
4th adapter SD7392 SD7432 SD7472 SD7512
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Offset setting value

Set the offset data used in the offset/gain setting function.

Voltage: -10000 to +9000 0 R/W
Current: 0 to +17000

For details offset/gain setting, refer to the following.
[~ Page 110 Offset/gain Setting Function

Offset setting value 1st adapter SD6332 SD6372 SD6412 SD6452
2nd adapter SD6692 SD6732 SD6772 SD6812
3rd adapter SD7052 SD7092 SD7132 SD7172
4th adapter SD7412 SD7452 SD7492 SD7532

Gain setting value

Set the gain data used in the offset/gain setting function.

Voltage: -9000 to +10000 Voltage output: R/W
Current: 3000 to 30000 5000

Current output:

20000

For details offset/gain setting, refer to the following.
(=5~ Page 110 Offset/gain Setting Function

Gain setting value 1st adapter SD6333 SD6373 SD6413 SD6453
2nd adapter SD6693 SD6733 SD6773 SD6813
3rd adapter SD7053 SD7093 SD7133 SD7173
4th adapter SD7413 SD7453 SD7493 SD7533

Offset/gain writing enable code

Set the offset/gain writing enable code used for changing the offset/gain.

Offset/gain writing enable: E210H 0 R/W
Offset/gain writing disable: Other than E210H

For details offset/gain setting, refer to the following.
(=5~ Page 110 Offset/gain Setting Function

Offset/gain writing enable code 1st adapter SD6334 SD6374 SD6414 SD6454
2nd adapter SD6694 SD6734 SD6774 SD6814
3rd adapter SD7054 SD7094 SD7134 SD7174
4th adapter SD7414 SD7454 SD7494 SD7534
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D/A conversion latest alarm code

The latest alarm code detected in the FX5-4DA-ADP is stored.

— 0

For details alarm code, refer to the following.
(=5~ Page 126 List of Alarm Code

D/A conversion latest alarm code | 1st adapter SD6338 SD6378 SD6418 SD6458
2nd adapter SD6698 SD6738 SD6778 SD6818
3rd adapter SD7058 SD7098 SD7138 SD7178
4th adapter SD7418 SD7458 SD7498 SD7538

e

Set the "D/A conversion alarm clear request" from OFF to ON to clear the alarm code.

D/A conversion latest error code

The latest error code detected in the FX5-4DA-ADP is stored.

— 0

For details error code, refer to the following.
[==~ Page 125 List of Error Code

D/A conversion latest error code 1st adapter SD6339 SD6379 SD6419 SD6459
2nd adapter SD6699 SD6739 SD6779 SD6819
3rd adapter SD7059 SD7099 SD7139 SD7179
4th adapter SD7419 SD7459 SD7499 SD7539

()
/

Set the "error clear request" (SM50) of CPU module from OFF to ON to clear the error code.
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4

FX5U CPU MODULE BUILT-IN ANALOG

This chapter describes the built into analog the FX5U CPU module.

4.1

Specifications

This section describes the specifications.

Generic specifications

For the general specification, refer to the following manual.
LTIMELSEC iQ-F FX5U User's Manual (Hardware)

Performance specifications

Analog input/output specification is shown below.
This section describes the performance specifications.

Analog input

Item

Specifications

No. of analog input points

2 points (2 channels)

Analog input Voltage

0to 10 V DC (input resistance 115.7 kQ)

Digital output

Unsigned 12-bit binary

Input characteristics, max. resolution Digital output value

0 to 4000

Max. resolution

2.5mV

Precision Ambient temperature 25 +5°C

Within +0.5 % (+20 digit™")

(Precision for the max. digital output value) Ambient temperature 0 to 55°C

Within +1.0 % (+40 digit™")

Conversion speed

30 us /Channel (data refreshed every operation cycle)

Absolute max. input

0.5V, +15V

Insulation method

Inside the PLC and the analog input circuit are not insulated. Between
input terminals (channels) is not insulated.

No. of occupied input/output points

0 point (does not pertain to the max. No. of input/output points of the PLC.)

*1  "Digit" refers to digital values.

Analog output

Item

Specifications

No. of analog output points

1 point (1 channel)

Digital input

Unsigned 12-bit binary

Analog output

Output characteristics, max. resolution”’

Voltage 0to 10 V DC (external load resistance 2 k to 1 MQ)
Digital input value 0 to 4000
Max. resolution 25 mV

2

Precision” Ambient temperature 25 +5°C

Within +0.5 % (+20 digit )

(Precision for the max. analog output value)

Ambient temperature 0 to 55°C

Within +1.0 % (+40 digit'3)

Conversion speed

30 us (data refreshed every operation cycle)

Insulation method

Inside the PLC and the analog output circuit are not insulated.

No. of occupied input/output points

0 point (does not pertain to the max. No. of input/output points of the PLC.)

*1 There is a dead band near 0 V output, which is an area where some digital input values do not reflect analog output values.
*2 External load resistance is set to 2 kQ when shipped from the factory. Thus, output voltage will increase somewhat if the resistance is
set higher than 2 kQ. When the resistance is 1 MQ, output voltage increases by a maximum 2 %.

*3 "Digit" refers to digital values.
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4.2

List of functions

The following table lists the functions.

Analog input

List of Functions Description Reference
A/D conversion enable/disable setting function Function to enable or disable A/D conversion per channel. Page 146
The conversion process time can be reduced by disabling conversion for unused channels.
A/D conversion Sampling processing Method of converting each analog input at END processing to generate the equivalent Page 146
method digital output.
Time average Method of averaging the time of A/D conversion values and outputting these average values
as the digital signal.
Count average Method of averaging the count of A/D conversion values and outputting these average
values as the digital signal.
Moving average Method of averaging the analog input for a specified count measured at every END process,
and outputting these average values as the digital signal.
Over scale detection function Function to detect analog input values that are over a input range. Page 148
Scaling function Function that converts user-defined maximum and minimum digital values in accordance Page 149
with a configured scale.
Shift function Function that adds a specified amount to the A/D conversion value. Page 150
Fine adjustments during system startup can be easily performed.
Digital clipping function Function that specifies the maximum A/D conversion value as 4000 and the minimum value | Page 151
as 0 when voltage is input that exceeds the input range.
Maximum value/minimum value hold function Function that holds the minimum and maximum digital operation values. Page 152
Warning output function Function to output warning when digital operation values exceed the specified range. Page 152
Analog output
List of Functions Description Reference
D/A conversion enable/disable function Function to enable or disable D/A conversion. Page 155
When analog output is not used, the conversion process time can be reduced by disabling
conversion.
D/A output enable/disable setting function Specifies whether to output the D/A conversion value or output an offset value (HOLD Page 155
setting value).
Analog output HOLD/CLEAR function Sets the digital value before D/A conversion to the previous value or clears the value (0) Page 156
depending on the operation status of the CPU module (RUN, STOP, and STOP error).
Analog output test when CPU module is in Outputs a user-defined analog value by setting the output enable/disable flag to enabled Page 157
STOP status function when the CPU module is stopped, and changing the digital value.
Scaling function Function that converts user-defined maximum and minimum digital values in accordance Page 158
with a configured scale.
Shift function Function that adds a specified amount to the digital value. Page 159
Fine adjustments during system startup can be easily performed.
Warning output function Function to output warning when digital values exceed the specified range. Page 159

4.3

Functions (Analog input)

This section describes the functions of the built into analog the FX5U CPU module and the setting procedures for those

functions.

Point;§

This section describes the special relays and special registers for the CH1.

For checking the special relays and special registers for the CH2, refer to the following:
(==~ Page 170 List of Special Relays, =5~ Page 171 List of Special Registers

4.2 List of functions
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Processing of each function

The functions are processed in the order shown below.

Function to enable/disable
A/D conversion

-

e ™
A/D conversion device
N J

-

Over scale detection function

-

Average processing function

v

Digital clipping function

-

Scaling function

-

Shift function

v

Digital operation value

Digital output value

v

v

Maximum value/minimum
value hold function

Warning output function

v

Minimum value

Digital output value

v

Maximum value

These values are the digital values after the sampling processing, or each averaging processing has been performed.

Digital operation value

These values are obtained by operating a digital output value using the digital clipping function, scaling function, or shift
function. When each function is not used, the same value as the digital output value is stored.

Maximum and minimum value

The maximum and minimum values of the digital operation values are stored.
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A/D Conversion Enable/Disable Setting Function

This function controls whether to enable or disable the A/D conversion for each channel.

The conversion process time can be reduced by disabling conversion for unused channels.

Corresponding devices

The devices in which the function to enable/disable A/D conversion can be used are listed below.

Name CH1 CH2

A/D conversion enable/disable setting SM6021 SM6061

Setting methods

A/D conversion is enabled/disabled for each channel by the setting to enable/disable A/D conversion.

Name Allowable setting range Default value

A/D conversion enable/disable setting 0: Enable A/D conversion 1: Disable A/D conversion

1: Disable A/D conversion

Point}3
Setting is enabled from the next END process that detected the change in the setting value. However, if there
a problem in the value set for the A/D conversion method, changing this setting from disabled to enabled will
not result in an enabled status.
Operation

The analog input is converted to a digital signal only for the channel(s) which have been enabled for A/D conversion by the
setting to enable/disable A/D conversion.

Point/®

The A/D conversion method can be changed by changing the A/D conversion from disabled to enabled.

A/D Conversion Method

Specify the method of A/D conversion for each channel.
The following A/D conversion methods are available.

Method Description

Sampling processing Method of converting each analog input with END processing to generate the equivalent digital output value.

Time average Method of averaging the time of A/D conversion values and outputting these average values as the digital signal.

Count average Method of averaging the count of A/D conversion values and outputting these average values as the digital signal.

Moving average Method of averaging the analog input for a specified count measured at every END process, and outputting these
average values as the digital signal.

Corresponding devices

The devices used by the A/D conversion method are listed below.

Name CH1 CH2
Average processing specify SD6023 SD6063
Time Average/Count Average/Moving Average setting SD6024 SD6064
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Setting methods

The procedure to change the A/D conversion method is described below.

1. Disable A/D conversion.

2. Specify the averaging process setting.
Use the averaging process setting for each channel to change the A/D conversion method.

Name Allowable setting range Default value

Averaging process setting 0: Sampling processing 0: Sampling processing

1: Time average

2: Count average

3: Moving average

3. Specify Time Average/Count Average/Moving Average setting.

When the averaging process (1 to 3) is specified by the averaging process setting, set the Time Average/Count Average/
Moving Average setting with the relevant setting for the appropriate channel.

Name Allowable setting range Default value
Time average 1 to 10000 (ms) 0

Count average 4 to 32767 (times)

Moving average 2 to 64 (times)

4. Enable A/D conversion.

Operation

This section describes the operation of each A/D conversion method.

ESampling processing
The analog input is sequentially converted into a digital signal by the END process to create the digital output, and the digital
output values and digital operation values are stored.

HTime average
A/D conversion is performed for the specified time, the total values are averaged, and the digital output values and digital

operation values are stored.
The processing count during the specified time changes depending on the number of channels enabled for conversion.
Number of processing times = Setting time + Scan time

Point

If the setting time is smaller than the scan time, sampling values are output without the averaging process. For
the initial output, however, the average of the first and second sampling values is output.

ECount average

The averaging process of the A/D conversion value is set to count, these average values are output as a digital signal, and the
digital output values and digital operation values are stored.

The average values resulting from count average, digital output values, and time to store digital operation values depend on
the scan time.

Processing time = Set number of times x Scan time

Point

Because the count average requires a sum of at least two counts excluding the maximum and minimum
values, the set number of times should be four or more.

EMoving average

The count of averaging process of the A/D conversion value is set to moving average, these average values are output as a
digital signal, and the digital output values and digital operation values are stored.

The averaging process with specified count is performed for the A/D conversion value within while transitioning between each
conversion cycle resulting in the most recent digital output values and digital operation values.
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The following figure shows the moving average processing of when the set number of times is five.

Digital output value Scan time
4000+ 2 @ @

9

2000+ < L
E : : » 1st storage (a)
i i » 2nd storage (b)
E . : : » 3rd storage (c)
0 e Time [ms]
CH1 Digital output y y N AV VA Vi
value 0 ) _____ A AR
CH1 A/D conversion ON
completed flag OFF |
Over Scale Detection Function
Function to detect analog input values that are over a input range.
Corresponding devices
The devices which are used by the function to detect over scale are listed below.
Name CH1 CH2
Over scale detection flag SM6022 SM6062
Over scale detection enable/disable setting SM6024 SM6064
A/D conversion alarm clear request SM6057 SM6097
A/D conversion alarm flag SM6058 SM6098
A/D conversion latest alarm code SD6058 SD6098
Setting methods
Enables/disables the over scale detection setting for each channel.
Name Allowable setting range Default value
Over scale detection enable/disable setting 0: Enabled 1: Disabled
1: Disabled
Pointp
Setting is enabled from the next END process that detected the change in the setting value.
Operation

Detected when the input analog voltage exceeds 10.2 V.

When an over-limit is detected, the digital value for this channel before the over-limit is stored, and the A/D conversion
complete flag is turned off for this channel. Regardless of the over-limit detection flag reset, once the analog input value
returns to 10.2 V, the A/D conversion complete flag will be turned on for this channel after the first update when A/D
conversion restarts. When using the averaging function, the averaging process is cleared at the time of the over-limit
detection. The averaging process is restarted after over-limit is cleared.

HDetection cycle
This function is executed during the END process.
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EClearing the over-scale
After the analog input value returns to 10.2 V, cycle the alarm clear flag through OFF — ON — OFF.

Clearing the over-limit will result in the following status.
» The over-limit detection flag is cleared.
» The alarm code stored for the latest alarm code is cleared.

Scaling Function

Function that converts user-defined maximum and minimum digital values in accordance with a configured scale.

Corresponding devices

The devices used with the scaling function are listed below.

Name CH1 CH2

A/D conversion scaling enable/disable setting SM6028 SM6068
A/D conversion error flag SM6059 SM6099
Scaling upper limit value SD6028 SD6068
Scaling lower limit value SD6029 SD6069
A/D conversion latest error code SD6059 SD6099

Setting methods

The procedure to use the scaling function is described below.

1. Disable scaling.

Name Allowable setting range Default value
Scaling enable/disable setting 0: Enabled 1: Disabled
1: Disabled

2. Setthe scaling upper limit value/scaling lower limit value.
Set the scaling upper limit value to a value corresponding to the upper limit value for A/D conversion values (4000). Set the
scaling lower limit value to a value corresponding to the lower limit value for A/D conversion values (0).

Name Allowable setting range Default value

Scaling upper limit value -32768 to +32767 0
(upper limit value # lower limit value)

Scaling lower limit value

3. Enable scaling.

Operation
The output digital value is scaled within a range between the user-defined scaling upper limit value and the scaling lower limit
value.

[Digital output value] [Digital output value]

2000k To receive a digital

value between -1000
to 1000.

1000 |- /
i | | | |
[Input voltage V]
Set the upper limit and 0 2 6 8 10
lower limit value of
scaling. -1000 L

[Input voltage V]

| | | | |
0 2 4 6 8 10
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HCalculation method of the scaling value
The value used is calculated from the following expression. (Values after the decimal point are rounded.)

Digital output value x (scaling upper limit value - scaling lower limit value)

Value after scaling = 2000 + Scaling lower limit value

Point

» The max. resolution will not increase even if the scaling upper limit value and the scaling lower limit value
are set such that each digit is smaller than the max. resolution.

* When the scaling upper limit value is set lower than the scaling lower limit value, the digital operation value
decreases as the input voltage increases.

Precautions

When both the scaling function and the digital clipping function are enabled at the same time, the scaling calculation will occur
on the resulting digital value after digital clipping.

Shift Function

Function to add a user-definable shifting amount to the A/D conversion value and store the digital operation value. Changes to

the shifting amount will be reflected in the digital operation value in real time, which enables fine adjustments to be easily
made during system startup.

Corresponding devices

The devices which are used by the shift function are listed below.

Name CH1 CH2

Conversion value shift amount SD6030 SD6070

Setting methods

Sets the conversion value shift amount for the channel for which you want to use the conversion value shift.

Name Allowable setting range Default value
Conversion value shift amount -32768 to +32767 0
2 O
Pomt/‘

This function does not need to be set in advance. The user can perform conversion value shifts at any time.

Operation

Adds a shifting amount to the A/D conversion value. The A/D conversion value with the added shift is stored as the digital
operation value.

When the digital operation value resulting from the shift processing exceeds the range between -32768 to +32767, the value
is set to the lower limit (-32768) or the upper limit (32767).

When using the Sampling processing, the shift amount is added every conversion cycle. When using the averaging process,
the shift amount is added every averaging process cycle. The results are stored as the digital operation value.

When using the scaling function at the same time, shift processing is performed on the resulting value after scaling
processing.

Precautions

When the shift function, digital clipping function, and the scaling function are enabled simultaneously, the added shift is
applied to the value after digital clipping and scaling, which results in a digital operation value range between -32,768 to
32,767.
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Digital Clipping Function

Function that specifies the maximum A/D conversion value as 4000 and the minimum value as 0 when voltage is input that

exceeds the input range.

Corresponding devices
The devices in which the digital clipping function can be used are listed below.

Name CH1 CH2
Digital clipping enable/disable setting SM6029 SM6069

Setting methods

Enable digital clipping for the channels for which you want to use the digital clipping function.

Name Allowable setting range Default value
Digital clipping enable/disable setting 0: Enabled 1: Disabled
1: Disabled
Point}3

» When the digital clipping function is disabled: digital output range (0 to 4095)
» When the digital clipping function is enabled: digital output range (0 to 4000)

Operation

This section describes the operation of the digital clipping function.
This function specifies the maximum A/D conversion value as 4000 and the minimum value as 0 when voltage is input that

exceeds the input range.

Point/©

Scaling and shift processing occur after digital clipping.

Precautions

The scaling function operates as follows when not using the digital clipping function.
The value after scaling will exceed the scaling upper limit value when a voltage is input that exceeds the voltage range.
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Maximum Value/Minimum Value Hold Function

Function that holds the minimum and maximum digital operation values.

Corresponding devices

The devices which are used by the function to hold minimum and maximum values are listed below.

Name CH1 CH2

Maximum value/minimum value reset completed flag SM6025 SM6065
Maximum value reset request SM6026 SM6066
Minimum value reset request SM6027 SM6067
Maximum value SD6026 SD6066
Minimum value SD6027 SD6067

Setting methods

The user does not need to configure any settings.

Operation

The maximum and minimum values for the digital operation value are stored in the maximum and minimum value special
registers for each channel.

After the maximum and minimum value reset request is cycled OFF — ON, causing the maximum and minimum values for
that channel to be reset, they will be updated with the current value. The maximum value/minimum value reset completed flag
will turn on.

When the averaging process, digital clipping function, the scaling function, and the shift function are enabled, the values
resulting after the averaging process, digital clipping, scaling, and adding the shift are stored as the maximum and minimum
values.

Warning Output Function

The warning output flag for the corresponding channel turns ON when the digital operation value exceeds the process alarm
upper upper limit value, is below the process alarm lower lower limit value, or falls within the warning output range.

Corresponding devices

The devices which are used by the warning output function are listed below.

Name CH1 CH2

Warning output flag (process alarm upper limit) SM6031 SM6071
Warning output flag (process alarm lower limit) SM6032 SM6072
Warning output setting (process alarm) SM6033 SM6073
A/D conversion alarm clear request SM6057 SM6097
A/D conversion alarm flag SM6058 SM6098
A/D conversion error flag SM6059 SM6099
Process alarm upper upper limit value SD6031 SD6071
Process alarm lower upper limit value SD6032 SD6072
Process alarm upper lower limit value SD6033 SD6073
Process alarm lower lower limit value SD6034 SD6074
A/D conversion latest alarm code SD6058 SD6098
A/D conversion latest error code SD6059 SD6099
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Setting methods

The procedure to use the warning output function is described below.

1. Disable the warning output setting (process alarm).

Name Allowable setting range Default value
Warning output setting (process alarm) 0: Enabled 1: Disabled
1: Disabled

2. Setthe upper limit and lower limit values for the process alarm.
Four levels of values from the process alarm upper upper limit value to the process alarm lower lower limit value can be set for
each channel using the warning output function (process alarm).

Name Allowable setting range Default value

Process alarm upper upper limit value -32768 to +32767 0
(upper upper limit > lower upper limit
> upper lower limit > lower lower
limit)

Process alarm lower upper limit value

Process alarm upper lower limit value

Process alarm lower lower limit value

3. Enable the warning output setting (process alarm).

Operation

The warning output flag (process alarm upper limit) or the warning output flag (process alarm lower limit) turns ON when the

digital operation value exceeds the process alarm upper upper limit value, or is below the process alarm lower lower limit
value, and the conditions to output a warning are satisfied.

This function executes for each averaging time and averaging count configured when time average and count average are
specified. This function executes every conversion cycle when other A/D conversion methods are specified (Sampling
processing and moving average).

The warning output flag (process alarm upper limit) or the warning output flag (process alarm lower limit) turns OFF after the
warning is output when the digital operation value is lower than the process alarm lower upper limit value, or is larger than the
process alarm upper lower limit value, and the conditions to output a warning are no longer satisfied.

However, the alarm code stored for the latest alarm code is not cleared.

To clear the alarm code stored in the latest alarm code, cycle the alarm clear request through OFF — ON — OFF after all
warning output flags (process alarm upper limit) and the warning output flags (process alarm lower limit) return to the OFF
status.

Precautions

When using the digital clipping function, the scaling function, and the shift function, the digital operation value resulting after
digital clipping, scaling, and adding the shift is detected for warning. Make sure to set the upper limits and lower limits for the
process alarms with regard to digital clipping, scaling, and shift additions.
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4.4 Functions (Analog output)

This section describes the functions of the built into analog the FX5U CPU module and the setting procedures for those
functions.

Processing of each function

The functions are processed in the order shown below.

Digital value

-

D/A conversion
enable/disable function

-

Shift function

-

Warning output function

-

Scaling function

-

Analog output
HOLD/CLEAR function

-

D/A output enable/disable
setting function

-

e ™
D/A conversion device
N J

Digital value

Digital input values are stored.

1 4 4 FX5U CPU MODULE BUILT-IN ANALOG
5 4.4 Functions (Analog output)



D/A Conversion Enable/Disable Function

Function to enable or disable D/A conversion per channel.

When analog output is not used, the conversion process time can be reduced by disabling conversion.

Corresponding devices

The devices which are used by the function to enable/disable D/A conversion are listed below.

Name CH1
D/A conversion enable/disable setting SM6180

Setting methods

D/A conversion is enabled/disabled for each channel by the setting to enable/disable D/A conversion.

Name Allowable setting range Default value

D/A conversion enable/disable setting 0: Enable D/A conversion 1: Disable D/A conversion

1: Disable D/A conversion

Operation
The digital output is converted to an analog signal only for the channel(s) which have been enabled for D/A conversion by the

setting to enable/disable D/A conversion, and the channels for which D/A output is turned on output on the basis of the
converted analog values.

D/A Output Enable/Disable Setting Function

Specifies whether to output the D/A conversion value or output an offset value (HOLD setting value) for each channel.

Corresponding devices
The devices which are used by the function to enable/disable D/A output are listed below.

Name CH1
D/A output enable/disable setting SM6181

Setting methods
D/A output is enabled/disabled for each channel by the setting to enable/disable D/A output.

Name Allowable setting range Default value

D/A output enable/disable setting 0: Enable D/A output 1: Disable D/A output
1: Disable D/A output

Operation

Output is based on the digital output value only for the channel(s) which have been enabled for D/A output by the setting to
enable/disable D/A output. An offset value (HOLD setting value) is output when the D/A output enable/disable flag is set to
disable D/A output.
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Analog Output HOLD/CLEAR Function

Sets the digital value of D/A conversion to the clears the value (0), previous value (hold) or setting value depending on the
operation status of the CPU module (RUN, STOP, and STOP error).

Corresponding devices

The devices which are used by the analog output HOLD/CLEAR function are listed below.

Name CH1

D/A conversion enable/disable setting SM6180
HOLD/CLEAR setting SD6183
HOLD setting value SD6184

Setting methods

The procedure to use the analog output HOLD/CLEAR function is described below.

1. Disable D/A conversion.

Name

Allowable setting range

Default value

D/A conversion enable/disable setting

0: Enabled

1: Disabled

1: Disabled

2. Setthe HOLD/CLEAR function setting.
Set for the HOLD/CLEAR function setting.

Name

Allowable setting range

Default value

HOLD/CLEAR function setting

0: CLEAR

1: Previous Value (Hold)

2: Setting Value

0

3. Setthe HOLD setting value.

It is the above 2, and when "2: Setting Value" is chosen, a value is set to HOLD setting value.

Name

Allowable setting range

Default value

HOLD setting value

-32768 to +32767

0

4. Enable D/A conversion.

Operation

The following table lists the resulting analog output status depending on the combined configuration of the analog output
HOLD/CLEAR function and the D/A output enable/disable flag.

CPU module status D/A output enable/disable setting | HOLD/CLEAR setting Output status

RUN Enabled All settings Shift and scaling value
Disabled All settings 0

STOP Enabled CLEAR 0
Enabled Previous Value (Hold) Shift and scaling value
Enabled Setting Value Output the value set for the HOLD

setting value

Disabled All settings 0

PAUSE Enabled All settings Shift and scaling value
Disabled All settings 0

Error occurs when RUN state cannot | Enabled All settings 0

operate Disabled All settings 0
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Analog Output Test when CPU Module is in STOP Status Function

Outputs a user-defined analog value by setting the output enable/disable flag to enabled and changing the digital value, when

the CPU module is stopped.

Corresponding devices

The devices that are used by analog test function when the CPU module is stopped are listed below.

Name CH1

D/A conversion enable/disable setting SM6180
D/A output enable/disable setting SM6181
Digital value SD6180

Setting methods

The procedure to use the analog test function is described below.

1. Change the operation conditions setting.
The following conditions must be satisfied to enable the analog output test.

Description Setting value
D/A conversion enable/disable Conversion enabled
D/A output enable/disable Output enabled

2. Update the digital value.
Set the digital value corresponding to the analog value desired to be output as a digital value.

Operation

The digital input value will be converted to an analog signal and output regardless of whether the CPU module in the RUN
state or STOP state.
The settings for the shift function, scaling function, and warning output function are valid during the analog output test.

Precautions

Even when the analog output HOLD/CLEAR function is operating, analog output can be changed by this function.
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Scaling Function

Function that converts user-defined maximum and minimum digital values in accordance with a configured scale.

Corresponding devices

The devices which are used by the scaling function are listed below.

Name CH1

Scaling enable/disable setting SM6188
Scaling upper limit value SD6188
Scaling lower limit value SD6189

Setting methods

The procedure to use the scaling function is described below.

1. Disable scaling.

Name

Allowable setting range

Default value

Scaling enable/disable setting

0: Enabled

1: Disabled

1: Disabled

2. Setthe scaling upper limit value/scaling lower limit value.

The allowable setting range is shown in the following table.

Name

Allowable setting range

Default value

Scaling upper limit value

-32768 to +32767

Scaling lower limit value

(upper limit value # lower limit value)

0

3. Enable scaling.

Operation

Scaling is performed on the resulting value after shift processing is performed on the set digital value using the scaling upper

limit value and scaling lower limit value. The value resulting after scaling is used for the D/A conversion.

An example of scaling setting is shown below.

To use a digital input value
between -1000 to 1000.

<

Set the upper limit and lower
limit value of scaling.

1000

[Digital input value]

-1000

\ \ \
[Output voltage V]
8 10

ECalculation method of the scaling value
When using the factory settings for the output range.

4000

Value after scaling =

Scaling upper limit value - scaling lower limit value
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Shift Function

Function that adds the set input value shift amount to the digital value.

Changes to the input value shift amount will be reflected in the digital operation value in real time, which enables fine
adjustments to be easily made during system startup.

Corresponding devices

The devices which are used by the shift function are listed below.

Name CH1
Input value shift amount SD6190

Setting methods

Set the desired input value shift amount when performing a shift addition.

Name Allowable setting range Default value
Input value shift amount -32768 to +32767 0
Operation

When the added digital value resulting from the shift processing exceeds the range between -32768 to +32767, the value is
set to the lower limit (-32768) or the upper limit (32767).
After the value is written for the input value shift amount, the input value shift amount is added to the digital value.

Precautions

The scaling function and the warning output function executes for the digital value with the added shift amount.

Warning Output Function

Function that checks the digital value set for output against the warning output upper limit and lower limit values previously
configured for each channel, and outputs a warning when the value is outside the set range.

Corresponding devices

The devices which are used by the warning output function are listed below.

Name CH1

Warning output upper limit value flag SM6191
Warning output lower limit value flag SM6192
Warning output setting SM6193
Alarm clear request SM6218
Error flag SM6219
Warning output upper limit value SD6191
Warning output lower limit value SD6192
D/A conversion latest alarm code SD6218
D/A conversion latest error code SD6219

Setting methods

The procedure to use the warning output function is described below.

1. Disable the warning output setting.

Name Allowable setting range Default value
Warning output setting 0: Enabled 1: Disabled
1: Disabled
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2. Setthe warning output upper limit value and warning output lower limit value.
Warning output upper limit value and warning output lower limit value can be set for each channel using the warning output

function.
Name Allowable setting range Default value
Warning output upper limit value -32768 to +32767 0

Warning output lower limit value (upper limit value > lower limit value)

3. Enable the warning output setting.

Operation

The judgment to output a warning is based on the value resulting after shift processing is performed on the digital input value.
The warning output upper limit value flag turns ON for the appropriate channel when the input digital value exceeds the
warning output upper limit value, and the warning output lower limit value flag turns ON when the input digital value is less
than the warning output lower limit value.

Details of the warning output upper limit value flag are shown in the table below.

Name Allowable setting range

Warning output upper limit value flag 0: Normal

1: Upper limit alarm ON

Details of the warning output lower limit value flag are shown in the table below.

Name Allowable setting range

Warning output lower limit value flag 0: Normal

1: Lower limit alarm ON

The set warning output upper and lower limit values are used as the digital values for D/A conversion when there is a warning.
After a warning occurs and the digital value becomes less than the warning output upper limit value or larger than the warning
output lower limit value, the analog output value returns to the normal value, but the warning output flag is not cleared.

The following describes the procedure to clear the warning output.

After setting the digital value to less than the warning output upper limit value or larger than the warning output lower limit
value, turn the alarm clear request ON.

Precautions

* When using the scaling function and the shift function, the digital value resulting after scaling and adding the shift is
detected for warning. Make sure to set the warning output upper limit and lower limit values with regard to scaling and shift
additions.

« A warning will be output when the digital value exceeds the warning output upper limit value or when it is less than the
warning output lower limit value.

4.5 Procedure to Execute the Built-in Analog Function

The procedure to execute the built-in analog function is described below.

1. Confirm the specifications of the built-in analog function.
Confirm the specifications of the built-in analog function. (=5~ Page 143 Specifications)

2. Connect the CPU module to the external device.
Wiring to external devices. (==~ Page 161 Wiring)

3. Setthe parameters.
Set the parameters to configure the built-in analog function. (I~ Page 164 Parameter Setting)

4. Create the program.
Create the program to use the built-in analog function.

5. Runthe program.
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4.6 Wiring

This section describes the wiring.

European-type terminal block

Wire the European-type terminal block in accordance with the following specifications.

Suitable wiring

Number of wires connected per Wire size Tightening torque
terminal Solid wire, Stranded wire Wire ferrule with insulation
sleeve
One wire 0.2 to 0.5 mm? (AWG24 to 20) 0.2 to 0.5 mm?2 (AWG24 to 20) 0.22 t0 0.25 N-m
Two wires 0.2 mm? (AWG24) —
Precautions

Do not tighten terminal screws with torque exceeding the specified range. Failure to do so may cause equipment failures or
malfunctions.

Wire end treatment

Treat stranded and solid wires as they are or use wire ferrules with insulation sleeves for wiring terminals.

EWhen stranded and solid wires are treated as they are
» Twist the end of stranded wires and make sure that there are no loose wires.

» Do not solder-plate the electric wire ends.

Stripping dimensions of electric wire ends

|

5mm
(0.2")

HEWhen wire ferrules with insulation sleeves are used
Depending on the thickness of a wiring sheath used, it may be difficult to insert the sheath into an insulation sleeve. Refer to

the external dimensions as a reference to select wires.

External dimension of wire ferrules with insulation sleeves

Insulating sleeve Contact area

(crimp area)
0 s
K 6 mm

2t02.5 mm (023
(0.07" to 0.09") 10.5 to 12 mm
(0.41" to 0.47")

<Reference>

Manufacturer Model Crimp tool

Phoenix Contact GmbH & Co. KG Al 0.5-6 WH CRIMPFOX 6
CRIMPFOX 6T-F
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HTool

For tightening terminals, use a small, commercially-available screwdriver with a straight tip. The recommended
shape is shown in the figure on the right.

HPrecautions

When a precision screwdriver with a small grip is used, the specified tightening torque cannot be obtained. Use
the following screwdriver or equivalent product (grip diameter: 25 mm) to obtain the tightening torque specified

With straight tip
?

above.
0.4 mm 2.5mm
(0.017) > (0.097)
<Reference>
Manufacturer Model
Phoenix Contact GmbH & Co. KG SZS 0.4%X2.5
Terminal layout
The following table shows the terminal layout.
Terminal block Signal name Function
Analog input V1+ CH1 Voltage input (+)
|:| |:| |:| |:| |:| V2+ CH1 Voltage input (+)
V- CH1/CH2 Voltage input (-)
@ @ @ @ @ Analog output V+ CH1 Voltage output (+)
V- CH1 Voltage output (-)
V1+ V2+ V- V+ V-
L |1 |
Analog input  Analog output
Analog input wiring
The following figures show wiring of the analog input.
Shield ~ *1 827kQ | CHO
I 33 kQ L
grounding ~ VO+, CHO: O represents the channel number.

*1  For analog input wiring, use shielded twisted-pair cables (double-core type). Separate them from other power lines or lines which can be
induced by others.
*2  For unused channels, short-circuit the "VO+" and "V-" terminals.

Analog output wiring

The following figures show wiring of the analog output.

*1 Shield

V+
i
*1  For analog output wiring, use shielded twisted-pair cables (double-core type). Separate them from other power lines or lines which can

be induced by others.
*2 Ground a shielded cable at one point on the signal receiving side.
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Grounding

Perform the following.
» Perform class D grounding (Grounding resistance: 100 Q or less).
» Ground the PLC independently when possible.

If the PLC cannot be grounded independently, perform the "Common grounding" shown below.

For the details, refer to the following manual.
[TIMELSEC iQ-F FX5U User's Manual (Hardware)

PLC

Other
equig\ment

Other
PLC equipment

Other

PLC equipr)\ment

I

I

Independent grounding
(Best condition)

\/

Shared grounding
(Good condition)

Common grounding
(Not allowed)

« Use a grounding wire with thickness of AWG 14 (2 mm?) or thicker.

* Locate the ground point as close to the PLC as possible to minimize the length of the grounding wire.
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4.7 Parameter Setting

Set the parameters of each channel.
Setting parameters here eliminates the need to program them.

Point

Parameters are enabled when the CPU module is powered ON or after a reset. In addition, operations
different from the parameter settings are possible by transferring values to special relays and special registers

while changing these values in the program.
Refer to I~ Page 170 List of Special Relays or [Z=~ Page 171 List of Special Registers for details on the

special relays and special registers.

Basic settings (Analog input)

Setting procedure

Open "Basic Settings" of the GX Works3.

1. Start Module parameter.

O Navigation window = [Parameter] = [FX5UCPU] = [Module Parameter] = [Analog Input] = "Basic Settings"

Window
Ttem CH1 CH2
= A/R Canversion Enablic/Disablc Sctiing Funsctior  i5et AD conversion control method.
#./0 Gaonversion Enable/Dizable Setting Dizable Dizable
= AfD Converzion Method S5et AD converzion control method.
fverage Processing Specify Sampling Sampling
Time fverage Counts Average Moving Average 0 Times 0 Times

Displayed.items

Item Description Setting range Default
A/D Conversion Enable/Disable Set whether to "enable" or "disable" A/D conversion value output. | < Enable Disable
Setting * Disable
Average Processing Specify Execute whether to set "average process" or "sampling « Sampling Sampling
processing". » Time Average

« Count Average

« Moving average
Time Average Counts Average Set time average, count average, moving average counts during | User-defined value for the 0

Moving average

specifying average process for each channel.

allowable setting range

2. Click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down list
Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.

* |ltem where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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Application setting (Analog input)

Setting procedure

Open "Application Settings" of the GX Works3.

1. Start Module parameter.

O Navigation window = [Parameter] = [FX5UCPU] = [Module Parameter] = [Analog Input] = "Application settings”

Window.

Item
= Warmfog Qutpot Figsciior

= Owver Scale Detection

= Scaling Settne
Scaling Enables/Dizable
Scaling Upper Limit Walue
Scaling Lower Limit Walue
=] Shift Function
Shifting Amount
= Dieital Glip Settine
Digital Glip Enables/Dizable

Frocesz Alarm Warning Setting

Process Alarm Upper Upper Limit Yalue
Process Alarm Upper Lower Limit Value
Process Alarm Lower Upper Limit Value
Frocesz Alarm Lower Lower Limit YWalue

Ower Scale Detection Enable/Dizable

CH1 GH2
{Execute the settine related to warning at A/D converzion.
Dizable Dizable
1] 0
1] 0
0 1]
0 1]

Execute the setting related to analog input value detection which exceeds the settinz ra
Enable Enable
Execute the setting related to scaling at &/D conversion.

Dizable Dizable

0 I

0 I

Execute the setting related to shift function at A/D conversion.

I I

Execute the setting related to digital clip function at A/D conversion.
Dizable Dizable

Displayed.items

Item Description Setting range Default

Process Alarm Warning Setting Set whether to "enable" or "disable" process alarm warning. * Enable Disable
« Disable

Process Alarm Upper Upper Limit | Set upper upper limit value of digital output value. -32768 to +32767 0

Value

Process Alarm Upper Lower Limit | Set upper lower limit value of digital output value. -32768 to +32767 0

Value

Process Alarm Lower Upper Limit | Set lower upper limit value of digital output value. -32768 to +32767 0

Value

Process Alarm Lower Lower Limit | Set lower lower limit value of digital output value. -32768 to +32767 0

Value

Over Scale Detection Enable/ Set whether to "enable" or "disable" over scale detection. * Enable Enable

Disable * Disable

Scaling Enable/Disable Set whether to "enable" or "disable" scaling. * Enable Disable
* Disable

Scaling Upper Limit Value Set scaling conversion upper limit value. -32768 to +32767 0

Scaling Lower Limit Value Set scaling conversion lower limit value. -32768 to +32767 0

Shifting Amount Set shifting amount for shifting function. -32768 to +32767 0

Digital Clip Enable/Disable Whether to "enable" or "disable" the digital clip. * Enable Disable
* Disable

2.

Click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down list

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.

* ltem where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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Basic settings (Analog output)

Setting procedure

Open "Basic settings" of the GX Works3.
1. Start Module parameter.

O Navigation window = [Parameter] = [FX5UCPU] = [Module Parameter] = [Analog Output] = "Basic Settings"

Window.

Item
= A Camversion ExahlcTsable Settig Fervctior

CH

iSet DY A conversion control method.

DA% Corversion Enable/Disable Setting Dizable
= DA Output EnablefDisable Setting Set DFA output conversion control method.

D8 Output EnablesDizable Setting Dizable

Displayed.items

Item Description Setting range Default
D/A Conversion Enable/Disable Set whether to "enable" or "disable" D/A conversion. * Enable Disable
Setting « Disable
D/A Output Enable/Disable Set whether to "enable" or "disable" D/A output. » Enable Disable
Setting « Disable

2. Click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down list

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.

 |ltem where a value is entered into the text box
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Application setting (Analog output)

Setting procedure
Open "Application settings" of the GX Works3.

1. Start Module parameter.
O Navigation window = [Parameter] = [FX5UCPU] = [Module Parameter] = [Analog Output] = "Application settings”

Window.

Item
= Warmrrog Cutput Firrctror

{Execute the setting related to warnine at D/A conversion.

Warning Output Setting Dizable
Warning Upper Limit Yalue 1
Warning Lower Limit Yalue 1

= Scaling Settme Execute the settineg related to scaling at DA conversion.

Scaling Enable/Dizablz Dizable
Scalineg Upper Limit Walue I
Scaling Lower Limit Walue ]

[=| Shift Function Execute the settine related to shift function at DA conversion.
Shift Yalue to Corwversion Walue n

= Analog Output HOLD/CLEAR Settine  Itcanbe set whether to HOLD the last value, setting value or C
HOLD/GLEAR Setting GLEAR.
HOLD Setting Walue 1]

Displayed.items

Item Description Setting range Default
Warning Output Setting Set whether to "enable" or "disable" warning output. * Enable Disable
* Disable
Warning Upper Limit value Set upper limit value of digital input value for warning output. -32768 to +32767 0
Warning Lower Limit value Set lower limit value of digital input value for warning output. -32768 to +32767 0
Scaling Enable/Disable Set whether to "enable" or "disable" scaling. » Enable Disable
* Disable
Scaling Upper Limit Value Set scaling conversion upper limit value. -32768 to +32767 0
Scaling Lower Limit Value Set scaling conversion lower limit value. -32768 to +32767 0
Shift Value to Conversion Value Set shifting amount for shifting function. -32768 to +32767 0
HOLD/CLEAR Setting Set output status at CLEAR or HOLD. * CLEAR CLEAR
* Previous Value (Hold)
* Setting Value
HOLD Setting Value Set digital value that output at HOLD when "setting value" is -32768 to +32767 0
selected in "HOLD/CLEAR Setting".

2. Click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down list

Click ['¥] button of the item to be set, and from the pull-down list that appears, select the value.

* |ltem where a value is entered into the text box
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4.8

List of Error Code

The following table shows the error codes stored.

Analog inpu

t

O: This symbol indicates the number of the channel where a error has occurred. (1: CH1 to 2: CH2)

Error code Error name Description and cause Action
0000H — There is no error. —
1A00H Averaging process specification A value other than 0 to 3 is set in CHO Set CHO Averaging process specification to 0
setting range error Averaging process specification. to 3.
1A10H Time average setting range error | When the time average is selected in CHO Set CHO Time average/Count average/Moving
Averaging process specification, a value other average setting to 1 to 10000.
than 1 to 10000 is set in CHO Time average/
Count average/Moving average setting.
1A20H Count average setting range error | When the count average is selected in CHO Set CHO Time average/Count average/Moving
Averaging process specification, a value other average setting to 4 to 32767.
than 4 to 32767 is set in CHO Time average/
Count average/Moving average setting.
1A30H Moving average count setting When the moving average is selected in CHO Set CHO Time average/Count average/Moving
range error Averaging process specification, a value other average setting to 2 to 64.
than 2 to 64 is set in CHO Time average/Count
average/Moving average setting.
1A40H Process alarm upper lower limit The values set in CHO Process alarm upper Set CHO Process alarm upper upper limit value
value setting range error upper limit value to CHO Process alarm lower to CHO Process alarm lower lower limit value
lower limit value do not satisfy the following so that the values satisfy the following condition:
condition: Upper upper limit value > Upper lower limit
Upper upper limit value > Upper lower limit value > Lower upper limit value > Lower lower
value > Lower upper limit value > Lower lower limit value
limit value
1A70H Scaling upper and lower limit CHO Scaling upper limit value and CHO Reset CHO Scaling upper limit value or CHO

value setting error

Scaling lower limit value are equal.

scaling lower limit value such that Scaling upper
limit value#Scaling lower limit value.

Analog outp

ut

Error code Error name Description and cause Action
0000H — There is no error. —
1BO1H Scaling upper/lower limit value Values that do not satisfy the following relation Set the warning output upper limit value and
setting error are set in warning output upper limit value and warning output lower limit value so that upper
warning output lower limit value: limit value > lower limit value.
Upper limit value > Lower limit value
1B11H HOLD output state setting range A value other than 0, 1 or, 2 is set to the HOLD | Set a value between 0 and 2 to the HOLD
error output state setting. output state setting.
1B21H HOLD output set value range The HOLD output set value is outside the range | Specify the HOLD output set value to fall within
error between the scaling lower limit value and the range between the scaling lower limit value
scaling upper limit value. and scaling upper limit value.
1B71H Scaling upper and lower limit Scaling upper limit value and Scaling lower limit | Reset Scaling upper limit value or scaling lower

value setting error

value are equal.

limit value such that Scaling upper limit
value#Scaling lower limit value.
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4.9

List of Alarm Code

The following table shows the list of the alarm codes stored.

Analog input

O: This symbol indicates the number of the channel where an alarm has occurred. (1:

CH1 to 2: CH2)

Alarm code Alarm name Description and cause Action
08oO0H Process alarm (upper limit) The process alarm (upper limit) has occurred in | When the digital calculation value falls within
cHO. the warning output range, "0: Normal" is
0810H Process alarm (lower limit) The process alarm (lower limit) has occurred in automatically set.
CHO.
09000H Over-limit detection flag An over-limit has occurred in CHO. If the alarm clear request is turned ON after the
analog input value falls within the set range, all
the over-limit detection flags are set to "0:
Normal" and the alarm code in the A/D
conversion latest alarm code is cleared.
OFOOH Changing the setting with setting | The setting was changed when setting change | Change the setting with setting change allowed.

change not allowed

was not allowed.

Analog output

Alarm code Alarm name Description and cause Action

0801H Warning output alarm (upper limit) | The warning output alarm (upper limit) has When the digital calculation value falls within
occurred. the warning output range, "0: Normal" is

0811H Warning output alarm (lower limit) | The warning output alarm (lower limit) has automatically set.
occurred.

OFO01H Changing the setting with setting | The setting was changed when setting change | Change the setting with setting change allowed.

change not allowed

was not allowed.
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4.10 List of Special Relays

This section describes the special relays used for analog input and output.

Special relays for analog input

Special relays Description R/W
CH1 CH2
SM6020 SM6060 A/D conversion completed flag R
SM6021 SM6061 A/D conversion enable/disable setting R/W
SM6022 SM6062 Scaling over detection flag R
SM6024 SM6064 Over scale detection enable/disable setting R/W
SM6025 SM6065 Maximum value/minimum value reset completed flag
SM6026 SM6066 Maximum value reset request R
SM6027 SM6067 Minimum value reset request R
SM6028 SM6068 Scaling enable/disable setting R/W
SM6029 SM6069 Digital clipping enable/disable setting R/W
SM6031 SM6071 Warning output flag (process alarm upper limit) R
SM6032 SM6072 Warning output flag (process alarm lower limit) R
SM6033 SM6073 Warning output setting (process alarm) R/W
SM6057 SM6097 A/D conversion alarm clear request R/W
SM6058 SM6098 A/D conversion alarm flag R
SM6059 SM6099 A/D conversion error flag R

R/W: Read/Write

R: Read only

Special relays for analog output
Special relays Description R/IW
SM6180 D/A conversion enable/disable setting R/W
SM6181 D/A output enable/disable setting R/W
SM6188 Scaling enable/disable setting R/W
SM6191 Warning output upper limit value flag R
SM6192 Warning output lower limit value flag R
SM6193 Warning output setting R/W
SM6217 D/A conversion alarm clear request R/W
SM6218 D/A conversion alarm flag R
SM6219 D/A conversion error flag R

R/W: Read/Write

R: Read only
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4.11 List of Special Registers

This section describes the special registers used for analog input and output.

Special registers for analog input

Special registers Description R/W
CH1 CH2
SD6020 SD6060 Digital output value
SD6021 SD6061 Digital operation value
SD6022 SD6062 Analog input voltage monitor R
SD6023 SD6063 Average processing specify R/W
SD6024 SD6064 Time Average/Count Average/Moving Average setting R/W
SD6026 SD6066 Maximum value R
SD6027 SD6067 Minimum value R
SD6028 SD6068 Scaling upper limit value R/W
SD6029 SD6069 Scaling lower limit value R/W
SD6030 SD6070 Conversion value shift amount R/W
SD6031 SD6071 Process alarm upper upper limit value R/W
SD6032 SD6072 Process alarm upper lower limit value R/W
SD6033 SD6073 Process alarm lower upper limit value R/W
SD6034 SD6074 Process alarm lower lower limit value R/W
SD6058 SD6098 A/D Conversion latest alarm code R
SD6059 SD6099 A/D Conversion latest error code R
R/W: Read/Write
R: Read only

Special registers for analog output

Special registers Description R/IW
SD6180 Digital value R/W
SD6181 Digital operation value R
SD6182 Analog output voltage monitor R
SD6183 HOLD/CLEAR function setting R/W
SD6184 HOLD setting value R/W
SD6188 Scaling upper limit value R/W
SD6189 Scaling lower limit value R/W
SD6190 Input value shift amount R/W
SD6191 Warning output upper limit value R/W
SD6192 Warning output lower limit value R/W
SD6218 D/A conversion latest alarm code R
SD6219 D/A conversion latest error code R

R/W: Read/Write

R: Read only
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REVISIONS

Revision date Revision Description
January 2015 A First Edition
April 2015 B A part of the cover design is changed.

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.

© 2015 MITSUBISHI ELECTRIC CORPORATION
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WARRANTY

Please confirm the following product warranty details before using this product.
1. Gratis Warranty Term and Gratis Warranty 2. Onerous repair term after discontinuation

Range

If any faults or defects (hereinafter "Failure") found to
be the responsibility of Mitsubishi occurs during use of
the product within the gratis warranty term, the
product shall be repaired at no cost via the sales
representative or Mitsubishi Service Company.
However, if repairs are required onsite at domestic or
overseas location, expenses to send an engineer will
be solely at the customer's discretion. Mitsubishi shall
not be held responsible for any re-commissioning,
maintenance, or testing on-site that involves
replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for
one year after the date of purchase or delivery to a
designated place. Note that after manufacture and
shipment from Mitsubishi, the maximum distribution
period shall be six (6) months, and the longest gratis
warranty term after manufacturing shall be eighteen
(18) months. The gratis warranty term of repair parts
shall not exceed the gratis warranty term before
repairs.

[Gratis Warranty Range]

1) The range shall be limited to normal use within the
usage state, usage methods and usage
environment, etc., which follow the conditions and
precautions, etc., given in the instruction manual,
user's manual and caution labels on the product.

2) Even within the gratis warranty term, repairs shall
be charged for in the following cases.

a) Failure occurring from inappropriate storage or
handling, carelessness or negligence by the
user. Failure caused by the user's hardware or
software design.

b) Failure caused by unapproved modifications,
etc., to the product by the user.

c) When the Mitsubishi product is assembled into
a user's device, Failure that could have been
avoided if functions or structures, judged as
necessary in the legal safety measures the
user's device is subject to or as necessary by
industry standards, had been provided.

d) Failure that could have been avoided if
consumable parts (battery, backlight, fuse,
etc.) designated in the instruction manual had
been correctly serviced or replaced.

e) Relay failure or output contact failure caused
by usage beyond the specified life of contact
(cycles).

f) Failure caused by external irresistible forces
such as fires or abnormal voltages, and failure
caused by force majeure such as earthquakes,
lightning, wind and water damage.

g) Failure caused by reasons unpredictable by
scientific technology standards at time of

shipment from Mitsubishi.
h) Any other failure found not to be the

responsibility of Mitsubishi or that admitted not
to be so by the user.

of production

1) Mitsubishi shall accept onerous product repairs for
seven (7) years after production of the product is
discontinued.

Discontinuation of production shall be notified with
Mitsubishi Technical Bulletins, etc.

2) Product supply (including repair parts) is not

available after production is discontinued.

. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's
local overseas FA Center. Note that the repair
conditions at each FA Center may differ.

. Exclusion of loss in opportunity and

secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi
shall not be liable for compensation of damages
caused by any cause found not to be the responsibility
of Mitsubishi, loss in opportunity, lost profits incurred
to the user or third person by failure of Mitsubishi
products, special damages and secondary damages
whether foreseeable or not, compensation for
accidents, and compensation for damages to products
other than Mitsubishi products, replacement by the
user, maintenance of on-site equipment, start-up test
run and other tasks.

. Changes in product specifications

The specifications given in the catalogs, manuals or
technical documents are subject to change without
prior notice.

. Product application

1) In using the Mitsubishi MELSEC programmable
controller, the usage conditions shall be that the
application will not lead to a major accident even if
any problem or fault should occur in the
programmable controller device, and that backup
and fail-safe functions are systematically provided
outside of the device for any problem or fault.

2) The Mitsubishi programmable controller has been
designed and manufactured for applications in
general industries, etc. Thus, applications in which
the public could be affected such as in nuclear
power plants and other power plants operated by
respective power companies, and applications in
which a special quality assurance system is
required, such as for railway companies or public
service purposes shall be excluded from the
programmable controller applications.

In addition, applications in which human life or
property that could be greatly affected, such as in
aircraft, medical applications, incineration and fuel
devices, manned transportation, equipment for
recreation and amusement, and safety devices,
shall also be excluded from the programmable
controller range of applications.

However, in certain cases, some applications may
be possible, providing the user consults their local
Mitsubishi representative outlining the special
requirements of the project, and providing that all
parties concerned agree to the special
circumstances, solely at the user's discretion.
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TRADEMARKS

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

Ethernet is a registered trademark of Xerox Corporation.
MODBUS® is a registered trademark of Schneider Electric SA.
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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