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SAFETY PRECAUTION

(Always read these instructions before using the products.)

When designing the system, always read the relevant manuals and give sufficient consideration to safety.
During the exercise, pay full attention to the following points and handle the product correctly.

[EXERCISE PRECAUTIONS]

/\WARNING

® Do not touch the terminals while the power is on to prevent electric shock.
@ Before opening the safety cover, turn off the power or ensure the safety.
® Do not touch the movable portion.

/\CAUTION

@ Follow the instructor's direction during the exercise.

® Do not remove the module of the demonstration machine or change wirings without permission.
Doing so may cause failures, malfunctions, personal injuries and/or a fire.

® Turn off the power before mounting or removing the module.
Failure to do so may result in malfunctions of the module or electric shock.

® When the demonstration machine (such as X/Y table) emits abnormal odor/sound, press the "Power
switch" or "Emergency switch" to turn off.

@® When a problem occurs, notify the instructor as soon as possible.
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INTRODUCTION

This textbook describes a programmable controller, the methods of editing a program with GX Works3, sequence instructions,

and application instructions for helping users to understand the programming for the MELSEC iQ-R series.

RELEVANT MANUALS

Manual name [manual number] Description Available
form
MELSEC iQ-R CPU Module User's Manual (Startup) Performance specifications, procedures before operation, and e-Manual
[SH-081263ENG] troubleshooting of the CPU module EPUB
PDF
MELSEC iQ-R CPU Module User's Manual (Application) Memory, functions, devices, and parameters of the CPU module e-Manual
[SH-081264ENG] EPUB
PDF
MELSEC iQ-R Programming Manual (Program Design) Program specifications such as of ladder programs and ST e-Manual
[SH-081265ENG] programs, and labels EPUB
PDF
MELSEC iQ-R Programming Manual (Instructions, Standard Functions/ | Instructions for the CPU module, instructions dedicated for intelligent | e-Manual
Function Blocks) function modules, and standard functions/function blocks EPUB
[SH-081266ENG] PDF
MELSEC iQ-R Module Configuration Manual System configuration, specifications, mounting, wiring, and e-Manual
[SH-081262ENG] maintenance and inspection required for using the MELSEC iQ-R EPUB
series programmable controller PDF
GX Works3 Operating Manual System configuration of GX Works3, parameter setting, and e-Manual
[SH-081215ENG] operation method of the online function EPUB
PDF
MELSEC iQ-R Analog-Digital Converter Module User's Manual (Startup) | Performance specifications, procedures before operation, wiring, and | e-Manual
[SH-081232ENG] operation examples required for using the MELSEC iQ-R analog- EPUB
digital converter module PDF
MELSEC iQ-R Analog-Digital Converter Module User's Manual Functions, parameter settings, and troubleshooting required for using | e-Manual
(Application) the MELSEC iQ-R analog-digital converter module EPUB
[SH-081233ENG] PDF
MELSEC iQ-R Digital-Analog Converter Module User's Manual (Startup) | Performance specifications, procedures before operation, wiring, and | e-Manual
[SH-081235ENG] operation examples required for using the MELSEC iQ-R digital- EPUB
analog converter module PDF
MELSEC iQ-R Digital-Analog Converter Module User's Manual Functions, parameter settings, and troubleshooting required for using | e-Manual
(Application) the MELSEC iQ-R digital-analog converter module EPUB
[SH-081237ENG] PDF

Point >

e-Manual refers to the Mitsubishi FA electronic book manuals that can be browsed using a dedicated tool.

e-Manual has the following features:

» Required information can be cross-searched in multiple manuals.

« Other manuals can be accessed from the links in the manual.

» The hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.
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1 BASIC INSTRUCTIONS -PART 3-

For the basic instructions part 1 and 2, refer to the MELSEC iQ-R Series Basic Course (for GX Works3).

1.1  Subroutine Program

Pointp

« This section describes the concept of subroutine.
« This section describes how to create a subroutine program with a programmable controller.
« This section describes that a programmable controller repeatedly executes operations (scans a program).

1 BASIC INSTRUCTIONS -PART 3-
1.1 Subroutine Program 1-1



1-2

1.1.1

[CALL(P)] (Execution of a subroutine program)

[RET] (End of a subroutine program)

MO
0e—t CALL
M5 X102
50—t +F
103
P10
é X101
104 H
157

Sequence
program

2%

| Subroutine
program

» The above program shows the basic usage of the CALL and RET instructions used to execute a

subroutine program.

Without such a program, an error occurs and a programmable controller will stop its operation.

Ej? » A subroutine program has ladders containing the processing that needs to be executed more than once.

The program starts with a pointer PO and ends with the RET instruction.

@ » Set the pointer (P) number within the following range. (This number is also used by the CJ and SCJ

instructions.)

Setting range Default

» R0O4CPU, RO4ENCPU, RO8CPU, ROSBENCPU, RO8PCPU, RO8SFCPU, R16CPU, | 4096 points
R16ENCPU, R16PCPU, R16SFCPU, R32CPU, R32ENCPU, R32PCPU,
R32SFCPU: 0 to 16384 points (in increments of one point)

* R120CPU, R120ENCPU, R120PCPU, R120SFCPU: 0 to 32768 points (in 8192 Points

increments of one point)

» The following figures show execution of a subroutine program.

(When the CALL P10
instruction is not executed)

0
| Sequence program |
Input condition
+— CALL
| Sequence program |
P10 FEND p
Subroutine program
Sequence program |
RET
END

1 BASIC INSTRUCTIONS -PART 3-
1.1 Subroutine Program

0

FEND,

CALL P10

P10Y~

RET

—

(When the CALL P10
instruction is executed)

- <+— Subsequent
/ step after the
/ CALL instruction
FEND

The subroutine
/ program is
S executed.



» Up to 16 CALL(P) instructions can be nested.

Subroutine Subroutine Subroutine Subroutine Subroutine
Sequence program program program program program program
0 P1 P2 P3 P4 PS5
////' /’ l ///v //< //'
-7 / CALL P3 / o
g / N / CALL P5
- / \ , >
_ // \\ , \\
v / N v’ \
CALL P1 s \ CALL P4 \
~ v/ AN AR \
So ‘\\\\ \
RN CALLP2 ____ - L RET \\ =+ RET
\\\ \\ A\ \\\
N L RET \
~ \
\\\ v \\
~L \ \4
RET | rep
FEND-L v

The following ladder program shows the above nesting structure.

0 —| T
—} :
| Sequence program
P1
—| T
—il 3 P1 subroutine program
P2
o—| T
it i P2 subroutine program
P3
—| T
—} i P3 subroutine program
P4
o—| T
+—t i P4 subroutine program
P5
o—| T
E P5 subroutine program

BCALL(P)

P) — — — — . - - |- — | === CALL: 3
CALLP: 4

1 BASIC INSTRUCTIONS -PART 3-
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HLadder example

Create the following ladder program with GX Works3 and write it to the programmable controller CPU of the demonstration

machine. Then, check execution of the CALL and RET instructions.

Project name EX1
Program name MAIN
T 1
1 K102 1
. @ | CALL P10 '
1 1
1 K103 YT 1
! @ — | O—
1 1
1 1
' (6 FEND !
VP wind Wi '
1 E— | {—
1 1
1 1
1 —==1 1
' (11) RET 1
1 1
1 1
: (12 [END 1 :
1 1
1 1

Operating procedure
1. Creating a new project
2. Creating a program
3. Writing data to the programmable controller
4

. Monitoring the ladder

HMOperation practice

Check the operation of the ladder program, which was created with GX Works3 and written to the programmable controller

CPU of the demonstration machine, by monitoring it on the display.

CaLL P10

I

Y170

O_

FEMND

P10 w104

I

Y171

@_

(1) When X102 is off
1) Operations from 0 to the FEND instruction are processed.
2) Turning on/off X103 turns on/off Y170.
3) Turning on/off X104 does not change the on/off status of Y171.

(2) When X102 is on
1) After the P10 subroutine program is executed, operations from the
step 3 to the FEND instruction are executed.
2) Turning on/off X103 turns on/off Y170.
3) Turning on/off X104 turns on/off Y171.

1 BASIC INSTRUCTIONS -PART 3-
1.1 Subroutine Program

0| LD X102 l

1| CALL P10

3[ b x103| i)

4| ouT Y170| ;|

5| FEND Y|

6| P10 :

7/ LD X104

8| OUT Y171 i

9| RET i
[/

Operation performed when X102 is on



1.1.2 [FEND] (End of a main routine program)

| FERD FEND is a 2-step instruction.

» The FEND instruction is used as an instruction equivalent to the END instruction in the following cases.

1) When sequence programs need to be executed and terminated in each ladder block.
For example, the FEND instruction is used with the CJ and SCJ instructions.

2) When subroutine programs (the CALL and RET instructions) are used

3) When interrupt programs are used

After execution of the FEND instruction, the programmable controller executes self-diagnostic check and then processes
operations again from the step 0.

B Operations performed for each ladder block B When a subroutine program and
by the CJ instruction an interrupt program are included
0 “
+— CALL p
Sequence program Sequence program
Operation  ~
performed — Jump caused by . FEND 3
when the CJ 1 the CJ instruction "
instruction is o ti P Subroutine
not executed Sequence program peration program
performed when
\_ ¢ -FEND < the CJ instruction **
p* _ is executed Interrupt program
| Sequence program |
END
END

Precautions

Although multiple FEND instructions can be used in sequence programs, the instruction cannot be used in subroutine
programs and interrupt programs.

The FEND instruction cannot be used at the end of a sequence program. Always use the END instruction at the end of a
sequence program.

Point ;>

An interrupt program interrupts operations in a normal program and is processed when an interrupt factor
occurs during execution of the normal program.

1 BASIC INSTRUCTIONS -PART 3-
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HLadder example
Create the following ladder program with GX Works3 and write it to the programmable controller CPU of the demonstration

machine. Then, check execution of the FEND instruction.

Project name EX2
Program name MAIN

T I 1
. X108 '
! o— | il P10 1

1
. 104 Y170 '
- G | O—
1
" :
: (7) FEND_| |
1 1
1 FiD ®ios Y172 1
: o ¥ — :
1 1
1 1
: (12) [END 1 !

1
1 1
1

Operating procedure

Creating a new project

Creating a program

Writing data to the programmable controller

A W=~

Monitoring the ladder

HMOperation practice
Check the operation of the ladder program, which was created with GX Works3 and written to the programmable controller

CPU of the demonstration machine, by monitoring it on the display.

C.J P10

I

Y170

)] FEND

F10 W05 Y172

(12 [EMD 1

(1) When X103 is off
1) Operations from 0 to the FEND instruction are processed.

Operation performed when X103 is off

2) Turning on/off X104 turns on/off Y170. o/tb  x103| )
3) Turning on/off X105 does not change the on/off status of Y172. 11 CJ P10 l\
3| LD X104 !
(2) When X103 is on 4T ouUT Y170 ,,',\ Jump caused
1) Jumping to the pointer P10 is triggered by the CJ instruction. 5| FEND l,' by the CJ
2) Turning on/off X104 does not change the on/off status of Y170. 6| P10 q instruction
3) Turning on/off X105 turns on/off Y172. 7D x105
8| OUT Y172
9| END

Operation performed when X103 is on

1 BASIC INSTRUCTIONS -PART 3-
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1.2 Index Register (Z/L2)

Pointp

* This section describes the concept of index modification.
« This section describes how to use the index register with a programmable controller.

This device is used for the index modification of a device.
This device is used to indirectly specify a device number. The device number obtained by the addition of a device number in
the index register and a directly-specified device number is specified.

[Ex]
DOZO — This means D (0 + Z0).

Device number

For example, when Z0 is 0, DOZ0 means DO.
When Z0 is 50, D0Z0 means D50.

Types of index registers

There are two types of index registers: index register (Z) and long index register (LZ).

(1) Index register (Z)
This device is used for 16-bit index modification.

ShA02
[ | [ RO K100 Z0
MG
{1} [ MOV WO DOZ0
— Access D0Z0 (= D100).
[ NG Z0

32-bit index modification with ZZ expression using two points of the index register is also available.

(2) Long index register (LZ)
This device is used for 32-bit index modification.

ShA02
| | [ DMOW k100000 LZ0
b7

{11 [ MOV WO DoLZ0

— Access DOLZO (= D100000).

[ DINC LZ0

Index modification

Specify the device number using the index register. The device number to be used is "Device number of device targeted for

modification" + "Contents of index register".

(1) 16-bit index modification
The device number is modified using the index register (Z). The modification range for the device in the case of the 16-bit

index modification is -32768 to 32767.
D100Z10

Index register number used for indexing
Indexing target device

1 BASIC INSTRUCTIONS -PART 3-
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(2) 32-bit index modification
The device number is modified using the long index register (LZ). The modification range for the device in the case of the
32-bit index modification is -2147483648 to 2147483647 .
D1ooLz1

Index register number used for indexing
Indexing target device

Devices for which index modification can be performed

The following table lists the devices that can be targeted for index modification.

Item Device

16-bit index modification X, Y,M,L,B,F,SB,V, T LT, ST, LST", C™", LC™", D, W, SW, SM, SD, Jn\X, Jn\Y, Jn\B,
JN\SB, JMW, Jn\SW, Un\G, U3En\G, U3En\HG, R, ZR, RD, P3, 1%, J, U, K, H

32-bit index modification M, B,SB, T, LT, ST, LST™, C™, LC™, D, W, SW, Jn\BZ, Jn\W"2, Un\G'2, USEn\G 2,
USEN\HGZ, R, ZR, RD, K, H

*1 Can be used for the contact, coil and current value.
*2 For network numbers and the specification source of I/O numbers, 32-bit-based index modification cannot be used.
*3  When itis used as an interrupt pointer, index modification cannot be performed.

Index register setting
The following window allows to specify the number of points for the index register (Z) and long index register (LZ) and the
range where they are used as a local device on GX Works3. Set 24 words as the total number of index register (Z) points and

long index register (LZ) points.

O [CPU Parameter] — "Memory/Device Setting" — "Index Register Setting"

Window.

Ttem Setting -
= Index Reeister Settine
= Paintz Setting

=] Total Points 24 Wiord
Ihdex Reister (Z) 20 Paints
Long Index Register (LZ) 2 Points

= Local Setting
= Points Setting

m

Local Index Register (Z) 0 Paintz
Local Lang Index Reeister (LZ) 0 Paintz
[ Start P
Thdex Register (Z) 0
Lorg Index Register (LZ) 0

Displayed.items

Item Description Setting range Default
Points Total Points Indicates the total number of index register points and — —
Setting long index register points.
Index Register (Z) Set the number of index register points. 0 to 24 points (in 20 Points
increments of two
points)
Long Index Register (LZ) Set the number of long index register points. 0 to 12 points (in 2 Points
increments of one
point)

1 BASIC INSTRUCTIONS -PART 3-
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Item Description Setting range Default
Local Points Local Index Register (Z) Set the number of points of index registers used as local | 0 to 24 points (in 0 Points
Setting Setting devices. Set it within the range of index registers. increments of one
point)
Local Long Index Register Set the number of points of long index registers used as | 0 to 12 points (in 0 Points
(LZ) local devices. Set it within the range of long index increments of one
registers. point)
Start Index Register (2Z) Set the start number of local index registers. Set it within | 0 to 23 0
the range of index registers.
Long Index Register (LZ) Set the start number of local long index registers. Set it Oto 11 0

within the range of long index registers.

1 BASIC INSTRUCTIONS -PART 3-
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HBExample

The following program writes data to the data register having the number specified with a digital switch.

)]

(&)

i)

(14

Project name EX3
Program name MAIN
T2
—1 [ ouT T2 3000
100
— [__MOWE D20 70
#101
— | [ MOVE T2 DOZ0
[EMD 1
Execute the device batch monitor and check the operation of the ladder program.
Set a two-digit number for the initial input device D20 and turn on X100.
For how to input a number for the initial input device D20, refer to GOT screen display on page App. -2.
D vice Mame +7 +6 +5 +4 +3 +2 +1 +0
Initial input device D20 D24 0 0 0 0 o 0 0 o
D32 u} ul u} u} ul u} u} ul
‘- = D40 0 ] 0 0 ] 0 0 ]
-' : : L8 o o o a o GBEO a o
- = D56 0 ] 0 ] . 0 ] ]
70 = @ DGd u} u} u} u] u} u} u] u}
D0Z0 = D50 o7 2 a u} a a u} a a u}

The current value of T2 is transferred to D50.

1 BASIC INSTRUCTIONS -PART 3-
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1.3  File Register (R/ZR)

Point ;>

« This section describes differences between the file register and data register.
« This section describes how to create file registers.
« This section describes storage locations of device data.

The file register is a word device for extension. Data is stored in a file for the file register in the CPU built-in memory.
This data is a file register file existing in the file storage area on the device/label memory.

—] ——— mMov 100 RO
CPU built-in memory
Write 100 to RO.
File register
— ] MOV RZ D00 »RO
R1

T Read data from R2 and write it to D100. R2

Specification method

Two specification methods of file registers are provided: block switching method and serial number method.

(1) Block switching method
In this method, points of file registers in use are specified by being divided in increments of 32K points (RO to R32767).
When using multiple blocks, the points are specified by being switched to the block numbers used by the RSET
instruction. R is used as the device symbol. The R range is RO to R32767. In the following cases, however, the upper
limit of device numbers will be "block size (unit: word) -1".
» The file register file size is smaller than 64K bytes.
« The file register file size is not a multiple of 64K bytes and the end block is specified by the RSET instruction.

| | [_RSET kK1 ] Specify RO of the
block 1 RO
[ maOw 53] R J to Block 0
R32767
| | [ N L 5
o L RSET K2 Specify RO of the RO
block 2
to Block 1
[ mAOY (] RO ] R32767
——— > RO
to Block 2
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(2) Serial number method
In this method, file registers having more than 32K points are specified with serial device numbers. File registers of
multiple blocks can be used as consecutive file registers. ZR is used as the device symbol. The ZR range is "ZRO to (file
register file size (unit: word) -1)."

| | BT 0o ZROZ7EE
ZRO
] | T to (Block 0)
11 (L AT Do ZREERDG | ———
ZR32767 | ]
» 7R32768
to (Block 1)
ZR65535 | |
—> 7ZR65536
to (Block 2)
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HBExample

Set file registers of 32K points, RO to R32767, and use them in a program.

Operating procedure

Mavigation

B = Program
@ FB/FUN

B (& Label

1. Double-click!

2. Double-click!

Memory Card Parar
i, Module Information

#:, Remote Password

ROSCPU CPU Parameter

Setting Item List
it the Settine Bem 1o Search | (g]

“E
= Hame Setting

7] Operation Related Setting
Interrupt Settings

Ttem
= File Register Sctting
) Use Or Not Setting
- Gapasity

Mot Use

File Name
= Initial Value Setting

Tareet Memory Data Memary

<ine Setting Settine of Devics Tnitial Value Use Or Not  Hot Use
- Glabal Devics hitial Valus File Name
e Setting = File Settine for Device Data Storage:
=] Use Or Nat Setting Nat Lise
tting Gapacity 1K ord
S File: Name DEVSTORE

(3] Refre
ﬂ Routifle Settine

3. Click!

Set it when use the file reister.

< I ’

Check ] [ Restore the Default Settines

Tem List | Find Fesult] [

=)
5

Apply

%

(To the next page)

1. Double-click "Parameter” in the "Project” view.

2. Double-click "RO8CPU" and "CPU Parameter".

3. The "CPU Parameter" dialog box appears. Click
"File Setting".
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(From the previous page)

P = 4. Select "Use Common File Register in All
Setig lom List - Programs" for "Use or Not Setting" of "File
Register Setting".

=1 Use Or Not Setting Use Gomnion File Register in All Programs
Gapacity 32 K Mord
- Fite Neme FILEREG

“E =
B Mame Settine
7] Operation Related Setting
Tnterrupt Settings
Service Processing Setting
B File Setting
- @@ File Register Setting
; Initial Value Setting

Target Memory
- Setting of Device Tiitial Valus 40

Dete Hermory Set the following parameters.

ot Mot Lse

= File Setting for Device Data Stora

=1 Use Or Not Setting

- File Setting for Device Dz B

Memory/Device Setting

5 RAS Setting

5 Program Setting
SFC Setting
Refresh Setting between Mult

ﬁ Routing Setting

[Parameters to be set]
Capacity: 32 K Word
File Name: FILEREG

Iz name of file reeister

Gtins rsel "I 5. Afterthe setting is completed, click the [Apply]

Se

button.
Il;m List ‘FIHE:"REsu\tl : [&J Ealailel 5 gs_]
5. Click!
MELSOFT GX Works3 =) 6. The message shown on the left appears. Click the

[Yes] button.

ii Are you sure you want to set the file register to the all points latch (2)?

([r—
e

*

6. Click!

T e—, —== 7. Click [Online] — [Write to PLC] to display the
Display  Setting  Related Functions " . AT
BV B Online Data Operation" dialog box. Select
" "
System Parameter/CPU Parameter” in
S ® GPU Built-in Memory B SD Memory Gard (@ Inteligent Function Modkle Y Y
Modle Name/Deta Name + B @ Ol Title Lost Ghanee. Size (Byte) = Parameter".
B AT [ [ [ g . .
185 Parameter 5] i |
& System Porameter/GPU Paramster V] 7 Select thIS Item| n
[ ST, 2 - N 5 :
—
Wemory Card Paramster \ 8 H :
{#5 Remote Password [u] 2015/12/14 113658 |Mot Calculation - CIICk the [ExeCUte] bUtton and erte data
& Global Label o
- Global Label Setfine 5] 5015/12/14 113713 | Not Galculation
& Global Label Initial Value o
& GLEUNF 5] 2016/12/14 118718 ot Caleulation
5 Local Label Initial Yalue [u]
AT o 2015/12/14 118700 | ot Galeulation i
Memory Capacity
Frogram Menory Free
‘ i
Legend Data Memory Free
W s [ | oke
I rereaced Device/Label Memory (Fike Storoge Area) free
W Decressed [ ] oke
B o tess ‘sn Memory Card :ZT( \
8. Click!
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To write or clear file register data with a program, write the following program.

Turning on X100 writes data, and turning on X101 clears the data.

®100

|} hACH kK173 RE

H101

|} hACHY K RE

H100

|} hACH kK173 D08
[END 1]

Project name EX4

Program name MAIN

The battery holds data in the file register of
the RAM.

The data cannot be cleared by resetting the
CPU module or powering off the system.
To clear the data, write "0".

[’ For comparison
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1.4 Latch Function

Point ;>

 This section describes the word "latch".
« This section describes how to create a latch.

Data in each device/label of a CPU module is cleared to each default value in the following cases.

* When the CPU module is powered off and on

* When the CPU module is reset

* When the power failure time has exceeded the allowable momentary power failure time

Data in each device/label set in the latch setting is held even under the above conditions. For this reason, controls can be
continuously performed with the held data even after the CPU module is powered off or when the power failure time has
exceeded the allowable momentary power failure time while data is managed by sequence controls.

1.4.1 Latch types

The following two latch types are provided.

« Latch (1): Data within this range can be cleared by a latch clear operation.
« Latch (2): Data within this range cannot be cleared by a latch clear operation.

1 .4.2 Devices that can be latched

The following devices can be latched. Local devices cannot be latched.

Device Specification method Applicable latch type
Internal relay (M) Set the latch range. Latch (1) or Latch (2)
Latch relay (L) Set the number of points. Latch (2)

(Data is latched for the set number of points.)

Link relay (B)

Set the latch range.

Latch (1) or Latch (2)

Annunciator (F)

Set the latch range.

Latch (1) or Latch (2)

Edge relay (V)

Set the latch range.

Latch (1) or Latch (2)

Timer (T)/Long timer (LT)/Retentive timer (ST)/Long retentive timer
(LST)

Set the latch range.

Latch (1) or Latch (2)

Counter (C)/Long counter (LC)

Set the latch range.

Latch (1) or Latch (2)

Data register (D)

Set the latch range.

Latch (1) or Latch (2)

Link register (W)

Set the latch range.

Latch (1) or Latch (2)

File register (R, ZR) Set the number of points. (Data is latched for the set | Latch (2)
number of points.)/ Set the latch range.* 1

*1  When "Use Common File Register in All Programs" is enabled, all the points are registered within the range for Latch (2). The range can
be specified in "Latch (2)" of "Latch Range Setting". (Values out of the specified range are cleared to 0.)

Point >

» When "Use File Register of Each Program" is enabled, the latch range for file registers cannot be specified.
(File registers in the whole range are held.)

* When the file register file in use is switched with another one by the QDRSET instruction, the latch range
setting for file registers is disabled. After the change, file registers within the whole range are held
regardless of the latch range setting.
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1.4.3 Optimal assignment of device points

The device points to be used can be optimally assigned according to a system.
The following table lists setting details.

Item Description Setting range Default

Device points Set the number of internal device points. Total number of points of each device < X: 12K (fixed)
Device area capacity Y: 12K (fixed)
M: 12K

B: 8K

SB: 2K

F: 2K

V: 2K

T 1K

LT: 1K

ST: 0

LST: 0
C:512

LC: 512

D: 18K

W: 8K

SW: 2K

L: 8K

Latch range (1) (latch Set a latch range where data can be cleared by a latch clear Total of Latch (1) + Total of Latch (2) < 32 No setting
clear operation enabled) | operation. ranges

Latch range (2) (latch Set a latch range where data cannot be cleared by a latch No setting
clear operation disabled) | clear operation.

EExample
The following describes how to change the number of internal relay (M) points to 10K and the number of data registers (D) to
1K points (DO to D500: Latch clear operation enabled, D501 to D1023: Latch clear operation disabled).

Operating procedure

1. Double-click "Detailed Setting" of "Device

ROSCPU CPU Parameter =]
")
s Setting".
Ttem Setting -
: B
) Device/Label Memory Area Settine " : Cg}
Extended SRAM Gassette Setting Mot Mourted @ [CPU Parameter] - Memory/DeVICe Settlng -
55 =1 Device/Label Metmory Area Gapacity Setting = " i . .
s - Devce e Device/Label Memory Area Detailed Setting" —
] Gperation Related Setting Device Area Capacity 40 K tiord B Y . o . . o
It Setiigs £ Labol frea Device Setting" — "Detailed Setting

Service Processing Setting Label firea Gapacity 40 K tiord
B File Seftine Latch Label Area Capacity 2 K tiord
[R] Memory/Device Setting File Storage Area Capacity 512 K Wiord

Device/Label Memary firea Setting Device/Label Memory Gt G <Gartirmation

];:;EX 'ﬁ's‘e' SES“‘RE 1= Device/Label Memary Area Detailed Setting

resh Memory Setting ) . ;

Device Latch Interval Setting Device Sottig. ihetaled Settne> ..

Pointe Setting Latch Type Setting of Latch Type Label

Tnternal Buffer Gapacity Setting ) Index Register Setting
T RAS Settine =1 Points Setting
5 Program Setting =] Total Points 24 Word

SFG Settine Tndex Register (2) 20 Foints

ﬁ Refresh Setting between Multiple GPU

Routing Seting -
Please set when change the device points, and set the local device, laikh settine etc.

1. Double-click!

Ttem List | Find Fesult Check ] [ Restore the Default Settings ]

Apply

(To the next page)
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(From the previous page)

2. Click "Points" of "Internal Relay" (M) in the
"Device" column to move the cursor.

RO8CPU CPU Parameter

e
Device Local Device -
[Input the Setting Ttem 1o Search e Symbol
() - *" | Foits | Raee | Stat | End | Points |

Trput X
55 B Output v
=] Hame Setting Jternal Relay L
{1 Operation Related Settine Link Relay B |
Interrupt Settings Special Link Relay  SB 3
Service Pracessing Setting Annunciator F KK 4o 2047
I File Setting Edge Relay w KMt 2047
Memary./Device Setting Step Relay 5 B
Device/Label Memory frea Setting o
Index Register Setting
Feftesh Memory Setting e dliney .
Device Latch Tnterval Setting Retentive Timer 2 . Cl ICk!
Pointer Setting Lone Retentive Tim
Internal Buffer Gapacity Settine Gounter
R RAS Setting Long Counter Lo 512 Dtabil
9 Frogram Setting FNS ~ ina . anam =
%) SFG Setting < i, i

_ 3. Enter "10K" and press the key.

ROSCPU CPU Parameter

Device Local Device -
[Irpat the Setting Ttem to Search Ttem Symbol
(] YT aints | Range | St | End | Ponts

Tnput 3 12K 0t 2FFF
=E Output ka

(=] Mame Setting Eote o U]

-] Operation Related Setting Link Relay B A
Interrupt Settines Special Link Relay  SB % Do 7FF 1
Service Processing Setting Annunciatar F K 0t 2047

0§ File Settine Edee Relay v 2K 0to 2047
Memory/Device Setting Stop Ry s .

Device/Label Memory Area Setting Timer
Index Register Setting Long Timer |
Refresh Memary Setting 3
Device Latch Iterval Setting Retentive Timer - Enter!
Pointer Setting Long Retentive Ti
Internal Buffer Gapacity Setting Counter G 512 Do 611
-l RAS Setting Long Gounter LG 512 0ta 6l
45 Program Satting LN ~ v me anans =

< ] v

@ SFC Setting

4. Click "Points" of "Data Register" (D) to move the
cursor.

RO8CPU CPU Parameter

e
Device Local Device -
[Input the Setting Ttem 1o Search e Symbol
() - *" [ Fots | Raee | Stat | End | Points |

Link Felay & 8 Mto IFFF
55 B Special Link Relay
= Hame Setting Annunciator .
&7] Operation Related Settine Edee Relay 4 Cl |Ck'
Interrupt Settings Step Relay " :
i@ Service Processing Setting Timer
& File Setting Long Timer LT
=g ﬁ':;’y/ D‘;tm; f;“‘"g S Fetentive Timer ST
@ Device/Label Memory Arca Setting
Do Resiver Sotin Long Retentive Time LST

Refresh Memary Setting Comtoy © Dta 511
Device Latch Tnterval Setting Lene Gounter LG 010 611
Pointer Setting Dats Registor 2 10 18431
Internal Buffer Gapacity Settine Link Register w 040 IFFF

&t RAS Setting
4 Froeram Setting
) SFG Setting

Link Special Registe SW

<

5. Enter "K" and press the key.

RO8CPU CPU Parameter

L I————_——————
Devics Local Device =
[[ret the Settine Tem to Search I Symbol
| I3 o Y™ Points | Renee | Stat | End | Points
= Link Relay B B 0ta IFFF
°F Speoial Link Relay SB 2 0to TFF
= Name Setting
-] Qperation Related Setting Edee Relay
Tternupt Settings 5 |
Step Rek
{5 Service Processing Setting T;Dy 2 - Enter' L
& File Setting _ W
&) Memory/Device Setting Long Timer
- @ Device/Labe| Memory fres Setting (o Tinzy (S5 0
Index Register Setting Long Retentive Time LST 0
Riefresh Memory Setting Counter c 512 0t 6l
Device Latch Interval Setting Lone Counter Lo oy [ 10 511
Painter Setting Dot Registor o 0 10 15431
e S]n;ertl:e\ Buffer Gapacity Settine Link Resister = o 1o IFFF
-] ngra; g":w Link Special Resiste SW 2% Dto TFF -
({g) SFC Setting <l & L

(To the next page)
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(From the previous page)

6. Move the cursor to the right and double-click the

ROBCPU CPU Parameter
n "
Latch (1)" column.
beve]  loeabovie | Lun | L |-
[lret the Setting Tem o Search @ Ttem Symbol =] 5 it 3]
Link Felay B etting
“F Speoial Link Felay 5B 6 i
e — . Double-click!
=] Hame Setting Annunciatar F etting
7] Operation Related Setting Edge Relay Y
Internupt Settines Step Rslay s
1] Service Processing Setting Timer T Ho Sefline Mo Setting
A File Settine Long Timer LT o Soffins o Settine
-] Me'”D”'V_/ Djtm; ‘5;“'”% o Retentive: Timer sT No Setting
e Lone Retentive Timer  LST No No Setting
Tndex Register Setting
Refresh Memary Sefting Gy © o X Ho Setting
Device Latch Interval Setting g G & o Setting
Pointer Setting Dtz Fegister o Ho Settine 1) o Setting
Tntarnal Bufter Gapasity Setting Link Register W pm— | 5:tting
i RAS Setting Link Special Register Sl I8
-89 Proeram Setting [ . P
< \ [ ]+

(ﬂ SFG Setting

=) 7. The "Latch Range Setting" window appears.

Latch Range Setting

Lsteh (1) | Loteh () |

Set the following parameters.

5 [Parameters to be set]
@_ 7. Enter!

8

9

Device: D
10 Start: 0
12 End: 500

Set device and range set in the latch (1} and latch (2) o
Device range set in the latch (1) can clear for latchine clear
Device range set in the latch (2) can not clear for latchine clear.

m

[Setting range]
When latch (1)
Device Type: M, B, F, W, T, LT, ST, LST. C, LG, D, W

When latch (2)
Device Type: M. B, F. W T LT. ST, LST. G. LG, D. W L. ZR(R) *

e 8. Click the "Latch (2)" tab.

Latch Range Setting

g1 8. Click!

Latch (1) Lateh (2) b

9. Ssetthe following parameters.

[Parameters to be set]
Device: D
Start: 501
End: 1023

9. Enter!

and range set in the latch (1) and latch (2} o
Device range set in the latch (1) can clear for latching clear

Device ranee set in the latch (2) can not clear for latchine clear 1 f
. Click the [OK] button.
[Setting range]
When latch (1)
Device Type: M B, F. V. T, LT, ST, LST. G, LG, DLW

m

when latch (2)
Device Type: M, B, F, % T, LT, 5T, LST, G, LG, D, W, L, ZR(R) *

:] 10. Click! =) o

(To the next page)
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(From the previous page)

11. Click the [Apply] button to determine the settings.
Setting of device points is completed.

ROBCPU CPU Parameter

g0z
Device Local Devies -
o e s | |
Link Relay & € Ot IFFF No Seiting Mo Seffing
BF Special Link Relay  SB 2K 0to TFF M
(5 Name settne | Annunciator F X Qo 2047 Mo Setting Mo Setting
7] Operation Related Settin Edge Relay W % 0o 2047 No Setting Mo Setting
B Interrupt Settings Step Relay s 0
1) Service Pracessing Setting Timer T 1K 0t 1023 Mo Sstting o Setting
i File Setting Long Timer LT 1k 0t 1028 Mo Setting Mo Settine |
R Memory/Device Setting Retentive Timer ST 0 NoSetting  Ho Setting |
@ e e MEmo AT Long Retantive Timer  LST 0 Mo Sstting o Setting
Index Register Setting
Fifvosh Homory Seting Counter ¢ 12 Dto 611 No Setting Mo Setting
Devics Latch Iterval Set Long Gounter L6 512 Do 511 No Setting  Ho Setting
Pointsr Setting Diatn Registor o K 0t 1028 Setting Settine
Internal Buffer Gapacity £ Lirk Register W 8K 0 to IFFF No Setting Mo Setting
-R8 RAS Setting Link Special Register  SW % 0t 7FF
-4 Program Setting Latch Relay L 8 0to 8191 Mo Setting

SFG Setting e -
Refrech Setting betwssn Mull
ﬁ, Routing Setting

Exp

Set the device points, lacal devies range and latch ranes used in data rezister (D)

And set the settable points and ranee of local device within the range which set in device points

The lacal device area capacity is decided by the settine points of lacal device and the number of programs which use
local device

[Typel Word Device, [Notation] DEC
[Setting raneeKRnCGPL. RnEMGEU>
Device Points: 0 to 10117632 x[Paints](4 points unit<RnPCPL>

. I b

Tom List | el | [ ke | !
11. Click!

Point}§

When the assignment range of (internal user) devices has been changed, the sequence program created with
the parameters before the change cannot be used.
After the change, write the sequence program and the parameters to the CPU module again.
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2 FILE-BASED PROGRAM MANAGEMENT AND
PROGRAM EXECUTION MANAGEMENT

2.1 File-based Management n

Point

This section describes advantages of multiple programs.

With the MELSEC iQ-R CPU module, multiple program designers can create a single program by dividing it into multiple files
by function or process.

Advantages of file-based management

(1) Programs can be stored into the memory in file units. Thus, addition or modification of a file in response to partial

changes in a program does not affect other files.
(2) Users can manage programs and data with names and time.

(3) Write protection can be applied to each file.

2 FILE-BASED PROGRAM MANAGEMENT AND PROGRAM EXECUTION MANAGEMENT
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File types and storage memory

The following table lists file types and storage destination memory types.

©: Can be stored (required for operation), O: Can be stored, X: Cannot be stored

File type CPU built-in memory SD memory File name and
Program Devicellabel Data memory card extension
memory memory
Drive 0 Drive 3 Drive 4 Drive 2

Program o™ X o™ O ANY_STRING.PRG

FB program o™ X o™ O ANY_STRING.PFB

CPU parameter X X @) O CPU.PRM

System parameter X X @) O SYSTEM.PRM

Module parameter X X @] @] UNIT.PRM

Module extension parameter X X O @] « UEXmmmnn.PRM""

+ UEXmmm00.PPR"™

Memory card parameter X X X O MEMCARD.PRM

Device comment X X O @] ANY_STRING.DCM

Device initial value X X O @] ANY_STRING.DID

Global label setting file X X O O GLBLINF.IFG

Initial label value | Initial global label X X O O GLBLINF.LID

file value file

Initial local label X X O O PROGRAM_NAME.LID
value file

File register X O X 0" ANY_STRING.QDR

Event history X X O O EVENT.LOG

Device data storage file X X @) o’ DEVSTORE.QST

General-purpose data X X O @] ANY_STRING.CSV/BIN

Data logging Common setting X X X O LOGCOM.LCS

setting file file

Individual setting | X X O O LOGnN.LIS™
file

Remote password X X O O 00000001.SYP

*1  mmm indicates a value calculated by dividing the module 1/O No. by 10H (3 digits in hexadecimal). For the CPU module, it will be 3FFH.

Also, nn is the serial number (2-digit hexadecimal number) of a module extension parameter of each module.

*2 nn corresponds to the setting number and is 01 through 10.
*3 Can be stored but cannot operate as a function.
*4 When a program or a FB (function) program is stored in the built-in memory of the CPU module, it is divided tor the program memory

and the data memory.

*5 Module extension parameter for the protocol setting, storing protocol setting information in the predefined protocol support function
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2.1.1 CPU built-in memory and SD memory card

The RCPU built-in memory and an SD memory card are used to store files.
The following table lists the memory capacity of each CPU module.

Item R04CPU R08CPU R16CPU R32CPU R120CPU
Program memory 160K bytes 320K bytes 640K bytes 1280K bytes 4800K bytes
SD memory card Differs depending on the SD memory card used. (SD/SDHC memory card: 32G bytes maximum)

CPU built-in memory

The following figure shows the memory configuration of the CPU module.

/— Built-in memory*1 —\

RAM ROM
[Program cache

Program memory
memory
Device/label ( Data memory )

memory

—

Refresh memory

CPU buffer memory

SD memory card

*1  The built-in memory is a generic term for internal memory areas of the CPU module.

Point}3

The usage of the memory can be checked from the engineering tool. For details, refer to the following.
GX Works3 Operating Manual
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HEProgram memory/program cache memory

The program memory and program cache memory store necessary programs for the CPU module to perform operations. At
the following timing, data in the program memory is transferred to the program cache memory*1 and an operation is
performed.

*1  This memory is used for program operations.
* When the CPU module is powered on

* When the CPU module is reset
(1) Application

The program memory and program cache memory store execution programs of program files and FB (function block)
files. Execution programs include instruction codes, statements, and notes.

(2) Data to be allocated
Only the execution programs that exist in program files and FB files are allocated to the program memory.

(3) Data allocation and procedure of read/write operations

The following figure shows the data allocation of the program memory and program cache memory and the procedure of
read/write operations from/to the programmable controller.

When data is read from the

Engineering tool programmable controller
= Inside of the CPU module —> When data is written to the
) Program file programmable controller
. @ > ------ -} When the system is powered on or the
File header Data memory CPU module is reset
(c)
Execution
program (©
+ (b)
Steps reserved N 4
for online
program @ Program memory (d)
change I S, .
i
]
]
]
]
]

______ 4
x Program cache 4

memory

(a) When data is written to the programmable controller, execution programs and steps reserved for online program change are written to the program cache
memory, and the file header is written to the data memory.

(b) After being written to the program cache memory, the data is automatically transferred to the program memory.

(c) When the data is read from the programmable controller, the execution programs and steps reserved for online program change are read from the program
memory, and the file header is read from the data memory.

(d) When the CPU module is powered off and on or reset, the data in the program memory is transferred to the program cache memory and operations are
executed.

Point}3

For read/write operations from/to the programmable controller, refer to the following.
L[] GX Works3 Operating Manual
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EDevice/label memory
The device/label memory has the following areas.

Device area

Label area

Label area

Latch label area

Local device area

File storage area

Data to be allocated

The following table lists the data allocated to each area.

Area Application
Device area User device
Label area Label area Global label and local label
Latch label area Global label and local label with latch specified
Local device area Local device (excluding index register)
File storage area File register file and other data™!

*1 File register files which are stored in the area for storing file register files can be written or read in file unit.

Point}@

Free space of areas can be checked by clicking [CPU Parameter] — "Memory/Device Setting" — "Device/
Label Memory Area Capacity Setting" —[J button.
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EData memory

This memory is used to store parameter files, device comment files, and/or user's folders/files. Data written by the engineering
tool (e.g. parameter files and device comment files) is stored in the "$SMELPRJ$" folder. The "$MELPRJ$" folder is created
after memory initialization. Note that the "$MELPRJ$" folder cannot be deleted. (Folders under the "$MELPRJ$" folder can be

deleted.)
/ $MELPRJS$ |
| IS — |
Root directory . Parameter files
m_ S S—
| IS J
Any folder Any folder
Any file . Any file
Point

For details on how to create and delete user's folders, refer to the following.
L[] GX Works3 Operating Manual

HRefresh memory
This memory is used to store data used in refresh communication with intelligent function modules.

ECPU buffer memory
This memory is used by the Ethernet function or in data communication between multiple CPU modules. (L1 MELSEC iQ-R
Ethernet User's Manual (Application))

ESD memory card

This memory is used to store user's folders/files and the folders/files created by a function using the SD memory card. The
folder configuration is the same as the one of the data memory. However, in the case of the SD memory card, the
"$MELPRJ$" folder will be created when the SD memory card becomes available (when the SD memory card is mounted).

2 FILE-BASED PROGRAM MANAGEMENT AND PROGRAM EXECUTION MANAGEMENT
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File size unit in memory

The minimum unit of capacity for storing a file in the memory is referred to as file size unit (cluster size).

CPU module CPU built-in memory SD memory card
Program memory Device/label memory Data memory
R04CPU 4 bytes 512 bytes 1024 bytes 32K bytes
R08CPU 2048 bytes
R16CPU 4096 bytes
R32CPU 8192 bytes
R120CPU 16384 bytes
Pointp

Data is written in file size (cluster size) units. For example, when 464 bytes of CPU parameter is written to the

data memory of the RO4CPU, it is written as 1024 bytes of data because the file size unit of the data memory

is 1024 bytes.

Memory operation

Using an engineering tool, each memory can be initialized and cleared to zero. For details on the operation method, refer to

the following.
L[] GX Works3 Operating Manual

Items to be specified in the engineering tool

Target

Initialization Data memory

Deletes all the folders and files in the program memory and data
memory.

Device/label memory

Deletes all the files in the file storage areas in the device/label memory.

SD memory card

Deletes all the folders and files in the SD memory card.

Value clear Device, label Zero clear

Excluding the devices and labels specified in the latch range, this
operation clears the following devices to zero: X, Y, M, B, F, SB, V, T, ST,
LT, LST, C,LC, D, W, SW, FX, FY, FD, Z, LZ, RD, and all labels (including
module labels).

Zero clear (including Latches (1) and (2))

Including the devices and labels specified in the latch range, this
operation clears the following devices to zero: X, Y, M, B, F, SB, V, T, ST,
LT, LST, C,LC, D, W, SW, FX, FY, FD, Z, LZ, RD, and all labels (including
module labels).

File register Zero clear All files

Clears the contents of all the file registers to zero.

File specification

Clears only the contents of the specified file register(s) to zero.

Zero clear excluding Latch (2)

Clears the file registers other than Latch (2) to zero.

Device / label / file register latch clear

Clears devices, labels, and file registers other than Latch (2) to zero.

Point >

If the power goes off during initialization or zero clear, the memory is left in the state at that point. Thus,

execute the same memory operation again.
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SD memory card

This section describes the performance specifications of SD memory cards.

Item NZ1MEM-2GBSD NZ1MEM-4GBSD | NZ1MEM-8GBSD ‘ NZ1MEM-16GBSD
Type SD SDHC
Capacity 2G bytes 4G bytes ‘ 8G bytes | 16G bytes
Number of writes 60000 times 100000 times
External dimensions Height 32mm
Width 24mm
Depth 2.1mm
Weight 29

EHandling precautions

2-8

» The operation of the SD memory cards manufactured by Mitsubishi (NZ1MEM-OGBSD) has been tested on the MELSEC
iQ-R series modules. If an SD memory card ' manufactured by other companies is used, a problem, such as corruption of
data in the SD memory card and system operation stop, may occur.

SD memory cards manufactured by Mitsubishi conform to IEC 61131-2 when being used in a module.

SDHC-type SD memory cards can be used only with CPU modules that support the use of those cards. (An SDHC logo is
shown on the module or described in the manuals of the module.)

All SD memory cards used by the CPU modules need to be formatted. An SD memory card is unformatted when
purchased. Before using the card, insert it into the CPU module and format it using the engineering tool. Do not format an
SD memory card using a personal computer. (L1 GX Works3 Operating Manual)

Data in the SD memory card may corrupt if any of the following operations is performed while the SD memory card is being
accessed: powering off the system, resetting the CPU module, or removing the SD memory card. If the CARD ACCESS
LED is on, terminate the access to the SD memory card with the SD memory card access control switch, and then power
off the system, reset the CPU module, or remove the SD memory card. The use of the SD memory card can be disabled by
SM606 (SD memory card forced disable instruction) and the disabled status can be checked by SM607 (SD memory card
forced disable status flag).

* Regularly backup important data on other media, such as CDs and DVDs.

*1  For the SD memory cards that is commercially available and can be used with the CPU module, refer to the following. Before using a
commercially available SD memory card, check that the card does not affect the control of the target system.
www.MitsubishiElectric.co.jp/fa
TECHNICAL BULLETIN No.FA-A-0078

BPrecautions
If the system is powered off, the CPU module is reset, or the SD memory card is removed while the SD memory card is being

accessed as below, data in the SD memory card may corrupt.

« Data in the buffer memory is being saved to the SD memory card. (Data logging function is being executed.)
+ During deletion of a folder by "User Data Operation" in the engineering tool

In the above cases, SD memory card diagnostics such as file system check and restoration is performed at the timing to
power on the system or to cancel the reset operation.

Note that data may not be completely restored depending on the file system status.

The following shows the time required to diagnose an SD memory card (when 10000 files (100K bytes of data) are stored in
the SD memory card).m2

* NZ1MEM-2GBSD: approximately 7 seconds, NZ1MEM-4GBSD: approximately 8 seconds, NZ1MEM-8GBSD:
approximately 9 seconds, NZ1MEM-16GBSD: approximately 10 seconds

*1  The more the number of files in the SD memory card, the longer the diagnosis time.
*2 When the CPU module is in connection with an external device, simultaneously running the CPU module and the external device can
cause communication timeout on the external devise side.
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2.2 Program Execution Management

Point ;>

This section describes program execution types.

2.2.1 Program execution types

Execution of programs can be managed in the conventional method, in which control contents are integrated into one

program, or in the method in which a program is divided into multiple programs by control unit.
When dividing a program into multiple programs, set execution types in the program setting of the CPU parameter with GX
Works3 to specify the execution type of each divided program.

Control with one program Control with multiple programs
divided from one program
___________________________________ Program A
Control content A Control content A
Program B

5 H Divide one program into
i Control content B Control content B ~multiple programs by control
' : content and register them.

|
|
i
i
i
i
|
i
v v

Program n
Control contentn | Control content n

The RCPU executes each divided program according to the execution types set in the CPU parameter program setting. The
following five execution types are provided: initial execution type, scan execution type, standby type, fixed scan execution
type, and event execution type.

2 FILE-BASED PROGRAM MANAGEMENT AND PROGRAM EXECUTION MANAGEMENT
2.2 Program Execution Management 2-9



Flow of program execution

Programs are executed in order according to the set execution types of the programs and execution order when the CPU
module is switched to the RUN state.

STOP — RUN

| Initial processing |

Does an initial execution
type program exist?

| 1/O refresh
NO
N Standby type
program
> Initial execution .
v type program
| 1/O refresh

Fixed scan execution
type program

Scan execution type
program

4
<
v

END processing  [---------=---=---------------d

Event execution
type program

T
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
e e e e e e fm e m
'
'
'
'
g

e <

Point}3

Programs with the same execution type are executed according to the set execution order.

2 FILE-BASED PROGRAM MANAGEMENT AND PROGRAM EXECUTION MANAGEMENT
2-10 2.2 Program Execution Management



2.2.2 Initial execution type program

This type of program is executed only once when the CPU module is powered off and on, or switched from the STOP state to
the RUN state. Set this type for a program that does not need to be executed after executed once in the initial scan, such as

the initial processing for an intelligent function module.

Control with one program When an initial execution type program is used

Program A

Initial execution

Processing performed |
T type program

only once '

Divide one program into an initial
execution type program and a
Program B scan execution type program.

Processing performed | Scan execution type
every scan o program

l.._.._.._.._.._.._..: L T I 4 /

Note that the execution time of an initial execution type program is the initial scan time.
When multiple initial execution type programs are executed, the execution time of the initial execution type programs will be
the time to be taken until execution of all the initial execution type programs is completed.

Power on — RUN,

STOP — RUN
P 1st scan k|‘ 2nd scan k|‘ 3rd scan kL
END processing -
Initial execution type program A
Initial execution type program B
Initial execution type program C
END €0 END \ €0

Scan execution type program

A
v

|
| *1
*1  The sum of the initial execution type program execution time and END processing time is the initial scan time.

Precautions

The following lists the precautions for using initial execution type programs.

HRestrictions on program creation
In initial execution type programs, do not use an instruction which requires several scans to complete processing, such as an

instruction with a completion device.

Example) SEND and RECYV instructions
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2.2.3 Scan execution type program

This type of program is executed only once per every scan starting from the scan after the scan in which an initial execution
type program was executed.

Power on — RUN,
STOP — RUN

2nd scan 3rd scan

1st scan

|, 4th scan

A 4
A

END processing

Initial execution type program

END
Scan execution type program A

0
Scan execution type program B

Scan execution type program C

Scan time

<
< Lg

When multiple scan execution type programs are executed, the execution time of the scan execution type programs will be
the time to be taken until execution of all the scan execution type programs is completed.

Note that if an interrupt program, fixed execution type program, and/or event execution type program is/are executed before
execution of the scan execution type program is completed, the execution time of these programs is also included.
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2.2.4 Standby type program

This type of program is executed only when its execution is requested.

Librarization of programs

Use this type of programs when making a subroutine program or an interrupt program as a standby type program and

managing it separately from a main routine program. In a single standby type program, multiple subroutine programs and

interrupt programs can be created.

Scan execution type program Scan execution type program

- - - - T T /5 r'_'_'_'_'_'_'_|
Main routine —>| Main routine |
program \ program i

program

\l p100 | Subroutine

|
|
P100 Subroutine }
|
|

|

0 Interrupt I

| program i program !
————————————— i | 10 Interrupt |
. program |

Execution method

Execute a standby type program as follows.

 Create a subroutine program and an interrupt program in the standby type program, and then call them with occurrence of
an interrupt or by specifying them with pointers.

+ Switch to another execution type program.

The following figure shows the operation when the subroutine program and interrupt program in the standby type program are

executed.
The CALL P100 instruction is executed. An interrupt factor is detected.
END processing END processing l END processing
Scan execution type program  --- { T | [ T
P100 RET
Subroutine program —
10 IRET
Interrupt program —

Program arrangement change

Use this type of programs when programs available for all systems have been prepared and only required ones are executed.

For example, a program set as a standby type program in parameters can be changed to a scan execution type program with
a program and executed.
Use the PSCAN instruction, PSTOP instruction, and POFF instruction for switching the execution type.

N PSCAN instruction Ve
C Initial execution type program ) > Scan execution type program )
A
PSTOP or POFF instruction PSTOP or POFF instruction PSCAN instruction PSCAN instruction
v
< (F . ) . )
Standby type program Event execution type program/fixed scan execution type program
( v ype prog /" PSTOP or POFF instruction - ype prog ype prog
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2.2.5 Fixed scan execution type program

This type of program is an interrupt program to be executed at a specified time interval. Unlike the normal interrupt programs,
this type of program does not require interrupt pointers (1) and the IRET instruction, and is executed in program file units.

Point

Fixed scan interval

Conditions
are
satisfied.

Conditions
are
satisfied.

T

END processing

Scan execution type program

Fixed scan execution type program

To execute a fixed scan execution type program, use the El instruction to enable interrupts.

Operation when execution conditions are satisfied

A fixed scan execution type program performs the following operations.

(1

When execution conditions are satisfied before interrupts are enabled by the El instruction

The program enters the waiting status and will be executed when an interrupt is enabled. Note that if execution
conditions for this fixed scan execution type program are satisfied more than once while the program is in the waiting
status, the program is executed only once when an interrupt is enabled.

When there are multiple fixed scan execution type programs
When the specified time for these programs has passed simultaneously, they are executed in order according to the
specified execution order.

When other or the same execution conditions are satisfied while a fixed scan execution type program is being executed
The fixed scan execution type program is executed according to the fixed scan execution mode setting.

When execution conditions are satisfied while interrupts are disabled by the system
The fixed scan execution type program is executed according to the fixed scan execution mode setting.

When an interrupt factor occurs during link refresh

Link refresh is suspended and the fixed scan execution type program is executed. Even while station-based block data
assurance is enabled for cyclic data during refresh of such links as CC-Link IE, if the fixed scan execution type program
uses a device specified as the refresh target, station-based block data assurance for cyclic data is not available.

10ms 10ms 10ms 10ms

»

Interrupt factor

Execution of a fixed scan execution
type program

Z_I
] |

Execution of link refresh

Link refresh is suspended and the fixed
scan execution type program is executed.
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(6) If an interrupt factor occurs during the waiting time after END processing in constant scan execution
The fixed scan execution type program is executed.

Constant scan

*
-

Fixed scan interval

Waiting time

Conditions
are

END processing ;
satisfied.

Scan execution type program

Fixed scan execution type program

*1 If processing is not completed during the waiting time, the scan time is extended.

(7) If another interrupt occurs while a fixed scan execution type program is being executed
If an interrupt program (including an interrupt which triggers an event execution type program) is triggered while a fixed
scan execution type program is being executed, programs are executed in accordance with the interrupt priority.

Fixed scan execution mode

For fixed scan interrupts (128 to 131, 148, 149) triggered by a fixed scan execution type program or the internal timer of the CPU

module, users can specify the program execution operation to be performed when multiple interrupt occur.
However, an execution cause which occurs while interrupts are disabled by the DI instruction is excluded from the fixed scan
execution mode target.

(1) Operation in the fixed scan execution mode
The following describes the operations that can be performed in the fixed scan execution mode.
» Execution Count Takes Priority
A program is executed for the total number of pending executions and execution causes that has been generated after
interrupts are enabled.

L Delay from the period

TEISYU scan interval @ ? : - ? ? Execution causes: 6 times
— - T —
| I RN |

l/ [ [ [
"TEISYU" (fixed scan ]

[
j_‘ !
! ] A
execution type program) D— Number of executions: 4 times

Interrupt disabled section—p

* Precede Fixed Scan
When a pending execution exists, a program is performed within the delay limit value range.
However, even if multiple pending executions exist, the program is performed only once.

mr_t Delay limit value from the period
| . Delay from the period

"TEISYU" (fixed scan
execution type program) | | L] L |
I I I I
TEISYU scan interval @ ‘ ‘ * ‘ ‘
Interrupt
[¢— disabled —»
section
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(2) Delay limit value from the period
Set the allowable range of delay from the period. A pending program is executed when interrupts are enabled within this
range. If interrupts are enabled outside the range, the program is not executed.

TEISYU scan interval @ ? : T ? ? Execution causes: 6 times
— T o=1~7™

~
I~ | Neh N N I
l/ I/ I \ |
"TEISYU" (fixed scan I , | ﬁlﬂ—[% N
execution type program) || Number of executions: 6 times
(1)
Interrupt disabled section

The delay limit value from the period differ as follows.

» For fixed scan execution type programs
The delay limit values from the period will be the greatest common divisor of the fixed scan intervals of all the fixed
scan execution type programs. For example, if there are fixed scan execution type programs with 2ms, 4ms, and 12ms
scan periods, the delay limit value from the period is 2ms.

» For fixed scan interrupts using the internal timer of the CPU module (128 to 131, 148, and 149)
The delay limit value from the period is equal to the fixed scan interval and fixed. For example, if the periods are 128:
100ms and 129: 20ms, the delay limit values from the period are 128: 100ms and 129: 20ms.

Executing the El instruction

The El instruction clears the interrupt disabled state that has been set by the DI instruction, and enables execution of fixed
scan execution type programs and interrupt programs with the interrupt pointer numbers permitted by the IMASK instruction.
When the IMASK instruction is not executed, 132 to 147 are disabled.

! Sequence program ! Even if an interrupt factor
occurs between the DI and

I DI | El instructions, the

1 1 corresponding interrupt

e L L L 2 i program will not be executed

E_ until the processing between
the DI and El instructions

EEND completes.

Point ;>

Terms
(1) DI
» This instruction disables execution of interrupt programs until the El instruction is executed even
though they are requested.
* When the system is powered on or the CPU module is reset, the system is in the state where the DI
instruction has been executed.

(2) IMASK
This instruction enables or disables execution of the interrupt program with the interrupt pointer number
specified by the 16-point bit pattern starting from the device specified by the start number of device areas
(16-bit binary data) where interrupt factor mask data has been stored.
» 1 (on): Execution of interrupt programs is enabled.
+ 0 (off): Execution of interrupt programs is disabled.
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2.2.6 Event execution type program

Execution of this type of program is triggered by a specified event.

Programs are executed in the execution order specified in the program setting of the CPU parameters, and when execution
conditions of a specified trigger are satisfied when the execution turn of the corresponding event execution type program
comes, the program is executed.

Power on — RUN,

STOP — RUN
. 1st scan 2nd scan 3rd scan 4th scan 5th scan
Execution
order Occurrence of an 160 interrupt
Scan execution type program A <o ] 1 |
Scan execution type program B |:| [ee-

Event execution type program C
(This program will be executed
when Y50 turns on.)

Event execution type program D
(This program will be executed
when an 160 interrupt occurs.)
Event execution type program E
(This program will be executed
when 10ms has passed.) '

END processin H | ' H ! '
oo T *< foms™___

*1 Measurement of elapsed time is 10ms or more because it is determined depending on the scan time.

Trigger type

The following lists the triggers for the event execution type programs.

(1) Interrupt occurrence by interrupt pointers (I)
When the specified interrupt factor occurs, the program is immediately executed once. However, before that, an interrupt
must be enabled by executing the El instruction. Enabling programs to be independently executed as interrupt programs,
this method eliminates the need to write the FEND instruction, interrupt pointers, and the IRET instruction within scan
execution type programs.

Power on — RUN,

STOP — RUN
. 1st scan 2nd scan 3rd scan
Execution < Pi¢ >
order
Occurrence of an 160 interrupt

Scan execution type program A |‘. .o ]

Scan execution type program B |:| E |:| E

END processing H H

Event execution type program

C (This program will be T

v executed when an 160 interrupt
occurs.) When an interrupt occurs, the event execution type program C is executed immediately.

Interrupt pointers (I) which can be specified are 10 to 115, 128 to 131, 144, 145, 148, 149, and 150 to 11023.

Pointp

Execution conditions for the event execution type program which is triggered by an interrupt occurred by an
interrupt pointer (I) are the same as those for general interrupt programs.
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Turning on (TRUE) of bit data

Programs are executed in the execution order specified in the program setting of the CPU parameters, and when
specified bit data is on (TRUE) when the execution turn of the corresponding event execution type program comes, the
program is executed. The current values of the output (Y), timer (T), and long timer (LT) used in this program can be
cleared at the execution turn that comes after the specified bit data is changed from on (TRUE) to off (FALSE).

Power on — RUN,

STOP — RUN
1st scan 2nd scan 3rd scan 4th scan
Execution

order

< Section where Y50 is on
Scan execution type program A e

Scan execution type program B

Event execution type program C
(This program will be executed
when Y50 turns on.)

¥ END processing

(@) When Y50 is on at the execution turn of the event execution type program C, the program is executed. When Y50 is
off, the program is not executed.

(b) When "Clear Output and Current Value of Timer" is set, the current values of the output (Y), timer (T), and long timer
(LT) used in this program are cleared at the execution turn of the event execution type program that comes after
Y50 is off.

The following shows applicable devices.

Item Description
Device"! Bit device X(DX), Y, M, L, F, SM, B, SB, Jn\X, Jn\Y, Jn\B, Jn\SB
Bit specification of word device D, SD, W, SW, R, ZR2, RD, Un\G, Jn\W, J\\SW

*1  Alocal device or index-modified device cannot be specified.
*2 This device is not available when "Use File Register of Each Program" is set. However, if no file register is assigned or if
specification is out of the range, the specified bit data is not turned on (TRUE).
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(3) Passingtime
After the status of the CPU module is changed into the RUN state, programs are executed in the execution order
specified in "Program Setting" of "CPU Parameter". When the specified time has passed and the execution turn of the
event execution type program comes, the program is executed once. The time is measured again from the start of the
program execution, and the above operation is repeated. This method can be used when the processing is executed
regularly after the specified time has passed. This method is not for executing an interrupt that interrupts another

program execution to secure the punctuality. The current values of the output (Y), timer (T), and long timer (LT) used in

this program can be cleared at the execution turn that comes after the specified time passes.

Power on — RUN,

STOP — RUN
Execution
order 1st scan 2nd scan 3rd scan 4th scan
Scan execution type program A | [ | l:l :l D tee
! ! @ i () - !
K 1 ' ] ] 1 1
, : ! : \ : ' 1
Event execution type program C ! ' ry‘ ; ‘/ S —P— !
(This program will be executed . ! [ ! ! o ! | , !
when 10ms has passed.) ' ! | ' ! ' | | : ' | i
Scan execution type program B 1 ' ! [ I:|:| i | |:| i
v v R [
I T |
v END processing o | | o | o | o
Measured section < 10ms > % 10ms >

The specified
time (10ms)
has passed.

The specified
time (10ms)
has passed.

(a) When the specified time has passed and the execution turn of the event execution type program C comes, the
program is executed.

(b) When "Clear Output and Current Value of Timer" is set, the current values of the output (Y), timer (T), and long timer

(LT) used in this program are cleared at the execution turn of the event execution type program that comes after the

specified time has passed.

Point >

Even though "Clear Output and Current Value of Timer" is set to "Clear" in the CPU parameters, the output
value and the current value of the timer are not cleared when the scan time is longer than the value set to
"Passing Time".
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MEMO
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3 BASIC OPERATIONS OF GX Works3
(MULTIPLE PROGRAMS)

3.1  Multiple Programs E

Pointp

« This section describes how to create multiple programs.
« This section describes program execution control instructions.
 This section describes the program list monitor.

Execute the sequence programs divided into multiple files in the order set in parameters.
Check differences due to execution types of programs and check that each execution type can be changed with an

instruction.
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3.1.1 Creating multiple programs

Create multiple programs in "Write Mode".
Create a new project with the file name "EX5.gx3".

(For how to create a new project, refer to Section 2.2.2 in the MELSEC iQ-R Series Basic Course (for GX Works3).)

Changing a program file name and a program block name

Change a program file name and a program block name.

Operating procedure

Navigation ax

% |

E1 Module Configuration
= ™ Program
it Initial
= il Scan
o &8 MAIN

Add New Data... Ins
New Folder Ctrl+Shift+N
Copy Data Ctrl+C
fifl Fixed
Nelete Data Nel
fi’l Even
ick!
g2 stand| IR = | 1. ciok
fifl Mo Exi Sort »
8 Unreg Program File Setting...
Mavigation o x
EE. | Ei

F
k1
E1 Module Configuration
B i Program

i Initial

= i1 Scan

= ﬁﬁ ProgPou
¥: Local Label
B Program

(To the next page)

3 BASIC OPERATIONS OF GX Works3 (MULTIPLE PROGRAMS)
3.1 Multiple Programs

1. Right-click "MAIN" in the "Project" view and click
"Rename".

2. Enter "PR1" and change the data name.



(From the previous page)

\%

Mavigation

- | ==

Mavigation

o

[ PR1

3. The program file name is changed from "MAIN" to
"PR1".

4. Change the program block name "ProgPou" to
"PR1" in the same way.
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Adding a program

Add a new program in the project.

Operating procedure

fifl, Fixed Scan

fif} Event

fifi Standby

ﬂﬂ Mo Everitinn Tune

f Add New Data... Ins w 1. Click!
& FB/FU Expand/Collapse Tree  »
o (35 Label
& @ Device
g % Parameter
(New Data =
Basic Setting
-
I(Data Name) PR2
Detail Setting
Program Configuration
Program Language [ Ladder
Program file
| e a
e 2, Click!

Vv

MNavigation

- | B

(To the next page)

3 BASIC OPERATIONS OF GX Works3 (MULTIPLE PROGRAMS)

3.1 Multiple Programs

1. Right-click "No Execution Type" in the "Project"
view and click "Add New Data".

2. The "New Data" dialog box appears. Enter "PR2"
in "Data Name" and "Program file for add
destination", and click the [OK] button.

3. The program block "PR2" is newly created.



(From the previous page)

\%

4. Create all required programs in the same way.

Navigation o

o |
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Creating the scan execution type program PR1

(1) Program to be created
Create a program that counts the number of program executions and displays the value in seven segments.
This program flickers Y170 and Y171.

(2) Device to be used

e D100 - - - roer e : Register for counting the number of program executions
* DO - : Device used to display the D100 value in seven segments
* Y170, Y171 - ---- - : Devices that flicker

(3) Creating a program
Create the following program.

Project name EX5
Program name PR1
ShAd00
o— | [ NG 0100 | Count the number of executions.
(3 = D100 R 0000 I [ RST O Reset the count value.
ShAd 00
e— | [ Moy D100 Do Display the D100 value in seven segments.
Shid12 Y170
1 | {_—| Flickering operation
=hAd12 171
(3 —4-F O
{15 [END 1~

Creating the scan execution type program PR2

(1) Program to be created
Create a program that counts the number of program executions and displays the value in seven segments.
This program flickers Y172 and Y173.

(2) Device to be used

*DMO - -rree e : Register for counting the number of program executions
o DT -ri : Device used to display the D110 value in seven segments
e Y172, Y173 -+ -+ - - : Devices that flicker

(3) Creating a program
Create the following program.

Project name EX5
Program name PR2
=hA400
toi— | [_ING D110 | Count the number of executions.
] = D110 K10000 | [ RST D110 | Reset the count value.
Shadog
(8) I [ MO D1a o1 Display the D110 value in seven segments.
=hadl2 Y172
f— | {_— Flickering operation
=hadl2 Y173
a3 —-F
(18] [END 1
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Creating the fixed scan execution type program PR3

(1) Program to be created
Create a program that counts the number of program executions and displays the value in seven segments.

(2) Device to be used
«+ D200 - e : Register for counting the number of program executions
B X : Device used to display the D200 value in seven segments

(3) Creating a program

Create the following program.

Project name EX5
Program name PR3
ShAdi00
(o — | NG D200 | Count the number of executions.
(3 = D200 Ki0000 | [ RST D200 |Reset the count value.
ShAdi0
E— | E D200 D10 | Display the D200 value in seven segments.
(11} {EMD 1+

Creating the initial execution type program INITIAL

(1) Program to be created
Create a program that resets the register for storing the numbers of executions of PR1, PR2, and PR3 at the start of
operations. WAIT (standby type program) contains the reset processing.

(2) Device to be used
« P100 - - e : Common pointer to WAIT

(3) Creating a program
Create the following program.

Project name EX5
Program name INITIAL
EhA400
{v)] —— GALL F100 | Common pointer CALL

(4)| [END =
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Creating the standby type program WAIT

(1) Program to be created
Create a program that resets the register for storing the numbers of executions of PR1, PR2, and PR3. This program is
called from the INITIAL or CONTROL program and executed.

(2) Device to be used
e P100 - - rieee e : Common pointer to WAIT
« D100, D110, D200 - - : Initialization targets

(3) Creating a program
Create the following program.

Project name EX5
Program name WAIT
P100 ShA400
— F——— _F=L D100 |Reset D100.
Common
pointer
S 110 |Reset D110.
ED D200 |Reset D200.
=) . RET |RETURN
(o) END 1

Point )’

When creating a common pointer, move the cursor to the position to insert the pointer in the pointer input
areas and enter "P100". For details, refer to the following.
L1 GX Works3 Operating Manual

3 BASIC OPERATIONS OF GX Works3 (MULTIPLE PROGRAMS)
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3.1.2 Creating control programs

Create programs that control the operating status of each of the created programs.

Program execution control instructions

Program execution control instructions change the execution types of programs when the CPU module is in the RUN state.

The following three types of program execution control instructions are provided.
* PSCAN instruction

* POFF instruction

* PSTORP instruction

Initial execution Scan execution type
type program program

Standby type Fixed scan execution
program -1\ type program

*1  Once a fixed scan execution type program is changed to another execution type program, it cannot be restored to
the fixed scan execution type.

The POFF instruction is used to securely turn off external outputs (Y) when a program is changed to a standby type program.

Pointp

Program execution control instructions change the execution type of the program that has been read in the

program memory.
These instructions do not change the execution type of the program that has not been read in the program

memory from a memory card.

3 BASIC OPERATIONS OF GX Works3 (MULTIPLE PROGRAMS)
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Creating the initial execution type program INITIAL

(1) Program to be created

» PSTOP: Turning on/off the switch X102 switches the execution type of PR1 between the scan execution type and

standby type.

* POFF: Turning on/off the switch X103 switches the execution type of PR2 between the scan execution type and the

standby type.

« EI/DI: Turning on/off the switch X104 enables/disables interrupts of PR3.
+ Turning on the switch X100 calls the WAIT program and resets the register for storing the numbers of executions of

PR1, PR2, and PR3.

(2) Device to be used

« X100 -~ - - : Turning on this device resets the register for storing the numbers of executions of PR1, PR2, and PR3.
« X102 - - - : Turning on this device switches the execution type of PR1 to the standby type (PSTOP).
: Turning off this device switches the execution type of PR1 to the scan execution type.
« X103 -+ - - : Turning on this device switches the execution type of PR2 to the standby type (POFF).
: Turning off this device switches the execution type of PR2 to the scan execution type.
« X104 ------ : Turning on this device disables execution of PR3.
: Turning off this device enables execution of PR3.
« PO,P1----- : Local pointers
« P100 ------ : Common pointer

(3) Creating a program
Create the following program.

H102
0 —-F——— PSCaN PRI
W10z
g— b————1 PSTCOP PRI
w103
) —-——— [ PaCaN PR2
w103
(18— b—————] FCFF PRZ
w104
(24) [ GCALL PO
H104
esl— ————] GALL P
100
() —t———] GALL F100
Local
pointer (37) [ FEMD |
PO ShA400
@) — | [ E
—
(42 RET
F1 ShA400
WA — | [ oT
(48] RET
(47) [EMD 1
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Project name EX5

Program name CONTROL

Execute PR1 in the scan execution type.

PR1 is in the standby status (PSTOP).

Execute PR2 in the scan execution type.

PR2 is in the standby status (POFF).

Allow PR3 to be executed as an interrupt program.

Do not allow PR3 to be executed as an interrupt program.

Reset the number of executions.

Allow the execution (interruption).

Do not allow the execution (interruption).



3.1.3 Setting parameters

Set parameters for controlling the created sequence programs and write the parameters and the programs together to the
CPU module.

Program setting

Operating procedure

- . 1. Double-click "Parameter” in the "Project” view.
Mavigation o x

o |

iy Project

ET Module Configuration
& ™ Program
& FB/FUN

m = Label

=1 - .
| % Device

1. Double-click!

2. Double-click "RO8CPU".

Mavigation o x
o | o

Iy Project

iEl Module Configuration

o ™ Program
& FB/FUN

o (& Label

o @ Device

= £r Parameter

2. Double-click!

(To the next page)
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(From the previous page)

Mavigation

B~ | B

3. Double-click!

ROBCPU CPU Parameter

Setting

finput the Setting iem to Search @

[ Trife Sciting
Title:

- Gomment Settine
Comment

4. Click!

“E

=] Mame Setting

E Operation Relsted Setting
Interrupt Settings

Service Procsssing Setting
File Setting

Memory/Device Setting

45 Program Setting

Refresh Setting between Multiph
£} Fouting Setting

Please uge when record the na
And if execute the setting, it will enable to display as a title when execute the CPU module find
function at network.

me etc.

< n 3

[ Check,

| |

ttem List | Find Result| Restars the Default Settings ]

Apply

Vv

(To the next page)
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3. Double-click "CPU Parameter".

4. The "RO8CPU CPU Parameter” dialog box
appears. Click "Program Setting" in "Setting Item
List".



(From the previous page)

S — g 5. Click "Detailed Setting" of "Program Setting", and

click the & button.

Tt Sett
[t e Seting Ber o Search | () g0 =l
- Program Seitmg  Dataled Setines
B Bz - FB/FUNFile Settine

o B Name Sotne || L FE/FUNFile Setting _ <Detailed Sevtine>
E Operation Related Setting
Interrupt Settines
{eg] Service Processing Setting
i File Setting
Memary/Device Setting
RAS Setting
-85 Proeram Setting
i @ Program Setting
FB/FUN File Setting

SFG Setting
Refresh Setting between Multipl

Routing Setting

5. Click!

Please set when change the used program name, executed program order, execution type, refresh

group setting, device/file use or not setting

L F——
Dem Lict |Fnd Resul]| [ Check. ] [ Restore the Default Settings: ]

I [ = |

ROBCPU CPU Parameter

8 6. After the window is switched, click the second cell

in the "Program Name" column and click the [J
Chanee Execution Order

lip. button.
op s Down

=] Name Setting Execute
E] Operation Related Setting Order
Tnterrupt Settines T
Service Processing Setting
T File Setting
Memory/Device Setting
RAS Setting
-89 Proeram Setting
@ Program Settine
i FE/FUN File Setting
SFG Setting
Reresh Setting between Multipl

E-Eh Routing Setting

fnput the Setting em to Search @

Refrech Group ej

Tope Detailed Setting Information
an (Do not Set)

R A

Set the used program name, the order of executing program and execution type.

And =t when you want to chanee refresh eroup, device/file use or not,

Tt is necessary to set the refresh eroup in module parameter in each module when using refresh
Eroup setting

And zet the details when cetting execution tvpe in fixed ecan and event

i(Display the detailed setting information after detailed setting )

[Program Mame Settine Ranze]
L F—T—
bem List |Find Fesul] [ Gheok. ] [ Restore the Default Settines ]

Apply

7. The"Add Program" dialog box appears. Check
that the programs to be added have been
checked, and click the [Add] button.

l I Gancel

(To the next page)
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RO8CPU CPU Parameter

8. Clickthe | e |/ Ben ] button of
"Change Execution Order" to change the
execution order of the programs as follows.

Change Execution Order

fireut the Setting Tem to Search | (i)
Down

B Mame Setting

8. Click!

Execute | Execution Type T =
1] Operation Related Setting Order | Frowram Mame | Datailed Setting Information | oo 0P )
= gnarmplFSemngs o T INTAL ean Do not 5o0 1st cell - INITIAL
ervice Processing Setting o o (o ret 2o
{5 ,f,,lemift%zww etiie 3 GONTROL Sean (Do ot Set) 2nd cell > WAIT
T ras sZumg ¢ PRI Scan (Do nat Seth
& 45 Frogram Seting 5PR Sean (0o ot et 3rd cell > CONTROL
i Program Setting 3 PR3 Sean (Do nat Set)
FB/FUN File Settine 7
@q SFG Settine I 4th cell - PR1
Refresh Setting batween Multiol .
ﬁ, Routing Setting I A 5th cell - PR2
ar . ] r

6th cell > PR3

Set the used program name, the order of executing proeram and execution type -
And sst when you want to change refresh group, device/file use or not

Tt is necessary 1o set the refresh eroup in madule parameter in each module when using refresh

eraup setting,

And set the details when setting execution type i fixed scan and event

(Display the detailed setting information after detailed settine)
[Program Mame Setting Range]

< . v

Tom List | Find Fesul | [ Check ] [ Festore the Default Settines |

Bpply

e ——— 9. Click the [=] button in "Type" of "INITIAL" and set
"Initial".

Change Execution Order

fireut the Setting Tem to Search | (i)
Down

= Name Setting B [ Execution Type T B

) Oneration Felated Setting Onder | FrosramNBN® [ T Detaild Settig ormation | P ]
Interrupt Settings INITIAL Sean - (Do ot ety

1| Service Processing Setting

Y
& File Setting Standby

J&l] Memary/Device Setting
5L RAS Setting PRI

9. Click!
2489 Frogram Setting PRZ . Click!

7
2
3 GONTROL
4
5
@ Prozram Settine § PR3
7
&
9
[}

FE/FUN File Setting

SFG Setting
Refrech Setting between Multipl
ﬁ, Routing Setting

< m | v

Set the used program name, the order of executing proeram and execution type -
And sst when you want to change refresh group, device/file use or not

Tt is necessary 1o set the refresh eroup in madule parameter in each module when using refresh

eraup setting,

And set the details when setting execution type i fixed scan and event

(Display the detailed setting information after detailed settine)
[Program Mame Setting Range]

< . v

Tom List | Find Fesul | [ Check ] [ Festore the Default Settines |

Bpply

(To the next page)

3 BASIC OPERATIONS OF GX Works3 (MULTIPLE PROGRAMS)
3-14 3.1 Multiple Programs
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RO8CPU CPU Parameter

10. set the parameters with the same procedure
described in 9.

Up.

. Down

B Mame Setting

i Operstion Related Setting
Interrupt Settings

1| Service Processing Setting

T& File Setting

(-] Memary/Device Setting

L RAS Setting

-5 Program Setting

: Prozram Setting
FE/FUN File Settine

Charge Execution Order
fireut the Setting Tem to Search | (i) & |

Execute [ Execution Type
Order Program Name

‘ [Parameters to be set]
- Refresh Group ¢

| _Type Detailed Setting Information \(Domse() P WA'T N Standby

Standby

Sean PR3 — Fixed Scan
10. Set!

Sean
Fixed Scan

SFG Setting
Refrech Setting between Multipl
ﬁ, Routing Setting

Set the used program name, the order of executing proeram and execution type

And sst when you want to change refresh group, device/file use or not

Tt is necessary 1o set the refresh eroup in madule parameter in each module when using refresh
eraup setting,

And set the details when setting execution type i fixed scan and event

(Display the detailed setting information after detailed settine)

[Program Mame Setting Range]

< . v

Tom List | Find Fesul | [ Check ] [ Festore the Default Settines |

Bpply

ROBCPU CPU Parameter

11. Click "Detailed Setting Information" of "PR3", and

Chanee Execution Order
fnput the Setting em to Search @ ™
Down
%k &2 =
=] Name Setting EBeaie | Execution Type T =
7] Operation Related Setting Order | Froeram Mame | e Detailed Setting Information | REENERrE
Interrupt Settines T INTIAL Tnitial (Do ot Seth
Se‘rvge“ches;mg Setting 2 WAL Standby (Do not Set)
2 Sstne 8 GONTROL Soan (Do not Set)
lemory Device Setting
& RAS Settine 4 PRI Soan (Do not Sety
45 Program Setting 5 FR2 Soan Lo not Set)
[ [ ' PR2 Fixed Scan m o not Set)
FE/FUN File Setting 7
SFG Setting 8
Fiefresh Setting between Multipk 9
@-ﬁ Routing Setting 0
'é
11. Click!
Set the used program name. the order of executine proeram and
And set when you want ta chanee refresh aroup, device/file yse
Tt is necessary {0 set the refresh group in module parameter in each MOGUIE WHen USNE reles
Eroup settine
Aind set the details when setting execution tvpe in ficed scan and event
i(Display the detailed setting information after detailed setting )
[Program Mame Settine Ranze]
4 i v
e List | Fnd Fasul | [ Gheck. | [ Pestore the Defoult Settnes |
Apply

(To the next page)
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(From the previous page)

-
Fixed Scan Execution Type Detailed Setting

12. The "Fixed Scan Execution Type Detailed Setting"

Settinﬁ

dialog box appears. Set the following parameters.

= Specified Time htervalzs

Uit

Zet 'me’ in 05me and '’ in 1 zecond unit.

[05ms Unit Setting Ranee]
05 to 60000 [m=)(05ms Unitd

Set fixed scan interval which executes fixed scan execution type program.

[Second (g) Unit Setting Ranee]
1ta 60 [s11s Unit)

13. Click!

-

[Parameters to be set]
Specified Time Intervals: 1
Unit: s

13. Click the [OK] button.

RO8CPU CPU Parameter

=] 14. After the setting, click the [Apply] button and click

Ttem List

fireut the Setting Tem to Search | (i)

Change Execution Order

Service Processing Setting

TE File Settine 2 Standby
i
18] Memory/Device Setting I CONTROL Sean
8L RAS Satting ¢ PRI Sean
-85 Program Setting 5 PRI Sean
: Program Setting & PR3 Fixed Scan
FE/FUN File Settine 7
SFG Settine 8
Rafresh Sstting betwesn Multipk .
Routing Setting

o B Down
o
= Name Setting B [ Execution Type T B
Operation Related Sattine Order | Frowram Mame | e b | e e
Interrupt Settings 1 INITIAL Thitizl

(Do nat Set)
(Do nat Set)
(Do nat Set)
(Do nat Set)
(Do nat Set)

I ) - - 5=

Set
#ind set when you want to change refresh group, device/file uss

Tt is necessary 1o =t the refresh eraup in medule parameter in each madule when using refresh
eroup setting,

(Display the detailed setting information after detailed settine)
[Program Mame Setting Range]
< n L3

e uged program name, the order of executing proeram and execution type

find set the details when sstting execution type in fixed soan and event

Ttem List ‘ Find Result‘

Check -

14. Click!

Bpply

[Project] — [Save] to save the setting.
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Pointp

Users can set the program type of each program by dragging and dropping a program on the "Navigation
window.
= = Program

il Initial

= fif1 Scan

= = Program

Initial

Scan
fifi Event

fifi Standby

Drag and drop!

1 CONTROL

Writing data to the CPU module
Write the created programs (PR1, PR2, PR3, INITIAL, WAIT, and CONTROL) and parameters to the CPU module.
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3.2 Monitoring

3.2.1 Program list monitor

Monitor executions of the multiple programs created in Section 3.1.
Before monitoring, reset the CPU module and set the module in the RUN state.

Operating procedure

1. Click [Online] — [Monitor] — [Program List

Online | Debug Diagnostics Tool Window Help M it ]f th
onitor| rrom the menu.

Specify Connection Destination... || = | = | IR | =) 100%
&  Read from PLC...
I Write to PLC... 2|R2|IRISEBARA Y S |TTa

Verify With PLC... Gl [LD] 65tep [ WAIT [PRG] [LD] 11Step
Remote Operation(S)... 4 | 5 | 6 | 2 |
Safety PLC Operation... »
CPU Memory Operation...
Delete PLC Data...
User Data(E) »
Set Clock...
Monitor(M) » | &b Monitor Mode
Watch(T) » | &4 Monitor (Write Mode)
User Authentication... v | 8 start Menitoring (All Windows)
VAT : | B§  Stop Monitoring (All Windows)
S F®  Start Menitoring F3
|
(28— f B Stop Monitoring Alt+F3
X10|0 Change Value Format (Decimal)
(a2 — \
i Change Value Format (Hexadecimal)
(a7
1. Click! Program List Monitor...
s
(32— T
B SFC All Blocks Batch Menitoring

V

(To the next page)
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Vv

r 3
Program List Monitor @
Execution Status of Programs
Moritoring
Execution | Execution
Program Name Execution Type ‘ Tme(ms) l Count
pl INITIAL Initial 0.029 1
2 |WAIT Standby 0.000 0
3 |CONTROL Scn 0.133 33075
4 [PR1 Scan 0.001 33075
5 [PR2 Scn 0.004 33075
6 [PR3 Fixed Scan 0.032 40
7 Ly
8
g -
Execution type 'Scan’ includes the time which executes 'Event’ and Fixed Scan'.
Execution count can be displayed from 0 to 65535, When exceeding 65535 counts, return fo 0 time.
Entire Execution Time
Details of Execlition Time for Scan Execution
Monitoring Time| Total Execution
(ms) Time (ms) Program Prpcessing Time (ms) 0.152
Inital 2000 0.279| END Procedsing Time (ms) 0.090
Scan 200 0.242] Constant Vfaiting Time (ms) 0.000

ith this setting, the execution time display does not chang

Wi
Gacause the actual program processing time is short.

)

2. The "Program List Monitor" dialog box appears.
Turn on and off the switches X100, X102, X103,
and X104 to check that the execution status of

each program changes.

[Execution status changes]

X100 :

X102 :

Turning on this device calls the WAIT
program and resets the number of
executions.

Turning on this device switches the PR1 to
the standby type. (PSTOP)

: Turning off this device switches the PR1 to

X103 :

the scan execution type. (PSCAN)
Turning on this device switches the PR2 to
the standby type. (POFF)

: Turning off this device switches the PR2 to

X104 :

the scan execution type. (PSCAN)
Turning on this device disables execution
of PR3.

: Turning off this device enables PR3

execution of PR3.
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"Execution Status of Programs"

This area displays the execution status of each program set in "Program Setting" of the CPU parameters.

(1) "Program Name"
This area displays the program names in the order set in "Program Setting".

(2) "Execution Type"
This area displays the execution type of each program set in "Program Setting".

(3) "Execution Time"
This area displays the actual execution time (current value) of each program.
When a program has stopped (in the standby status), "0.000ms" is displayed as the execution time of the program.
Display contents of programs vary depending on the execution type of each program.
* When the actual program processing time is short, the execution time display does not change.

(4) "Execution Count"
This area displays the number of executions counted starting from 0 at the point of when the CPU module is set to the
RUN state.
The number of executions is held even after the program has stopped.

"Entire Execution Time"

This area displays the monitoring time set in "RAS Setting" of the CPU parameters and the total execution time of each
program type.

(1) "Monitoring Time"
This area displays each monitoring time of scan programs and initial programs.
When the execution time exceeds this time, a watchdog timer error is detected in the CPU module.

(2) "Total Execution Time"
This area displays the total scan time of the programs being executed by the CPU module.
Scan programs include END processing time.

"Details of Execution Time for Scan Execution"

This area displays details of the execution time.

(1) "Program Processing Time"
This area displays the total execution time of scan programs.

(2) "END Processing Time"
This area displays the END processing time.

(3) "Constant Waiting Time"
This area displays the waiting time of the constant scan when the constant scan has been set.

3 BASIC OPERATIONS OF GX Works3 (MULTIPLE PROGRAMS)
3-20 3.2 Monitoring



4 FUNCTIONS OF RCPU

4.1 Constant Scan Function

Point/@

This section describes the function that keeps scan time constant.

Scan time changes in each scan because its processing time varies depending on whether instructions used in a program are

executed or not.
With constant scan, the I/O refresh interval can be kept constant even when the program execution time varies because the
program can be executed repeatedly with the constant scan time.

* When constant scan is set (Setting value = 7ms)
Program

END processing

END O END 0 END 0 END 0
L | L ] | L ]
W_J
Waiting time 4
5ms 2ms 6ms 1ms 5ms 2ms
7™ | >l
7ms 7ms 7ms
>«

* When constant scan is not set

Program
/ END processing
E\l\igg END 0 END 0
|
1

END 0 Je
| | |
I 1 I

e

Set the constant scan time in "RAS setting" of "CPU Parameter".

Pointp

The setting time for the constant scan must be a value that satisfies the relational expression below.

"WDT setting time" > "Constant scan setting time" > "Maximum scan time of the program"

If the maximum scan time of the program is longer than the constant scan setting time, it is assumed as an
error to ignore the constant scan, and the scan time of the program is applied.

4 FUNCTIONS OF RCPU
4.1 Constant Scan Function 4-1



4-2

Accuracy of constant scan

The accuracy of constant scan is 0.01ms. However, if the processing, which should be executed during waiting time from the
completion of the END processing to the start of the subsequent scan, is executed, the constant scan cannot be completed
even though the constant scan time has come. The constant scan may increase by the program execution time of an interrupt
factor.

Precautions

Processing of a program stops during waiting time from the completion of the END processing to the start of the subsequent
scan. When any of the following processing requests is issued during waiting time, the corresponding processing will be
executed.

* Interrupt program

» Fixed scan execution type program

« Event execution type program triggered by occurrence of an interrupt

+ Device/label access service processing

4 FUNCTIONS OF RCPU
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4.2

Device Initial Value

Point ;>

This section describes how to set initial values in devices.

To use device initial values, set the values in advance. When the system is powered on, the CPU module is reset, or the
operating status of the CPU module is changed from STOP to RUN, data in a specified device initial value file is automatically
transferred to specified devices or the buffer memory of an intelligent function module.

Thus, no program for setting device data is required.

[Ex]

Program memory, ROM, and memory card

[

Device initial values are
automatically transferred
when the operating status of
the CPU module is changed
from STOP to RUN.

Device memory

Device
initial
value

<

Intelligent
function module

ERequired setting

To use the device initial value setting function, set "Device Memory" and "Device Initial Value" in the "Project” view.
Write the device initial value file to which these settings have been reflected to the program memory, ROM, or a memory card
of the RCPU.

EDevices where initial values can be set
The following table lists devices where device initial values can be set.

Device name Symbol Device name Symbol
Timer T Special register SD
Retentive timer ST Link register w
Long timer LT Link special register SwW
Retentive long timer LST Module access device G
Counter C CPU buffer memory access device G/HG
Long counter LC File register ZR
Data register D Module refresh register RD
HPreparations for initial value setting operation check
Create the following program to easily check the operation.
Project name EX6
Program name MAIN

Sha
(0)] }—1

400

|_—

e

0100 Do

(3 %

{EMD 1

MOV display of D100 (D0O)

4 FUNCTIONS OF RCPU
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4.2.1 Setting values in the device memory

(1) Set device initial values in the device memory.
Set "1234" in D100 with the following procedure.

Operating procedure

1. Double-click "Device" in the "Project" view.
Mavigation q =

- | B

iy Project

¥l Module Configuration

B i~ Program
& FB/FUN

[ fis Label

1. Double-click!

2. Double-click "Device Memory".

Mavigation o=
B | B

ity Project

T Module Configuration
o ™ Program

& FB/FUN
o (& Label

=3 =
B @ Device

2. Double-click!

= Er, Parameter

(To the next page)
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(From the previous page)

3. Double-click "MAIN".

Mavigation o x
S~ | B

ity Project

1 Module Configuration
B i Program
B FB/FUN

B (& Label
= i Device
|+ n Device Comment

| f=/ Device Memory

3. Double-click!

= Er, Parameter

4. The"MAIN [Device Memory]" dialog box appears.

MAIN [Device Memory]

4. Ent devi Enter "D100" for "Device Name" and press the
; nter a device name —

[ M Dion .

i and press the Enter key! key.
Crevice Mame +:

o100 [] a a a a a a a

o108 a a a a a a a a

L1186 a a a a a a a a

D124 o o o o o o o o

D132 a a a a a a a a

D140 a a a a a a a a

MAIN [Device Memory]

Device Mame D100 - EEEEE Copditions 7]

5. Enter"1234" in the cell of D100 and +0, and press
the key.

Device Mame [+ | B 5_ Enter a device name +7 The initial value is set in D100.
o100 234 and press the Enter key! o
o o
oie a a a a a a a a
D124 a a a a a a a a
0122 a a a a a a a a
D140 o o o o o o o o
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(2) Set the range of devices where device initial values are stored.
Set device initial values in D100 to D109.

Operating procedure

1. Click "Device", right-click "Device Initial Value",
and click [Add New Data] from the menu.

Navigation i x E
w

[P AddNew Data... Ins 1. Click!
Co - e
CXpanujLonapse iree r
' Property... Alt+Enter
r . 2. The "New Data" dialog box appears. Check that
MNew Data u " wiam " ;
Data Name" is "MAIN" and then click the [OK]
Basic Setting button.
Data Type 5 Device Initial Value -
(Data Name) MAIN -
2. Click!
3. The "Device Initial Value MAIN" dialog box
Device Initial Value MAIN ﬂ . .
appears. Enter "D100" in "Start", and "D109" in
- antsw DmU‘Slalt Dngnd 3. Enter' = “End“,
3
4
5
(To the next page)
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The device range and the device data that is set above will be written to CPU as initial value.

Users are required to execute ‘Device Memory Diversion’ operation if the device initial range setting is

changed.
Setting Method Device Memory Register Diversion

Device Memory
for Register Diversion

@ Start/End Register to Device Memory

() Points/Start I Device Memory Diversion :l

oK $ Cancel

4. Select this item! 5. Click!

[

Fix the current setting for the device initial value range. Initial value
' data wil be read newly after clearing data.
;J__\ Unable to restore this operation.
Are you sure you want to divert the device memory?

Ll

MELSOFT GX Works3

6. Click!

7. Click!

Device Initial Value MAIN

»

Points Start End
10|D100 D109

Cornrment

o |~ | fen [ oo |ro | —

3
10
ih]
12
13
14
15
16
17
18
19
20

The device range and the device data that is set above will be written to CPU as initial value.

Users are required to execute 'Device Memory Diversion’ operation if the device initial range setting is

changed.
Setting Method Device Memory Register Diversion

Device Memory
for Register Diversion

’ Register to Device Memory ]

v] Device Memory Diversion

@ Start/End

©) Points/Start [mam

Cancel

8. Click!

]

4.

5.

6.

7.

8.

Click (-] of "Device Memory for

Register Diversion" and select "MAIN".

Click the [Device Memory Diversion] button.

The dialog box shown on the left appears. Click

the [OK] button.

Click the [OK] button.

Click the [OK] button to close the dialog box.

4 FUNCTIONS OF RCPU
4.2 Device Initial Value

4-7




4.2.2 Setting a device initial value file name

Set a file to be used as a device initial value file in "File Setting" of "CPU Parameter".

Operating procedure

- . 1. Double-click "Parameter” in the "Project” view.
Mavigation px

g | o

I Project

i£1 Module Configuration
B i Program

& FB/FUN

= & Label

=1 - .
e Device

1. Double-click!

2. Double-click "RO8CPU".

Mavigation o x
o | o

Iy Project

i£1 Module Configuration

o ™ Program
& FB/FUN

o (& Label

o @ Device

= Lk Parameter

2. Double-click!

(To the next page)
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(From the previous page)

3. Double-click "CPU Parameter".
Mavigation o x

- | B

dule

gram
B FB/FUN

o (i Label

3. Double-click!

4. The "RO8CPU CPU Parameter" dialog box
appears. Click "File Setting" in "Setting ltem List".

RO8CPU CPU Parameter

I
fireut the Setting Tem to Search | (i) = Tl
itk
-] Comment Setting
Gormment

“E B
-] Mame Settine

-] Operation Related Setting
Interrupt Settings

®

il RAS Setting
49 Program Setting
SFG Setting

-4 §) Refrech Setting betwesn Multiph
(B Routine Setting

Explanation
Please st when szt the title which s in the GPU module.

Please use when record the name etc

And if execute the settine, it will enable to display as a title when execute the GPU module find
function at network.

L) —TT— r
Tom List | Find Fesul | [ Check ] [ Festore the Default Settines |

Apply

(To the next page)
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RO8CPU CPU Parameter

fireut the Setting Tem to Search | (i)

Item Setting

F Bz

- File Register Setting
5 Use Or Mot Setting
- Gapacity

Not Use

= Name Setting
E Operation Related Setting
Interrupt Settings
1| Service Processing Setting
&Z File Settine
File Resister Setting
@ Initial Value Setting
File Sefting for Device Data
Memory/Device Setting
i RAS Setting
-4 Proeram Settine

S5FG Setting
Refresh Setting between Multipl
Routing Setting

< I v

= Initial Value Setting:

 Tareet Memory Dizta Memary
Sctting af Pevice initial Vake Usc OrNot Lise i=]
Glabal Device Initial Waluz File Name MAIN

1 Use Or Not Setting
- Gapacity
File Harme

en use device initial value.

Ttem List ‘ Find Result‘

Check

J

Restore the Defoult Settnes |

4-10
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5.

The window is switched. Set the items of "Initial
Value Setting" as follows.

[Parameters to be set]
Setting of Device Initial Value Use Or Not: Use
Global Device Initial Value File Name: MAIN

After the setting is completed, click the [Apply]
button.



4.2.3 Checking the operation of device initial values

(1) Writing data to the CPU module
Write the programs, parameters, and device initial values to the CPU module.

Display  Setting  Related Functions

-
Online Data Operation =
B VTR e T | R | B -
[ Parameter + Program(e) | [ selectall | ‘e

# CPU Built-in Memory B SD Memory Card [}y Intslligent Function Module

[ open/close AID | [ Deselect AW

+*

Madule Name/Data Name
=8 EX6
&% Parameter
- Global Label
&8 Global Label Initial Value
& Local Label Initial Value
= &= Program
£ mam
@ Device Memory
# File Register
-# Device nitial Value
A mam

£} Gommon Device Gomment

B Detsi Title Last Change Size (Byts) -

m

Detail

(i o - ]

201411725 171321 | Mot Galculation

201412702 143630 | Mot Galculation i

0 EOOOEOOooog:og

Ooo;g

[ Display Memary Gapacity @l

Memory Gapacity

e ot Program Memory Fres

Legend Data Memory Free
. - 4910/5122KB

W beressed Devics/Label Memary (Fils Storage Area) Free
960/ 1024KE

W Decreased
B or Less 5D Memory Card .
39B4224/30984352KE

[ beas | [ oo |

Point/®

In this exercise, the device initial values can also be written to the programmable controller at the same time
with parameters and programs.
Reason: The device initial values, programs, and parameters use the same target memory.

(In this exercise, the program memory is used for all data.)
Generally, the target memory area for the device initial values differs from the one for programs and
parameters. Each of them can be separately written to each target memory.

(2) Operation check
When the RUN/STOP/RESET switch of the CPU module is switched from STOP to RUN or when the system is powered
on, the values in the device initial values are transferred to devices of the CPU module.
In this exercise, the initial indication value (D0) of the demonstration machine displays "1234", the initial setting value of
the register D100.

Pointp

When the CPU device areas are within the latch range, the priority is given to the device initial values.

4 FUNCTIONS OF RCPU
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4.3

Security

Pointp

This section describes how to set a security key to a project.

To prevent unauthorized browsing of programs (in units of program files) with a security key, use the security key

authentication function.

Security key authentication function

Operations on a project can be restricted by setting a security key to the project.

Targets of security key settings

Target

Application

WProgram files (program files, FB files, FUN files)
Although security keys can be registered in units of program files, all program
files in a project will use a single security key.

« To restrict browsing of program files in a project
« To restrict execution of programs with a CPU module

HPersonal computer
Multiple security keys can be registered to one personal computer.

To enable browsing of the program files protected with security keys

ECPU module
Only one security key can be written to one CPU module.

To enable execution of the program restricted with a security key

The following two operations can be restricted.

Browsing of programs (program files, FB files, FUN files)

Execution of programs in the CPU module (STOP/PAUSE —
RUN)

Operations are restricted by detecting mismatches of the security keys of a
program file and personal computer.

Program file

Operations are restricted by detecting mismatches of the security keys of a
program file written to the CPU module and the CPU module.

—_———
@ Program file

Key A

P ——
@ Program file

Key A

Execution of
programs

Execution of
programs

X

Without keys, or key B

Copying of a security key: The security key registered to a personal computer can be copied by importing/exporting it from/to

another personal computer. When a security key is copied, the expiration date of the security key can be set.

Writing of a security key

Browsing/clearing

Browsing/clearing

@ Program file

Key A

Distribution

N

Writing of a security key

AN
> | & rors
file

Precautions

When GX Works3 is uninstalled from a personal computer, the security key registered to the computer will not be deleted.

Delete the security key on the "Security Key Management" window.

4 FUNCTIONS OF RCPU
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4.3.1 Creating a security key

Create a security key and register it to the personal computer.
Number of security key registration: The security keys can be created for each logon user. Up to 128 security keys including
created security keys and imported ones can be registered for each logon user.

Set a security key to the "EX5.gx3" project created in Chapter 3.

Operating procedure

1. Click [Project] — [Security] — [Security Key

i Project | Edit Find/Replace Convert View Online Debug Diagnostics 1
Management] from the menu.

D New... Cerl+MN F[Dﬁl‘ﬂ|ﬂ@@l”"‘ﬁ
fE own Q0 iz g |8 | .
Close HUF YTH YL | HE YR Ugn

L +|
SF3 aF7 aF3 | =aFS saff =aF7 cafd | aFS cafS «aFin

R Save Ctrl+S
I A =n M PR3I[PRGI[LD]13Step [@
Il Save As...
te - 1 2 |
Delete... ™
Project Verify... (o) % )
Project Revision 3 W02
Change Module Type... (&)
Data Operation(E) » 42 A103
12
Intelligent Function Module(F) »
Hio3
Open Other Format File » (1g)
Library Operation » i
Security(U) » User Management...
Printer Setup... Change User Password...
Page Setup... Security Key Setting...
Print Preview... Security Key Management...
Print... Crl+P Block Passwor@Setting...
Recent Projects(K) 2 File Password $etting...
Start GX Works2 .
. PO 1. Click!
Exit(Q) e
n 1 " H
e T — 5 2. The Security Key Management" dialog box
= appears. Click the [New] button.
s Registered Seaurity Key List
Name Creation Date Expiration Date Export Protection Targe... | Key Registration...
2. Click!

(To the next page)
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(From the previous page)

Vv

New Security Key

Name(K): PASS1

Lo ]

3. Click!

Vv

-
Security Key Management g
0 3 - - -
(" Registered Security Key List
Name Creation Date Expiration Date Export Protection Targe... | Key Registration...

2015/12/15 11:15:12

mport...

[ ewo

4. Click!

4 FUNCTIONS OF RCPU
4.3 Security

The "New Security Key" dialog box appears.
Enter "PASS1" in "Name" and click the [OK]
button.

Check that the security key "PASS1" has been
created, and click the [Close] button.



4.3.2 Registering a security key in a program file

Create a security key on the "Security Key Management" window in advance.
Although security keys can be registered in units of program files, all program files in a project will use a single security key.

Operating procedure

- 1. Click [Project] — [Security] — [Security Key
i Project | Edit Find/Replace Cenvert View Online Debug Diagnostics 1 .
Setting] from the menu.

i [0 New.. CErl+N Ff‘ég\m|ﬂ@@|#}lﬁ
3 Open... Ctrl+0
| B ope b 2| e | |
e Close S UTE Y | R WE YR WEE | T ~1-—/—|
. SF& aF7 aFs | safS =aF6 saf? =aFs | aFS «cafS o
B save Ctri+S 0
Save As...
te - 1 2 |
Delete... ™
Project Verify... (o)
| A
Project Revision 3 W0
Change Module Type... (&)
Data Operation(E) » 42 A103
12
Intelligent Function Module(F) »
Hio3
Open Other Format File » (1g)
Library Operation » i
Security(U) » User Management...
Printer Setup... Change User Password...
Page Sefup... Security Key Setting...
Print Preview... [ UTILY ey Aanagemente:
&h  Print... Ctrl+P Block Pa Setting...
Recent Projects(K) » Eile ]
j 1. Click! r
Start GX Works2
: PO T
Exit(Q) (39] B

%

e . 2. The "Security Key Setting" dialog box appears.
Security Key Setting [ )
Set "PASS1" as the security key.

©  Security Key Management | [ Transfer Setup

i
( ., Select the seaurity key to use.
Name(K): INo Setting '] Creation D,
No Setﬁni 2 Set!
Project <MNew...> |

% Select the protection target data.
Security Key Set in Project

Key Mame
Creation Date

Vv

(To the next page)
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3. Select protection target data from the items in
i B "Access Target", and click the [Register] button.

Project CPU

% Select the protection target data.
Security Key Set in Project

Key Mame
Creation Date

»

Access Target b
= ﬁproject
(=] fimProgram

(= (] tnitial L
- EBINTTIAL
2 Hsean

. gliPr1

m

O|O|0O| R Xl ®| &

Delete

3. Click!

4-16

\ ?J Explanation

Delete the registered security key in project data.

[Caution] This operation will be invalid if the project is not dosed without save.

4. The security key setting is completed. Click the

MELSOFT GX Works3 [ [OK] button.
@ Setting completed. 5. Save and close the project.
The security key registered in the program file will
be valid after the project is saved.

4. Click!

Point}3

The program file where a security key has been registered is displayed in the "Project” view as follows.

When the security key of the personal
computer and the one of the project match

When the security key of the personal computer

and the one of the project do not match
= 5 Initial
= e INITIAL
= A INITIAL

= A8 Initial
= s INITIAL
= @ INITIAL

- Local Label
M. Program

B- Local Label
I Program

4 FUNCTIONS OF RCPU
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4.3.3 Exporting a security key

Export the security key registered to the personal computer to a file in the importable format (*.ity).

Operating procedure

P————— = 1. Select the security key to be exported on the
o "Security Key Management" dialog box, and click
- e the [Export] button.

Name Creation Date Expiration Date Export Protection Targe... Key Registration...
2015/12/15 11:15:12 —

1. Click! 2 tone|[ pdee [ dee |
r . 2. The "Export" dialog box appears. Enter
Export M . .
- "SCHOOL" in "Password", and click the [Export]
& button.
- T Seaurity Key
Information
MName: PASS51
The security key is exported to a specified export
Creation Date: 20151215 11:15:12 . .
: - destination.
Detail Setting
Restriction Restricted -]
Expiration Date 2016/01/14 E
Export Enable E
Protection Target Selection Enable E
Key Registration to CPU Enable E
Q
%, Password Setting Required
for Importing
Password: SCHOOL
Re-enter Password: SCHOOL
Password Strength: e G) °
Please enter the password with & to 32 single-byte characters, numeric characters,
alphabets A-Z, a-z, single-byte space
and! "#8%R 0+, - i == 2@ ] .
2. Click! )—} L oot |f  cancel
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4.3.4 Deleting a security key

Once the security key used to lock a project is deleted, the locked data in the project cannot be browsed/edited.
After the security key has been deleted, even though a new security key with the same name as the deleted one is created,
the project cannot be accessed/edited. Before deleting a security key, create a new project.

Operating procedure

1. Selectthe security key to be deleted on the

'Security Key Management ﬂ
= "Security Key Management" dialog box, and click
Registered Seaurity Key List
the [Delete] button.
Name Creation Date Expiration Date Export Protection Targe... | Key Reqistration...

2015/12/15 11:15:12 —

[zead 1. Click! =il
r . 2. The dialog box shown on the left appears. Click
MELSOFT GX Works3 e

the [Yes] button.

L Are you sure you want to delete security key PASS1?
(Caution)
- Unable to operate the project data in PC and CPU which have been
lecked by this security key.
- You don't get the same security key even if you create it with the
same name after deleting.

- Be sure to create the export file if restoring the security key is required.

2. Click! [ oves Il Mo |

C— = 3. Check that the security key "PASS1" has been
o deleted, and click the [Close] button.

Registered Seaurity Key List

Name Creation Date Expiration Date Export Protection Targe... |Key Registration...

The program file to which the deleted security key
has been set can no longer be edited.

| 3. Clickl =

4 FUNCTIONS OF RCPU
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4.3.5 Importing a security key

Import and register an exported security key file to a personal computer.

Operating procedure

(C—— = 1. Click the [Import] button on the "Security Key

= Management" dialog box, and select the security
\* Registered Seaurity Key List

key to be imported.

Name Creation Date Expiration Date Export Protection Targe... Key Registration...

1. Click! |

Vv

. 2. The "Password Authentication" dialog box

P A appears. Enter "SCHOOL", the password set at

the export, and click the [OK] button.

Enter the password, dick 'OK'.

Password: SCHOOL
2. cickl ==l ox || concel |

v

= 3. Check that the security key "PASS1" has been
imported, and click the [Close] button.

-
Security Key Management

@
% Registered Searity Key List

Creation Date Expiration Date Export Protection Targe... |Key Registration...

2015/12/15 11:15:12 2016/01/14 By importing the security key, the program file to
which the security key has been set can be
edited.

[ e [ eof 3. Click! — _ (=
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4.4 Sampling Trace

4.4.1 Realtime monitor function

This function monitors the contents in specified devices of the CPU module in real time at a specified interval or desired
timing. The function can be set with GX LogViewer, which graphically shows value changes of specified devices. Saving set
data and displayed graphs makes it possible to simplify settings and check the graphs later.

=

Users can monitor
values in specified
devices in real time.

[
===

L

GX LogViewer

» Before executing the realtime monitor function, check the versions of the CPU module and GX LogViewer
used.

For details on the realtime monitor function, refer to the following.

[T GX LogViewer Version1 Operating Manual

4 FUNCTIONS OF RCPU
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4.4.2 Memory dump function

This function saves data in the devices of the CPU module at desired timing. Checking data at desired timing through the

function facilitates analysis of troubles, which occur under particular conditions.

Engineering tool

Device/label memory SD memory card
( Devices 1

B

1) Perform memory dump settings.

2) Writing a memory dump setting file sets the waiting status for a trigger.

3) A trigger condition is satisfied.

4) Data collection starts.

5) The LED on the front of the CPU module shows the memory dump status.
6) A memory dump file is stored in the SD memory card.

(
(
(
(
(
(

 Before executing the memory dump function, check the versions of the CPU module and engineering tool
used.

4 FUNCTIONS OF RCPU
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4.4.3 Data logging function

This function collects data at a specified interval or desired timing and saves the data as a file on the SD memory card. The
data logging function allows the entry of up to 10 data logging settings.

CPU module

Data
logging

Word device '

Bit device ———'dd_L

file P
— 'y SD memory card
OFF, 10
2014/04/10 10:15:18 | oN, 11
2014/04/10 10:15:19 | ON, 12 Trigger logging Continuous logging
>1 2014/04/10 10:15:20 | ON, 11 (when conditions (Any time)
>| 2014/04/10 10:15:21 | OFF, 10 )
/ | 2014/04/10 10:15:22 are satisfied)
Collection interval |
| J

Target data

4 FUNCTIONS OF RCPU
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5 PROGRAMMING FOR INTELLIGENT
FUNCTION MODULES

Point

« This chapter describes types of intelligent function modules.

« This chapter describes buffer memory areas.

« This chapter describes communications between the CPU module and intelligent function modules.
» This chapter describes how to use each monitor window.

5.1 Intelligent Function Module

Types of intelligent function modules

Intelligent function modules can execute functions that CPU modules (hereinafter referred to as RCPU) cannot execute, or

they realize functions that are limited to some applications.

Thus, select an intelligent function module appropriate to purposes.
RCPU-compatible intelligent function modules can be used with the RCPU.
The following table lists some intelligent function modules as an example.

Name Number of occupied I/O points | Function Internal current
consumption (5VDC)
A/D converter module (R60AD4) 16 points (I/O assignment: Intelligent 16 | This input module converts the 0.22A
points) following values.

0 to 20mADC — 0 to 32000
0 to +10V — 0 to 32000

D/A converter module (R60DA4) 16 points (I/O assignment: Intelligent 16 | This output module converts the 0.16A
points) following values.

0 to 32000 — 0 to 20mADC
0 to £32000 — 0 to +10V

Combination use of intelligent function modules and the CPU module

Mount intelligent function modules to I/O slots of a main base unit or extension base units.

5 PROGRAMMING FOR INTELLIGENT FUNCTION MODULES
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5.2 Data Communication Between Intelligent Function

Modules and the CPU Module

Intelligent function modules and the CPU module transfer data of the following two types in data communication.
Bit data: Input (X) and output (Y) signals

Word data: 16-bit or 32-bit data

RCPU

(CPU module)

Device memory

Program
(X/YIM/T/C/D and others)

Internal configuration of the intelligent function module

Input (X)

Output (Y)

Reading data

Writing data

XY

Function
« CPU

(Bit data)

External I/F

Buffer memory area ] [

(Word data)

Figure 5.1 Internal configuration of the intelligent function module

5 PROGRAMMING FOR INTELLIGENT FUNCTION MODULES
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5.2.1 I/0 signals to the CPU module

The symbols X (input) and Y (output) are used for 1-bit signals transferred between the RCPU and intelligent function

modules.

These X and Y signals are different from external inputs and outputs. These X and Y signals are dedicated for intelligent
function modules and used in sequence programs. I/O numbers are assigned according to the slot where the intelligent
function module has been mounted.

X)
RCPU R60AD4

READY signal
X |Operating condition
setting completed

X |A/D conversion
completed

X

Error flag

Figure 5.2 Input (X) signals from the R60AD4

X signals used in sequence programs are input to the RCPU from an intelligent function module. These signals are generated
in the intelligent function module. X signals are used as contacts in a program. The following shows some X signals as
examples.

(1) READY signal
This signal notifies the RCPU that the intelligent function module has normally been started at power-on and is ready.

(2) Operating condition setting completed
This signal is used as an interlock condition for turning on or off Operating condition setting request (Y9) when any of the
following settings is changed.
» A/D conversion enable/disable setting
« CHO Time Average/Count Average setting
* Averaging process setting

(Y)

RCPU R60DA4
Output Y
enable/disable |
User range Y
write

Channel change =

Synchronization| Y
output

Figure 5.3 Output (Y) signals from the CPU module

The SET, RST, and OUT-Y instructions used in sequence programs are output to the intelligent function module from the
RCPU. These signals are generated in the RCPU. Y signals are used as coils or contacts in a program.

[Ex]

A D/A converter module outputs an instruction to allow external output of an analog value converted from a digital value.
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5.2.2 Data communication with intelligent function modules

Data is transferred in units of 16 bits or 32 bits. An intelligent function module has buffer memory areas for storing the data.

Intelligent function module Buffer memory address
0| Latest error code
1| Latest address of error history
RCPU < Reading Buffer | Data 2 | Latest alarm code
data memory 3| Latest address of alar.m history
area 41019 | Interrupt factor detection flag [n]
;> 20to 35| System area (not available) Values can be
Writing 36| Alert output upper limit flag }read/written from/to
data [ L the RCPU.

Memory map example: R60DA4 digital-analog converter module

Figure 5.4 Buffer memory area

(1) The RCPU reads/writes data from/to buffer memory areas. Some modules can write data to the buffer memory areas
through an interface of peripheral.

(2) In the buffer memory, addresses unique to each intelligent function module are assigned in units of one word (16 bits).
The start address is 0, and these addresses are used to specify areas from/to which data is read or written. The
minimum unit is one word. 17-bit to 32-bit data is handled as two words (32-bit data).

b15b14 b13 b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

0 ojofoj1fojojoj1j{o0j1j0j|o0

N J
A
Data section
Sign bit

1: Negative This figure indicates +276. (A negative digital
0: Positive value is displayed in the 2's complement.)

Figure 5.5 Example of a buffer memory area (D/A converter module)

Figure 5.5 shows 16 bit data in a D/A converter module as an example. A digital value has been written from the RCPU.
A digital value of -32000 to 32000 is set in 16-bit signed binary.

(3) The buffer memory is RAM.
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5.3  Methods of the Communication with Intelligent
Function Modules

5.3.1 Communications with intelligent function modules

The following table lists the methods of communications between the RCPU and intelligent function modules.

Communication
method

Function

Setting method

Initial setting, auto refresh
setting

Configure the initial settings and auto refresh settings of intelligent function modules.
Users can read/write data between the RCPU and intelligent function modules without the
need to create programs for communications or consider buffer memory addresses.

Example: When the A/D converter module R60AD4 is used
« Initial setting: » A/D conversion enable/disable setting
« Sampling/averaging process specification
« Time average/count average specification
« Average time/average count specification
(The initial setting is stored in the intelligent parameters of the
RCPU.)
« Auto refresh setting: Set devices of the RCPU for storing the following data.
« Digital output of the R60AD4
» Maximum value/minimum value of the R60AD4
« Error codes
(Auto refresh setting data is stored in the intelligent parameters of
the RCPU.)

Use GX Works3.

Device initial value

The initial setting is written to intelligent function modules at the following timing.
* When the RCPU is powered on
* When the CPU module is reset
* When the operating status of the CPU module is changed from STOP to RUN

Use GX Works3 and specify the
range of the intelligent function
module device (UO\GO)).

FROM/TO instructions

With the FROM/TO instructions, read/write data from/to the buffer memory of an intelligent
function module.

Use the instructions in sequence
programs.

Intelligent function module
device (UO\GO)

Buffer memory areas of an intelligent function module can be directly expressed as device
areas of the RCPU.

Unlike the FROM/TO instructions, data read from an intelligent function module can be
processed with one instruction.

Specify the buffer memory areas
as device areas in sequence
programs.

Intelligent function module
dedicated instruction

This instruction is used to simplify programs for using the functions of intelligent function
modules.

Use the instructions in sequence
programs.
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5.4 Configuration of the Intelligent Function Modules
for Demonstrations

The A/D converter module and D/A converter module convert analog signals and digital data input with the volume for inputs

of the demonstration machine or ladder programs.

|D/A converter module|

A/D converter module Jl

R60 | R60
R61P | Ros |AD4 | DA4

cpu | (16 | (16
points)|points)

X/Y00|X/Y10
to to
XIYOF | X/Y1F

Channel 1 Channel 1
\% \%

Voltmeter for Voltmeter for
input voltage output voltage

Volume for inputs
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5.5 Creating the Module Configuration

Arrange program elements (objects) in the "Module Configuration" window so that the same configuration as that of the actual

system is created.
The configuration that can be created in the "Module Configuration" window of GX Works3 is the one to be managed with the
CPU module of the project.

5.5.1 Arranging objects

Operating procedure

1. Double-click "Module Configuration” in the
Navigation s "Project" view.
HE. | B When the dialog box about parameter information

M appears, click the [OK] button.
l I Module Configuration :‘—— 1. Double-click!

B = Program
i FB/FUN

B g Label
o @0

B Er, Parameter

2. The "Module Configuration" window appears.
Select "R35B" from "Main Base" in the "Element
Selection" window, and drag and drop it to the
"Module Configuration" window.

[ Module Configuration x ectior
- | (Find Pou)

L]V X
Display Terget: Al
i0-R Series

5 Slots (Type requiring

W R3128
Extension Base

|| RQ Extension Base
PLC CPU

Process CPU
Safety CPU

C Controller

12 Slots (Type requiring

2. Drag and drop!]

%

3. "R35B"is added on the "Module Configuration"

m Module Cenfiguration * x .
window.

CFU 0 1

PO L
I.IIIIII <_ e
] 4

%

(To the next page)

5 PROGRAMMING FOR INTELLIGENT FUNCTION MODULES
5.5 Creating the Module Configuration 5-7



5-8

(From the previous page)

8 Module Configuration * %

Element Selaction 1 x
'+ | (Find POU)
S5 X | ar

Display Target: [ Al ~|
a C Controller

Power Supply
B re2p 3.5A output
B re1p

B Rresp
CPU Extension

4. Drag and drop!

%

B e corvurocen -

PO GPU D 12
|

5. Drag and drop!

Vv

B e contron -

(To the next page)
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5.

6.

Select "R61P" from "Power Supply" in the
"Element Selection" window, and drag and drop it
to the power supply slot of the R35B on the
"Module Configuration" window.

While the power supply module is being dragged
and dropped, the area where the power supply
module can be arranged is highlighted.

Add the RO8CPU that has already been arranged
in the module configuration to the CPU slot of the
R35B.

When the RO8CPU has not been arranged in the
module configuration, add the RO8CPU from the
"Element Selection" window in the same way as
for the power supply module.

Select "R60AD4" from "Analog Input” in the
"Element Selection" window, and drag and drop it
to the slot No. 0 of the R35B in the same way as
the power supply module was added.



(From the previous page)

Vv

7. Right-click the R60AD4, and click [Parameter] —

Input the Configurat R EI [Input Detailed Configuration Information Window]
il I from the menu to display the "Input the
StéFt)(Y ODOD_ Configuration Detailed Information" window. Set
Fens fe ronts the following item.
Control CPU

Detaild Setting
[Parameters to be set]

|
| 7. Set! | Start XY: 0000

: ) 8. Select "R60DA4" from "Analog Output" in the
[ Module Configuration * _ "Element Selection" window, and drag and drop it
to the slot No. 1 of the R35B. Set the following
item on the "Input the Configuration Detailed

3 4

Information" window.

8. Added! [Parameters to be set]
Start XY: 0010

Save the created and set data.

Project name: EX7

v

Unfixed parameter exists.
Jl\. Do you want to fix it?

v 9. The dialog box shown on the left appears. Click
[

[ MELSOFT GX Works3
ol the [Yes] button.

Ves'
(1) When delete the another PLC CPU module,

multiple CPU refresh setting will be deleted.
(2) Interlink transmission setting will be deleted at the following
conditions.

- When delete the medule which can use interlink transmission
setting

- When change start IO No. of the module

which can use interlink transmission setting

No'
Discard changes.

9. Click! [ ves Jll Mo || Ccancel

(To the next page)
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Vv

MELSOFT GX Works3

Do you want to add the module label of the following installed
modules?

[Module Name] R60AD4

[Start /O MNo.] 0000

Able to add module labels from [Module] window of
element selection.

[T po Mot Show this Dialog Again

This setting can be changed in th i i
P .
Yas | 10. C||Ck'
—— =

%

MELSOFT GX Works3

Do you want to add the module label of the following installad

modules?
[Module Mame] R60DA4
[Start IfO Mo.] 0010

Able to add module labels from [Module] window of
element selection.

[l Do Mot Show this Dialog Again
This setting can be changed in the Qptions diglog.

11. Click!
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10. The dialog box shown on the left appears. Click
the [Yes] button.

11. The dialog box shown on the left appears. Click
the [Yes] button.



5.6 R60AD4 Analog-digital Converter Module

5.6.1 Part names

This section describes part names of the R60ADA4.

For details, refer to the user's manual of the module.

No. Name Description

1) RUN LED Indicates the operating status of the module.

On: Normal operation

Flashing: In offset/gain setting mode

Off: 5V power supply interrupted or watchdog timer error occurred

(2) ERR LED Indicates the error status of the module.” !
On: Error occurred
Off: Normal operation

3) ALM LED Indicates the alarm status of the module.” !
On: Alert (process alarm or rate alarm) issued
Flashing: Input signal error detected

Off: Normal operation

(4) Terminal block 18-point screw terminal block for connecting input signal wires of external devices and others
(5) Terminal block cover Covers for preventing electric shock while the power is on
(6) Production information Shows the product information (16 digits) of the module.

marking

*1  For details, refer to the following.
L1 MELSEC iQ-R Analog-Digital Converter Module User's Manual (Application)
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562 A/D conversion characteristics

A/D conversion characteristics at the voltage input

(When the input range is set to -10 to 10V)

32000

A

16001 ---

16000

Digital output value
o

— Digital output B
> o
o o
o o
w B

5.0003125V

-10V 0 10V
Analog input voltage

>
o
o
o
-32000 ]
o
o
[t}
— Input voltage

Figure 5.6 A/D conversion characteristics (voltage input)

An A/D converter module converts external analog inputs to digital values, and allows the CPU module to perform operations.
At the voltage input, the A/D converter module outputs a digital value of -32000 at -10V and a digital value of 32000 at 10V.
Thus, an input voltage of 312.5uV corresponds to a digital value of 1. An input voltage lower than 312.5uV cannot be
converted and is omitted.

A/D conversion characteristics at the current input

(When the input range is set to 0 to 20mA)
32000

f

Digital output value
o

10.000000mA
10.000625mA

-32000
-20mA 0 20mA
Analog input current

—

nput current

Figure 5.7 A/D conversion characteristics (current input)

The A/D converter module outputs a digital value of 0 at OmA and a digital value of 32000 at 20mA. An input current of 625nA
corresponds to a digital value of 1. An input current lower than 625nA cannot be converted and is omitted.

Pointp

A voltage or current value (maximum resolution) corresponding to a digital value of 1 in A/D conversion differs
depending on the input range setting.
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5.6.3

List of I/O signals and buffer memory assignment

List of I/O signals

The following tables list the 1/O signals of the A/D converter module.

The I/O numbers (X/Y) described in this section are for the case when the start I/O number of the A/D converter module is set

to 0.
Hinput signal
Device No. Signal name
X0 Module READY
X1to X7 Use prohibited
X8 Alert output signal
X9 Operating condition setting completed flag
XA Offset/gain setting mode status flag
XB Channel change completed flag
XC Input signal error detection signal
XD Maximum value/minimum value reset completed flag
XE A/D conversion completed flag
XF Error flag
EOutput signal
Device No. Signal name
YO to Y8 Use prohibited
Y9 Operating condition setting request
YA User range write request
YB Channel change request
YC Use prohibited
YD Maximum value/minimum value reset request
YE Use prohibited
YF Error clear request
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Buffer memory assignment

The module has two operation modes. In R mode, the module operates with the buffer memory map that has been newly
provided for the MELSEC iQ-R series. In Q compatible mode, the module operates with the buffer memory map converted to
the equivalent one for the MELSEC-Q series.

The following list of buffer memory addresses is for the R mode.

For details, refer to the following.

L[] MELSEC iQ-R Analog-Digital Converter Module User's Manual (Application)

Point/@

Do not write data to the system areas and areas whose data types are monitor in the buffer memory. Writing
data to these areas can cause the malfunction of the module.

EUNn\GO to Un\G399

Address Address Name Default Data type Auto refresh | Enabled by
(decimal) (hexadecimal) Y9
0 OH Latest error code 0 Monitor O —
1 1H Latest address of error history 0 Monitor O —
2 2H Latest alarm code 0 Monitor O —
3 3H Latest address of alarm history 0 Monitor O —
4t019 4H to 13H Interrupt factor detection flag [n]*2 0 Monitor @] —
20 to 35 14H to 23H System area — — — —
36 24H Alert output flag (Process alarm upper limit) | 0000H Monitor O —
37 25H Alert output flag (Process alarm lower limit) 0000H Monitor O —
38 26H Alert output flag (Rate alarm upper limit) 0000H Monitor O —
39 27H Alert output flag (Rate alarm lower limit) 0000H Monitor O —
40 28H Input signal error detection flag 0000H Monitor O —
41 29H System area 0000H — — —
42 2AH A/D conversion completed flag 0000H Monitor O —
43 to 89 2BH to 59H System area — — — —
90 5AH Level data 0 0 Control O —
91 5BH Level data 1 0 Control O —
92 5CH Level data 2 0 Control O —
93 5DH Level data 3 0 Control O —
94 5EH Level data 4 0 Control O —
95 5FH Level data 5 0 Control O —
96 60H Level data 6 0 Control O —
97 61H Level data 7 0 Control O —
98 62H Level data 8 0 Control O —
99 63H Level data 9 0 Control O —
100 to 123 64H to 7BH System area — — — —
124 to 139 7CH to 8BH Interrupt factor mask [n]*2 0 Control X —
140 to 155 8CH to 9BH System area — — — —
156 to 171 9CH to ABH Interrupt factor reset request [n]*2 0 Control X —
172 to 199 ACH to C7H System area — — — —
200 to 215 C8H to D7H Interrupt factor generation setting [n]*2 0 Setting X O
216 to 231 D8H to E7H System area — — — —
232 to 247 E8H to F7H Condition target setting [n] " 0 Setting X O
248 to 263 F8H to 107H System area — — — —
264 to 279 108H to 117H Condition target channel setting [n]*2 0 Setting X O
280 to 295 118H to 127H System area — — — —
296, 297 128H, 129H Mode switching setting 0 Setting X O
298 to 399 130H to 18FH System area — — — —

*1 Item enabled by turning on and off Operating condition setting request (Y9)
*2 [n] in the table indicates an interrupt setting number (n = 1 to 16).
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EUNn\G400 to Un\G3599

Address Name Default | Data Auto Enabled
Decimal (hexadecimal) type | refresh | by Y9!
CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

400 600 800 1000 1200 1400 1600 1800 CHO Digital output value | 0 Monitor | O —
(190H) | (258H) | (320H) | (3E8H) | (4BOH) | (578H) | (640H) | (708H)

401 601 801 1001 1201 1401 1601 1801 System area — — — —
(191H) | (259H) | (321H) | (3E9H) | (4B1H) | (579H) | (641H) | (709H)

402 602 802 1002 1202 1402 1602 1802 CHO Digital operation 0 Monitor | O —
(192H) | (25AH) | (322H) | (3EAH) | (4B2H) | (57AH) | (642H) | (70AH) | value

403 603 803 1003 1203 1403 1603 1803 System area — — — —
(193H) | (25BH) | (323H) | (3EBH) | (4B3H) | (57BH) | (643H) | (70BH)

404 604 804 1004 1204 1404 1604 1804 CHO Maximum value 0 Monitor | O —
(194H) | (25CH) | (324H) | (3ECH) | (4B4H) | (57CH) | (644H) | (70CH)

405 605 805 1005 1205 1405 1605 1805 System area — — — —
(195H) | (25DH) | (325H) | (3EDH) | (4B5H) | (57DH) | (645H) | (70DH)

406 606 806 1006 1206 1406 1606 1806 CHO Minimum value 0 Monitor | O —
(196H) | (25EH) | (326H) | (3EEH) | (4B6H) | (57EH) | (646H) | (70EH)

407 607 807 1007 1207 1407 1607 1807 System area — — — —
(197H) | (25FH) | (327H) | (3EFH) | (4B7H) | (57FH) | (647H) | (7OFH)

408 608 808 1008 1208 1408 1608 1808 CHO Difference 0 Monitor | O —
(198H) | (260H) | (328H) | (3FOH) | (4B8H) | (580H) | (648H) | (710H) | conversion status flag

409 609 809 1009 1209 1409 1609 1809 CHO Logging hold flag 0 Monitor | O —

(199H) | (261H) | (329H) | (3F1H) | (4B9H) | (581H) | (649H) | (711H)
410 to 610 to 810 to 1010to | 1210to | 1410to | 1610to | 1810to | System area — — — —

429 629 829 1029 1229 1429 1629 1829
(19AH (262H (32AH | (3F2H (4BAH | (582H (64AH (712H
to to to to to to to to
1ADH) | 275H) 33DH) | 405H) 4CDH) | 595H) 65DH) | 725H)
430 630 830 1030 1230 1430 1630 1830 CHO Range setting 0000H Monitor | X —
(1AEH) | (276H) | (33EH) | (406H) | (4CEH) | (596H) | (65EH) | (726H) | monitor
431 631 831 1031 1231 1431 1631 1831 System area — — — —
(1AFH) | (277H) | (33FH) | (407H) | (4CFH) | (597H) | (65FH) | (727H)
432 632 832 1032 1232 1432 1632 1832 CHO Difference 0000H Monitor | X —
(1BOH) | (278H) | (340H) | (408H) | (4DOH) | (598H) | (660H) | (728H) | conversion reference

value
433 633 833 1033 1233 1433 1633 1833 System area — — — —
(1B1H) | (279H) | (341H) | (409H) | (4D1H) | (599H) | (661H) | (729H)
434 634 834 1034 1234 1434 1634 1834 CHO Head pointer 0 Monitor | X —
(1B2H) | (27AH) | (342H) | (40AH) | (4D2H) | (59AH) | (662H) | (72AH)
435 635 835 1035 1235 1435 1635 1835 CHO Latest pointer 0 Monitor | X —
(1B3H) | (27BH) | (343H) | (40BH) | (4D3H) | (59BH) | (663H) | (72BH)
436 636 836 1036 1236 1436 1636 1836 CHO Number of logging 0 Monitor | X —
(1B4H) | (27CH) | (344H) | (40CH) | (4D4H) | (59CH) | (664H) | (72CH) | data
437 637 837 1037 1237 1437 1637 1837 CHO Trigger pointer 0 Monitor | X —
(1B5H) | (27DH) | (345H) | (40DH) | (4D5H) | (59DH) | (665H) | (72DH)
438 638 838 1038 1238 1438 1638 1838 CHO Current logging read | -1 Monitor | X —
(1B6H) | (27EH) | (346H) | (40EH) | (4D6H) | (59EH) | (666H) | (72EH) | pointer
439 639 839 1039 1239 1439 1639 1839 CHO Previous logging -1 Monitor | X —
(1B7H) | (27FH) | (347H) | (40FH) | (4D7H) | (59FH) | (667H) | (72FH) | read pointer
440 640 840 1040 1240 1440 1640 1840 CHO Logging read points | 0 Monitor | X —
(1B8H) | (280H) | (348H) | (410H) | (4D8H) | (5A0H) | (668H) | (730H) | monitor value
441 641 841 1041 1241 1441 1641 1841 CHO Logging cycle 0 Monitor | X —
(1B9H) | (281H) | (349H) | (411H) | (4D9H) | (5A1H) | (669H) | (731H) | monitor value (s)
442 642 842 1042 1242 1442 1642 1842 CHO Logging cycle 0 Monitor | X —
(1BAH) | (282H) | (34AH) | (412H) | (4DAH) | (5A2H) | (66AH) | (732H) | monitor value (ms)
443 643 843 1043 1243 1443 1643 1843 CHO Logging cycle 0 Monitor | X —
(1BBH) | (283H) | (34BH) | (413H) | (4DBH) | (5A3H) | (66BH) | (733H) | monitor value (us)
444 644 844 1044 1244 1444 1644 1844 CHO Trigger generation 0 Monitor | X —

(1BCH) | (284H) | (34CH) | (414H) | (4DCH) | (5A4H) | (66CH) | (734H) | time (First/Last two digits
of the year)

445 645 845 1045 1245 1445 1645 1845 CHO Trigger generation 0 Monitor | X —
(1BDH) | (285H) | (34DH) | (415H) | (4DDH) | (5A5H) | (66DH) | (735H) | time (Month/Day)
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Address Name Default | Data Auto Enabled
Decimal (hexadecimal) type refresh | by Y9!
CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
446 646 846 1046 1246 1446 1646 1846 CHO Trigger generation 0 Monitor | X —
(1BEH) | (286H) | (34EH) | (416H) | (4DEH) | (5A6H) | (66EH) | (736H) | time (Hour/Minute)
447 647 847 1047 1247 1447 1647 1847 CHO Trigger generation 0 Monitor | X —
(1BFH) | (287H) | (34FH) | (417H) | (4DFH) | (5A7H) | (66FH) | (737H) | time (Second/Day of the

week)
448 648 848 1048 1248 1448 1648 1848 CHO Trigger generation 0 Monitor | X —
(1COH) | (288H) | (350H) | (418H) | (4EOH) | (5A8H) | (670H) | (738H) | time (Millisecond)
449 to 649 to 849 to 1049to | 1249to | 1449to | 1649to | 1849to | System area — — — —
469 669 869 1069 1269 1469 1669 1869
(1C1H | (289H (351H (419H (4E1H | (5A9H (671H (739H
to to to to to to to to
1D5H) | 29DH) | 365H) 42DH) | 4F5H) | 5BDH) | 685H) 74DH)
470 670 870 1070 1270 1470 1670 1870 CHO Difference 0 Control | O —
(1D6H) | (29EH) | (366H) | (42EH) | (4F6H) | (5BEH) | (686H) | (74EH) | conversion trigger
471 671 871 1071 1271 1471 1671 1871 CHO Logging hold 0 Control | O —
(1D7H) | (29FH) | (367H) | (42FH) | (4F7H) | (5BFH) | (687H) | (74FH) | request
472 672 872 1072 1272 1472 1672 1872 CHO Conversion value 0 Control | O —
(1D8H) | (2A0H) | (368H) | (430H) | (4F8H) | (5COH) | (688H) | (750H) | shift amount
473 to 673 to 873 to 1073to | 1273to | 1473to | 1673to | 1873 to | System area — — — —
499 699 899 1099 1299 1499 1699 1899
(1D9H | (2A1H | (369H (431H (4F9H (5C1H | (689H (751H
to to to to to to to to
1F3H) | 2BBH) | 383H) 44BH) | 513H) 5DBH) | 6A3H) | 76BH)
500 700 900 1100 1300 1500 1700 1900 CHO A/D conversion 0 Setting | X O
(1F4H) | (2BCH) | (384H) | (44CH) | (514H) | (5DCH) | (6A4H) | (76CH) | enable/disable setting
501 701 901 1101 1301 1501 1701 1901 CHO Averaging process 0 Setting | X O
(1F5H) | (2BDH) | (385H) | (44DH) | (515H) | (5DDH) | (6A5H) | (76DH) | specification
502 702 902 1102 1302 1502 1702 1902 CHO Time average/Count | 0 Setting | X O
(1F6H) | (2BEH) | (386H) | (44EH) | (516H) | (5DEH) | (6A6H) | (76EH) | average/Moving average/

Primary delay filter

constant setting
503 703 903 1103 1303 1503 1703 1903 System area — — — —
(1F7H) | (2BFH) | (387H) | (44FH) | (517H) | (5DFH) | (6A7H) | (76FH)
504 704 904 1104 1304 1504 1704 1904 CHO Scaling enable/ 1 Setting | X O
(1F8H) | (2COH) | (388H) | (450H) | (518H) | (5EOH) | (BA8H) | (770H) | disable setting
505 705 905 1105 1305 1505 1705 1905 System area — — — —
(1F9H) | (2C1H) | (389H) | (451H) | (519H) | (5E1H) | (BA9H) | (771H)
506 706 906 1106 1306 1506 1706 1906 CHO Scaling upper limit 0 Setting | X O
(1FAH) | (2C2H) | (38AH) | (452H) | (51AH) | (5E2H) | (BAAH) | (772H) | value
507 707 907 1107 1307 1507 1707 1907 System area — — — —
(1FBH) | (2C3H) | (38BH) | (453H) | (51BH) | (5E3H) | (6ABH) | (773H)
508 708 908 1108 1308 1508 1708 1908 CHO Scaling lower limit 0 Setting | X O
(1FCH) | (2C4H) | (38CH) | (454H) | (51CH) | (5E4H) | (BACH) | (774H) | value
509 709 909 1109 1309 1509 1709 1909 System area — — — —
(1FDH) | (2C5H) | (38DH) | (455H) | (51DH) | (5E5H) | (BADH) | (775H)
510 710 910 1110 1310 1510 1710 1910 CHO Digital clipping 1 Setting | X O
(1FEH) | (2C6H) | (38EH) | (456H) | (51EH) | (5E6H) | (BAEH) | (776H) | enable/disable setting
511 7M1 911 1111 1311 1511 171 1911 System area — — — —
(1FFH) | (2C7H) | (38FH) | (457H) | (51FH) | (5E7H) | (BAFH) | (777H)
512 712 912 1112 1312 1512 1712 1912 CHO Alert output setting 1 Setting | X O
(200H) | (2C8H) | (390H) | (458H) | (520H) | (5E8H) | (6BOH) | (778H) | (Process alarm)
513 713 913 1113 1313 1513 1713 1913 CHO Alert output setting 1 Setting | X O
(201H) | (2C9H) | (391H) | (459H) | (521H) | (5E9H) | (6B1H) | (779H) | (Rate alarm)
514 714 914 1114 1314 1514 1714 1914 CHO Process alarm upper | 0 Setting | X O
(202H) | (2CAH) | (392H) | (45AH) | (522H) | (5EAH) | (6B2H) | (77AH) | upper limit value
515 715 915 1115 1315 1515 1715 1915 System area — — — —
(203H) | (2CBH) | (393H) | (45BH) | (523H) | (5EBH) | (6B3H) | (77BH)
516 716 916 1116 1316 1516 1716 1916 CHO Process alarm upper | 0 Setting | X O
(204H) | (2CCH) | (394H) | (45CH) | (524H) | (5ECH) | (6B4H) | (77CH) | lower limit value
517 717 917 117 1317 1517 1717 1917 System area — — — —
(205H) | (2CDH) | (395H) | (45DH) | (525H) | (5EDH) | (6B5H) | (77DH)
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Address Name Default | Data Auto Enabled

Decimal (hexadecimal) type refresh | by Y9!
CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

518 718 918 1118 1318 1518 1718 1918 CHO Process alarm lower | 0 Setting | X O
(206H) | (2CEH) | (396H) | (45EH) | (526H) | (5EEH) | (6B6H) | (77EH) | upper limit value

519 719 919 119 1319 1519 1719 1919 System area — — — —
(207H) | (2CFH) | (397H) | (45FH) | (527H) | (5EFH) | (6B7H) | (77FH)

520 720 920 1120 1320 1520 1720 1920 CHO Process alarm lower | 0 Setting | X O
(208H) | (2DOH) | (398H) | (460H) | (528H) | (5FOH) | (6B8H) | (780H) | lower limit value

521 721 921 121 1321 1521 1721 1921 System area — — — —
(209H) | (2D1H) | (399H) | (461H) | (529H) | (5F1H) | (6B9H) | (781H)

522 722 922 1122 1322 1522 1722 1922 CHO Rate alarm alert 0 Setting | X O
(20AH) | (2D2H) | (39AH) | (462H) | (52AH) | (5F2H) | (6BAH) | (782H) | detection cycle setting

523 723 923 1123 1323 1523 1723 1923 System area — — — —
(20BH) | (2D3H) | (39BH) | (463H) | (52BH) | (5F3H) | (6BBH) | (783H)

524 724 924 1124 1324 1524 1724 1924 CHO Rate alarm upper 0 Setting | X O
(20CH) | (2D4H) | (39CH) | (464H) | (52CH) | (5F4H) | (6BCH) | (784H) | limit value

525 725 925 1125 1325 1525 1725 1925 System area — — — —
(20DH) | (2D5H) | (39DH) | (465H) | (52DH) | (5F5H) | (6BDH) | (785H)

526 726 926 1126 1326 1526 1726 1926 CHO Rate alarm lower 0 Setting | X O
(20EH) | (2D6H) | (39EH) | (466H) | (52EH) | (5F6H) | (6BEH) | (786H) | limit value

527 727 927 127 1327 1527 1727 1927 System area — — — —
(20FH) | (2D7H) | (39FH) | (467H) | (52FH) | (5F7H) | (6BFH) | (787H)

528 728 928 1128 1328 1528 1728 1928 CHO Input signal error 0 Setting | X O
(210H) | (2D8H) | (3AOH) | (468H) | (530H) | (5F8H) | (6COH) | (788H) | detection setting

529 729 929 1129 1329 1529 1729 1929 CHO Input signal error 50 Setting | X O

(211H) | (2D9H) | (3A1H) | (469H) | (531H) | (5F9H) | (6C1H) | (789H) | detection setting value

530 to 730 to 930 to 1130to | 1330to | 1530to | 1730to | 1930to | System area — — — —

534 734 934 1134 1334 1534 1734 1934

(212H (2DAH | (3A2H (46AH (532H (5FAH (6C2H (78AH

to to to to to to to to

216H) 2DEH) | 3A6H) | 46EH) 536H) 5FEH) | 6C6H) | 78EH)

535 735 935 1135 1335 1535 1735 1935 CHO Logging enable/ 1 Setting | X O
(217H) | (2DFH) | (3A7H) | (46FH) | (537H) | (5FFH) | (6C7H) | (78FH) | disable setting

536 736 936 1136 1336 1536 1736 1936 CHO Logging data setting | 1 Setting | X O
(218H) | (2EOH) | (3A8H) | (470H) | (538H) | (600H) | (6C8H) | (790H)

537 737 937 1137 1337 1537 1737 1937 CHO Logging cycle 4 Setting | X O
(219H) | (2E1H) | (3A9H) | (471H) | (539H) | (601H) | (6C9H) | (791H) | setting value

538 738 938 1138 1338 1538 1738 1938 CHO Logging cycle unit 1 Setting | X O
(21AH) | (2E2H) | (3AAH) | (472H) | (53AH) | (602H) | (6CAH) | (792H) | setting

539 739 939 1139 1339 1539 1739 1939 CHO Post-trigger logging | 5000 Setting | X O
(21BH) | (2E3H) | (3ABH) | (473H) | (53BH) | (603H) | (6CBH) | (793H) | points

540 740 940 1140 1340 1540 1740 1940 CHO Level trigger 0 Setting | X O
(21CH) | (2E4H) | (3ACH) | (474H) | (53CH) | (604H) | (6CCH) | (794H) | condition setting

541 741 941 1141 1341 1541 1741 1941 CHO Trigger data 2 Setting | X O
(21DH) | (2E5H) | (3ADH) | (475H) | (53DH) | (605H) | (6CDH) | (795H)

542 742 942 1142 1342 1542 1742 1942 CHO Trigger setting value | 0 Setting | X O
(21EH) | (2E6H) | (3AEH) | (476H) | (53EH) | (606H) | (6CEH) | (796H)

543 743 943 1143 1343 1543 1743 1943 System area — — — —
(21FH) | (2E7H) | (3AFH) | (477H) | (53FH) | (607H) | (6CFH) | (797H)

544 744 944 1144 1344 1544 1744 1944 CHO Loading interrupt 1 Setting | X O
(220H) | (2E8H) | (3BOH) | (478H) | (540H) | (608H) | (6DOH) | (798H) | enable/disable setting

545 745 945 1145 1345 1545 1745 1945 CHO Logging read points | 1000 Setting | X O

(221H) | (2E9H) | (3B1H) | (479H) | (541H) | (B09H) | (6D1H) | (799H) | setting value

546 to 746 to 946 to 1146to | 1346to | 1546to | 1746to | 1946to | System area — — — —

597 797 997 1197 1397 1597 1797 1997

(222H (2EAH | (3B2H | (47AH | (542H (60AH | (6D2to | (79AH

to to to to to to 705H) to

255H) | 31DH) | 3E5H) | 4ADH) | 575H) | 63DH) 7CDH)

598 798 998 1198 1398 1598 1798 1998 CHO Range setting 0 Setting | X O

(256H) | (31EH) | (3E6H) | (4AEH) | (576H) | (63EH) | (70BH) | (7CEH)
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599 799 999 1199 1399 1599 1799 1999 System area
(257H) | (31FH) | (3E7H) | (4AFH) | (577H) | (63FH) | (707H) | (7CFH)

2000 to 3599
(7DOH to EOFH)
*1 Item enabled by turning on and off Operating condition setting request (Y9)

*2 The following shows the default values.
CH1: 402, CH2: 602, CH3: 802, CH4: 1002, CH5: 1202, CH6: 1402, CH7: 1602, CH8: 1802
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5.6.4 Setting intelligent function module data

This section describes how to set intelligent function module data.

Set data (including parameters or switch settings) of intelligent function modules from the "Module Configuration" window.

Operating procedure

-m — . 1. Double-click the R60AD4 module on the "Module

Configuration" window.

1. Double-click!

0000:RE0AD4 Module Parameter

2. The "R60AD4 Module Parameter” dialog box

appears. Set the input range of CH1 to "0 to 10V".
S B1 Tem CHI [® j
The inputranee of e
3 e ierersie ARED Y R 2. Set
i) Interrupt setting lormal m co
@ Refresh sattines Operatian mads setting

Nermal mode (A/D canversion process)
A fu
/D canversion enable/disable setting

= A/D conversion

toenable or of the A/

A/D conversion en. /D eanversion dit A/D conversion dit A/D conversion dis.
Setthe A/Dconversion control method.

Awerage processing setting Sampline processin Sampline processir Sampline processi Sampling process i
Time average/Count average/Moving avel 40 0 ]

Primary delay filter constant settine

Explanation

{1} The area is to set the ranee seftine,
(2) The ranee seiting can be configured for each channel

Trem List | Find Result Check. | [ Restore the Defaut Settines

0000:R60AD4 Module Parametar

3. Set the A/D conversion enable/disable settings of

" : f "
CH2 to CH4 to "A/D conversion disable".
o g Tem AT o ol | om
B =l = = the analoe i
g iaﬂfﬂj::”‘”;mng Input ranee seftine 0ta 10 410 20mA 410 20mA 410 20mA
3 ["fzmm e = Operation The e Yim AfDca
Gr-8) Refresh
B Refresh settings - - e . = =
A/D conversion enable/dissble settine  A/D conversion en /D conversion dis /D conversion 6 A/D conversion cie

fuerags processing setting

Sampling procegl Sampline processir Sampling processir Sampling processin
Time averags/ Gount averags/Moving av 0 0
Primary delay filter constant settine

Explanation

Set mhether to enable or disable the output of

Hem List | Find Result Checke | [ Restore the Default Settines

(To the next page)
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(From the previous page)

0000:R60AD4 Module Parameter

Stting Item List

@ Application setting

B H Norml mode (/D conversion process)
4. Click! :

[Fput the Setting flem o Search @
o B ‘ I Tem CHi cHe cHa
E BT -
11 |[= The theanaloe for
@ Basic settine Dt 10y +to 20mA 410 20mA +10 20mA

The two operation modes. "Normal mode” toexecute the normal A/D ca

5 enable or disab s e Gutput of

Conversion Setthe A/D conversion control method.

. Time average/Count average/Movine av [
Prifmary delay filter constant setting

setting A/D conversion en A/D conversion dis A/D conversion dis A/D canversion dis

Average processing setting Sampling processir Sampling processir Sampling processir Sampling processin

et whether to enable or disable: the cutput of the A7D conversion value:

Ttem List | Find Result Check, | [ Restore the Default Settines

0000:R60AD4 Module Parameter

Setting Rem List

Setting Item

|Input the Setting Ttem to Search | @

Target

Module Label
Refresh Data Reaizter (RD)

2
{5 Basic setting
-y Application setting

i) Interrupt setting
-y Refresh settings

- =] Transfer to the GPU.

. Latest error code
I abact 2

,
MELSOFT GX Works3 [

Change refresh destination.
The edited data will be deleted if this cperation is executed.
Are you sure you want to continue?

6. Click! L ves | No

(To the next page)
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4. Click "Refresh settings" in "Setting ltem List".

5. Set"Device" for "Target".

6. The confirmation dialog box appears. Click the
[Yes] button.



(From the previous page)

7. Setthe digital output value of CH1 to "D110".

:R60AD4 Module Parameter

‘Iﬂput the Setting Item to Search

\

Target

Device |

F B2

Ttem | CHI |

- Basic set

Input signal error detection flag

B Applicatio
-y Internpt

7. Set!

Digital output valus ot l

) Fefresh =

..... Maximum value

%

8. click [Project] — [Intelligent Function Module] —

Edit Find/Replace Conwert View Online Debug Diagnostice

i| Project
F [l New. Ctrl+N
;| B> Open... Ctrl+0
h Close
_hB Save Ctrl+S
Save As...
Delete...
Project Verify...

Project Revision

Change Module Type...

Data Operation(E)

Intelligent Function Module(F)
Open Other Format File

Library Operation

[Module Parameter List] from the menu.

E 25 [T v | R ER | 2

2% i

FLE YTH YLH | 4R HF YR YaH
23F5 Z3F6 ZaF7 zafs

Tk
sF& aF? aFs aF5s a5

E= ProgPou [PRG] [Local Label ..

8. Click!

Module Parameter List...

9. The "Module Parameter List" dialog box appears.

Module Parameter List g
O —— Check that the initial setting and auto refresh
[Auto Refresh SettinetCount] B . .
S B . | Waitlh R i i R | S o Tt Fureics e | s G e Iy setting of the R60AD4 have been configured as
oooo RE0ADY /1 : Setting Exist(5) Ho Settine Setting Exist(1] L
o010 REIDAY V| Setting Exist(f) Setting Exist(4) Setting Exist(5) 0 shown On the |eft
10. Click the [Close] button to close the dialog box.
Ihitial Setting Total Counts  Auto Refresh Setting Total Counts
1 (Max:4086) (M 2048)
Explanation
Check the setting status of the module, and switch
valid/invalid (%) of module parameter if necessary.
{* Checked items will be created as module parameter)
10. Click!
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565 Exercise with the demonstration machine

Sequence program

This sequence program performs the sampling processing on an analog voltage input from CH1 of the R60AD4, and converts
it into a digital value.

Project name EX7
Program name R60AD4
A/D Module READY
/ A/D conversion completed flag
®102 HO HOE
(o) —] —— ] S D110 0 ] MOV D110 D1 Display CH1
| Digital conversion
- value with the
(8)| EMD Finitial indication

device D1.

X0: Module READY signal
XOE: A/D conversion completed flag

This signal turns on to indicate the preparation for the A/D conversion is
completed (Module READY) after the power-on or after the reset operation of the
CPU module, and the A/D conversion processing will be performed.

Save the created and set program.

Operating the demonstration machine
Set the CPU module in the STOP state, and click =% .

Select write target files and parameters and the destination, and click the [Execute] button. Then, set the CPU module in the
RUN state, and check that the following operations are performed.

1. Tumon X102, and change the input voltage of the A/D converter module with the volume on the demonstration machine.
The analog value input to the channel 1 (CH1) of the R60AD4 is stored in a buffer memory area (digital value). Then, the
value is read to the RCPU (data register D110) with the auto refresh setting.

2. The initial indication device (D1) displays the digital conversion value.
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5.7 R60DAA4 Digital-analog Converter Module

5.7.1 Part names

This section describes part names of the R60DA4.

For details, refer to the user's manual of the module.

@)
®)

No. Name Description

(1) RUN LED Indicates the operating status of the module.

On: Normal operation

Flashing: In offset/gain setting mode

Off: 5V power supply interrupted or watchdog timer error occurred

(2) ERR LED Indicates the error status of the module.” !
On: Error occurred
Off: Normal operation

3) ALM LED Indicates the alarm status of the module.” !
On: Alert output occurred
Off: Normal operation

4) Terminal block 18-point screw terminal block for connecting input signal wires of external devices and others
(5) Terminal block cover Covers for preventing electric shock while the power is on
(6) Production information Shows the product information (16 digits) of the module.

marking

*1  For details, refer to the following.
LTIMELSEC iQ-R Digital-Analog Converter Module User's Manual (Application)
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5.7.2 D/A conversion characteristics

D/A conversion characteristics at the voltage output
(When the output range is set to -10 to 10V)

10V,

)

/—
—//

5.0003125V
312.5pV

Analog output voltage
o

H

16002 - - - --

5.0000000V

-10V
-32000 0 32000

Digital input value

—
Analog output voltage

16000 - - -

16001 - - -
16003 -~ -~~~
16004 -~~~ - -

— Digital input

Figure 5.8 D/A conversion characteristics (voltage output)

A D/A converter module converts a digital value output from the RCPU into an analog value, and externally outputs it. The D/
A converter module outputs an analog value of -10V when a digital value of -32000 is input and an analog value of 10V when

a digital value of 32000 is input. Thus, a digital value of 1 corresponds to an analog value of 312.5uV. If a digital value is a
numerical figure after a decimal point, the value cannot be converted.

D/A conversion characteristics at the current output
(When the output range is set to 0 to 20mA)

20mA

%

A

10.000625mAg———

Analog output current
o

—
Analog output current

16003 - -

625nA |

10.000000mAY———! |

-20mA 8 & 8
-32000 0 32000 S g 8

Digital input value
— Input

Figure 5.9 D/A conversion characteristics (current output)

At the current output, the D/A converter module converts a digital value of 0 into OmA and a digital value of 32000 into 20mA.

A digital value of 1 corresponds to an analog value of 625nA. If a digital value is a numerical figure after a decimal point, the
value cannot be converted.

Point >

A voltage or current value (maximum resolution) corresponding to a digital value of 1 in D/A conversion differs
depending on the input range setting.
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5.7.3

List of I/O signals and buffer memory assignment

List of I/O signals

The following table lists the 1/O signals of the D/A converter module.

The I/O numbers (X/Y) described in this section are for the case when the start I/O number of the D/A converter module is set

to 0.
Point;9
Do not use the "Use prohibited" signals shown below because the system uses them. If users use (turn on)
the signals, the functions of the D/A converter module cannot be guaranteed.
Hinput signal
Device No. Signal name
X0 Module READY
X1 to X6 Use prohibited
X7 External power supply READY flag
X8 Use prohibited
X9 Operating condition setting completed flag
XA Offset/gain setting mode status flag
XB Channel change completed flag
XC Set value change completed flag
XD Disconnection detection signal
XE Alert output signal
XF Error flag
EOutput signal
Device No. Signal name
YO Use prohibited
Y1 CH1 Output enable/disable flag
Y2 CH2 Output enable/disable flag
Y3 CH3 Output enable/disable flag
Y4 CH4 Output enable/disable flag
Y51 CH5 Output enable/disable flag
v6™! CH6 Output enable/disable flag
74 CH7 Output enable/disable flag
vg™! CH8 Output enable/disable flag
Y9 Operating condition setting request
YA User range write request
YB Channel change request
YC Value change request
YD Use prohibited
YE Alert output clear request
YF Error clear request

*1  For the R60DA4, using Y5 to Y8 is prohibited.
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Buffer memory assignment

The module has two operation modes. In R mode, the module operates with the buffer memory map that has been newly
provided for the MELSEC iQ-R series. In Q compatible mode, the module operates with the buffer memory map converted to
the equivalent one for the MELSEC-Q series.

The following list of buffer memory addresses is for the R mode.

For details, refer to the following.

[TIMELSEC iQ-R Digital-Analog Converter Module User's Manual (Application)

BUN\GO to Un\G399

Address Address Name Default Data type Auto refresh | Enabled by
(decimal) (hexadecimal) Y9
0 OH Latest error code 0 Monitor O —
1 1H Latest address of error history 0 Monitor O —
2 2H Latest alarm code 0 Monitor O —
3 3H Latest address of alarm history 0 Monitor O —
4t019 4H to 13H Interrupt factor detection flag [n]*2 0 Monitor @] —
20 to 35 14H to 23H System area — — — —
36 24H Alert output upper limit flag 0000H Monitor O —
37 25H Alert output lower limit flag 0000H Monitor O —
38 26H Disconnection detection flag 0000H Monitor O —
39 to 59 27H to 3BH System area — — — —
60 3CH Output mode 0000H Monitor X O
61to 123 3DH to 7BH System area — — — —
124 to 139 7CH to 8BH Interrupt factor mask [n]*2 0 Control X —
140 to 155 8CH to 9BH System area — — — —
156 to 171 9CH to ABH Interrupt factor reset request [n]'2 0 Control X —
172 to 187 ACH to BBH System area — — — —
188 BCH Step action wave output request 0 Control X —
189 to 199 BDH to C7H System area — — — —
200 to 215 C8H to D7H Interrupt factor generation setting [n]*2 0 Setting X O
216 to 231 D8H to E7H System area — — — —
232 to 247 E8H to F7H Condition target setting [n]*2 0 Setting X O
248 to 263 F8H to 107H System area — — — —
264 to 279 108H to 117H Condition target channel setting [n]*2 0 Setting X O
280 to 295 118H to 127H System area — — — —
296, 297 128H, 129H Mode switching setting 0 Setting X O
298 to 399 130H to 18FH System area — — — —

*1 Item enabled by turning on and off 'Operating condition setting request' (Y9)
*2 [n]in the table indicates an interrupt setting number (n = 1 to 16).

5 PROGRAMMING FOR INTELLIGENT FUNCTION MODULES
5-26 5.7 R60DA4 Digital-analog Converter Module



EUNn\G400 to Un\G3599

Address Name Default | Data Auto Enabled
Decimal (hexadecimal) type | refresh | by Y9
CH1 CH2 CH3 CH4 CH5 CHé6 CH7 CH8

400 600 800 1000 1200 1400 1600 1800 CHO Setting value check | 0 Monitor | O —

(190H) | (258H) | (320H) | (3E8H) | (4BOH) | (578H) | (640H) | (708H) | code

401 601 801 1001 1201 1401 1601 1801 CHO Wave output status | 0 Monitor | O —

(191H) | (259H) | (321H) | (3E9H) | (4B1H) | (579H) | (641H) | (709H) | monitor
402 to 602 to 802 to 1002to | 1202to | 1402to | 1602to | 1802to | System area — — — —

429 629 829 1029 1229 1429 1629 1829

(192H (25AH (322H (3EAH (4B2H (57AH (642H (70AH

to to to to to to to to

1ADH) | 275H) 33DH) 405H) 4CDH) | 595H) 65DH) 725H)

430 630 830 1030 1230 1430 1630 1830 CHO Range setting 0 Monitor | X —

(1AEH) | (276H) | (33EH) | (406H) | (4CEH) | (596H) | (65EH) | (726H) | monitor

431 631 831 1031 1231 1431 1631 1831 CHO HOLD/CLEAR 0 Monitor | X —
(1AFH) | (277H) | (33FH) | (407H) | (4CFH) | (597H) | (65FH) | (727H) | function setting monitor
432 632 832 1032 | 1232 [1432 | 1632 | 1832 | CHO Wave output 0 Monitor | X —

(1BOH) | (278H) | (340H) | (408H) | (4DOH) | (598H) | (660H) | (728H) | conversion cycle monitor
L
433 633 833 1033 1233 1433 1633 1833 CHO Wave output Monitor | X —
(1B1H) | (279H) | (341H) | (409H) | (4D1H) | (599H) | (661H) | (729H) | conversion cycle monitor
(H)

434 634 834 1034 | 1234 [ 1434 | 1634 | 1834 | CHO Wave pattern 0 Monitor | x —
(1B2H) | (27AH) | (342H) | (40AH) | (4D2H) | (59AH) | (662H) | (72AH) | output count monitor

435 635 835 1035 | 1235 [1435 | 1635 | 1835 | Systemarea — — — —
(1B3H) | (27BH) | (343H) | (40BH) | (4D3H) | (59BH) | (663H) | (72BH)

436 636 836 1036 | 1236 | 1436 | 1636 | 1836 | CHO Wave output 0 Monitor | X —

(1B4H) | (27CH) | (344H) | (40CH) | (4D4H) | (59CH) | (664H) | (72CH) | current address monitor
L
437 637 837 1037 1237 1437 1637 1837 CHO Wave output Monitor | X —
(1B5H) | (27DH) | (345H) | (40DH) | (4D5H) | (59DH) | (665H) | (72DH) | current address monitor
(H)

438 638 838 1038 1238 1438 1638 1838 CHO Wave output 0 Monitor | X —
(1B6H) | (27EH) | (346H) | (40EH) | (4D6H) | (59EH) | (666H) | (72EH) | current digital value

monitor
439 639 839 1039 1239 1439 1639 1839 System area — — — —
(1B7H) | (27FH) | (347H) | (40FH) | (4D7H) | (59FH) | (667H) | (72FH)
440 640 840 1040 1240 1440 1640 1840 CHO Wave output digital | 0 Monitor | X —

(1B8H) | (280H) | (348H) | (410H) | (4D8H) | (5A0H) | (668H) | (730H) | value out-of-range
address monitor (L)

441 641 841 1041 1241 1441 1641 1841 CHO Wave output digital Monitor | X —
(1B9H) | (281H) | (349H) | (411H) | (4D9H) | (5A1H) | (669H) | (731H) | value out-of-range
address monitor (H)
442 642 842 1042 1242 1442 1642 1842 CHO Wave output 0 Monitor | X —
(1BAH) | (282H) | (34AH) | (412H) | (4DAH) | (5A2H) | (66AH) | (732H) | warning address monitor
L)

443 643 843 1043 1243 1443 1643 1843 CHO Wave output Monitor | X —
(1BBH) | (283H) | (34BH) | (413H) | (4DBH) | (5A3H) | (66BH) | (733H) | warning address monitor
(H)

444 to 644 to 844 to 1044to | 124410 | 1444to | 1644to | 1844to | System area — — — —

459 659 859 1059 1259 1459 1659 1859

(1BCH | (284H (34CH (414H (4DCH | (5A4H (66CH (734H

to to to to to to to to

1CBH) | 293H) 35BH) 423H) 4EBH) | 5B3H) 67BH) 743H)

460 660 860 1060 1260 1460 1660 1860 CHO Digital value 0 Control | O —
(1CCH) | (294H) | (35CH) | (424H) | (4ECH) | (5B4H) | (67CH) | (744H)

461 661 861 1061 1261 1461 1661 1861 System area — — — —
(1CDH) | (295H) | (35DH) | (425H) | (4EDH) | (5B5H) | (67DH) | (745H)

462 662 862 1062 1262 1462 1662 1862 CHO Wave output start/ 0 Control X —

(1CEH) | (296H) | (35EH) | (426H) | (4EEH) | (5B6H) | (67EH) | (746H) | stop request
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Address Name Default | Data Auto Enabled
Decimal (hexadecimal) type refresh | by Y9!
CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8

463 to 663 to 863 to 1063to | 1263to | 1463to | 1663 to | 1863 to | System area — — — —
479 679 879 1079 1279 1479 1679 1879

(1CFH | (297H (35FH (427H (4EFH | (5B7H (67FH (747H

to to to to to to to to

1DFH) | 2A7H) | 36FH) | 437H) 4FFH) | 5C7H) | 68FH) | 757H)

480 680 880 1080 1280 1480 1680 1880 CHO Input value shift 0 Control | X —
(1EOH) | (2A8H) | (370H) | (438H) | (500H) | (5C8H) | (690H) | (758H) | amount

481 681 881 1081 1281 1481 1681 1881 System area — — — —
(1E1H) | (2A9H) | (371H) | (439H) | (501H) | (5C9H) | (691H) | (759H)

482 682 882 1082 1282 1482 1682 1882 CHO Wave output step 0 Control X —
(1E2H) | (2AAH) | (372H) | (43AH) | (502H) | (5CAH) | (692H) | (75AH) | action movement amount

483 to 683 to 883 to 1083to | 1283to | 1483to | 1683to | 1883 to | System area — — — —
499 699 899 1099 1299 1499 1699 1899

(1E3H (2ABH | (373H (43BH | (503H (5CBH | (693H (75BH

to to to to to to to to

1F3H) | 2BBH) | 383H) 44BH) | 513H) 5DBH) | 6A3H) | 76BH)

500 700 900 1100 1300 1500 1700 1900 CHO D/A conversion 1 Setting X O
(1F4H) | (2BCH) | (384H) | (44CH) | (514H) | (5DCH) | (6A4H) | (76CH) | enable/disable setting

501 701 901 1101 1301 1501 1701 1901 System area — — — —
(1F5H) | (2BDH) | (385H) | (44DH) | (515H) | (5DDH) | (6A5H) | (76DH)

502 702 902 1102 1302 1502 1702 1902 CHO Scaling enable/ 1 Setting X O
(1F6H) | (2BEH) | (386H) | (44EH) | (516H) | (5DEH) | (6A6H) | (76EH) | disable setting

503 703 903 1103 1303 1503 1703 1903 System area — — — —
(1F7H) | (2BFH) | (387H) | (44FH) | (517H) | (5DFH) | (6A7H) | (76FH)

504 704 904 1104 1304 1504 1704 1904 CHO Scaling upper limit | 0 Setting X O
(1F8H) | (2COH) | (388H) | (450H) | (518H) | (5EOH) | (6A8H) | (770H) | value

505 705 905 1105 1305 1505 1705 1905 System area — — — —
(1F9H) | (2C1H) | (389H) | (451H) | (519H) | (BE1H) | (BA9H) | (771H)

506 706 906 1106 1306 1506 1706 1906 CHO Scaling lower limit 0 Setting X O
(1FAH) | (2C2H) | (38AH) | (452H) | (51AH) | (5E2H) | (BAAH) | (772H) | value

507 707 907 1107 1307 1507 1707 1907 System area — — — —
(1FBH) | (2C3H) | (38BH) | (453H) | (51BH) | (5E3H) | (6ABH) | (773H)

508 708 908 1108 1308 1508 1708 1908 CHO Alert output setting | 1 Setting X O
(1FCH) | (2C4H) | (38CH) | (454H) | (51CH) | (5E4H) | (BACH) | (774H)

509 709 909 1109 1309 1509 1709 1909 CHO Rate control 1 Setting X O
(1FDH) | (2C5H) | (38DH) | (455H) | (51DH) | (5E5H) | (BADH) | (775H) | enable/disable setting

510 710 910 1110 1310 1510 1710 1910 CHO Alert output upper 0 Setting X O
(1FEH) | (2C6H) | (38EH) | (456H) | (51EH) | (5E6H) | (BAEH) | (776H) | limit value

511 71 911 111 1311 1511 171 1911 System area — — — —
(1FFH) | (2C7H) | (38FH) | (457H) | (51FH) | (5E7H) | (BAFH) | (777H)

512 712 912 1112 1312 1512 1712 1912 CHO Alert output lower 0 Setting X O
(200H) | (2C8H) | (390H) | (458H) | (520H) | (5E8H) | (6BOH) | (778H) | limit value

513 713 913 1113 1313 1513 1713 1913 System area — — — —
(201H) | (2C9H) | (391H) | (459H) | (521H) | (5E9H) | (6B1H) | (779H)

514 714 914 1114 1314 1514 1714 1914 CHO Increase digital limit | 64000 Setting X O
(202H) | (2CAH) | (392H) | (45AH) | (522H) | (5EAH) | (6B2H) | (77AH) | value

515 715 915 1115 1315 1515 1715 1915 System area — — — —
(203H) | (2CBH) | (393H) | (45BH) | (523H) | (5EBH) | (6B3H) | (77BH)

516 716 916 1116 1316 1516 1716 1916 CHO Decrease digital 64000 Setting X O
(204H) | (2CCH) | (394H) | (45CH) | (524H) | (5ECH) | (6B4H) | (77CH) | limit value

517 to 717 to 917 to 1117to | 1317to | 1517to | 1717to | 1917 to | System area — — — —
523 723 923 1123 1323 1523 1723 1923

(205H (2CDH | (395H (45DH | (525H (5EDH | (6B5H | (77DH

to to to to to to to to

20BH) | 2D3H) | 39BH) | 463H) 52BH) | 5F3H) | 6BBH) | 783H)

524 724 924 1124 1324 1524 1724 1924 CHO Output setting 1 Setting X —
(20CH) | (2D4H) | (39CH) | (464H) | (52CH) | (5F4H) | (6BCH) | (784H) | during wave output stop

525 725 925 1125 1325 1525 1725 1925 CHO Output value during | 0 Setting X —
(20DH) | (2D5H) | (39DH) | (465H) | (52DH) | (5F5H) | (6BDH) | (785H) | wave output stop
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Address Name Default | Data Auto Enabled
Decimal (hexadecimal) type refresh | by Y9!
CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8

526 726 926 1126 1326 1526 1726 1926 CHO Wave pattern start 10000 Setting X —
(20EH) | (2D6H) | (39EH) | (466H) | (52EH) | (5F6H) | (6BEH) | (786H) | address setting (L)

527 727 927 1127 1327 1527 1727 1927 CHO Wave pattern start Setting X —
(20FH) | (2D7H) | (39FH) | (467H) | (52FH) | (5F7H) | (6BFH) | (787H) | address setting (H)

528 728 928 1128 1328 1528 1728 1928 CHO Wave pattern data 0 Setting X —
(210H) | (2D8H) | (3AOH) | (468H) | (530H) | (5F8H) | (6COH) | (788H) | points setting (L)

529 729 929 1129 1329 1529 1729 1929 CHO Wave pattern data Setting X —
(211H) | (2D9H) | (3A1H) | (469H) | (531H) | (BF9H) | (6C1H) | (789H) | points setting (H)

530 730 930 1130 1330 1530 1730 1930 CHO Wave pattern 1 Setting X —
(212H) | (2DAH) | (3A2H) | (46AH) | (532H) | (5FAH) | (6C2H) | (78AH) | output repetition setting

531 731 931 1131 1331 1531 1731 1931 CHO Constant for wave 1 Setting X —
(213H) | (2DBH) | (3A3H) | (46BH) | (533H) | (5FBH) | (6C3H) | (78BH) | output conversion cycle

532 to 732 to 932 to 1132to | 1332to | 1532to | 1732to | 1932to | System area — — — —
597 797 997 1197 1397 1597 1797 1997

(214H | (2DCH | (3A4H | (46CH | (534H | (SFCH | (6C4H | (78CH

to to to to to to to to

255H) | 31DH) | 3E5H) | 4ADH) | 575H) | 63DH) | 705H) | 7CDH)

598 798 998 1198 1398 1598 1798 1998 CHO Range setting 0 Setting X O
(256H) | (31EH) | (3E6H) | (4AEH) | (576H) | (B3EH) | (706H) | (7CEH)

599 799 999 1199 1399 1599 1799 1999 System area — — — —
(257H) | (31FH) | (3E7H) | (4AFH) | (577H) | (63FH) | (707H) | (7CFH)

2000 to 3599
(7DOH to EOFH)

System area

*1 Item enabled by turning on and off 'Operating condition setting request' (Y9)
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5.7.4 Setting intelligent function module data

Operating procedure

[l — 1. Double-click the R60DA4 module on the "Module
=
[ etz morfa o RN Coniguralion” window:

1. Double-click!

SR T 2. The "R60DA4 Module Parameter” dialog box
appears. Set the output range of CH1 to "0 to 5V".

Basic setting
Application setting L
Internupt setting

B Rerech settigs Operation mode setting Narmal mode (D/A conversion precess)
Output mode settine Normal output mode

HOLD or GL output HOL|
Anolog output HOLD/GLEAR settine  OLEAR CLEAR CLEAR OLEAR

DA i a =

D/A conversion enable/disebls setting D/ A conversion dis D/A conversion dis /A conversion dis DA conversion disable

gion ang

Tem List | Find Resalt] [ Check. | [ Restore the Default Settines

S 3. Set the D/A conversion enable/disable setting of
r : CH1 to "D/A conversion enable”.

Tem GH1 CH2 GHS GHE
P This tobeused
Output range setting 040 5 410 20mA 40 20m# 410 20mAs
) Operati modes. 3
Operation mode seting Normal mode: (D/A conversion pracess)
Qutput mode setting Nermal output mode
) Output HOLD or GL in IOLD/CLEAR settine.

51 DA conversion coable/dsabie farction [This function sets whether to enable or disable the D A conversion for each chi
D/ conversion ensble/disable setting /A conversion en: DA conversion dis ) A conversion dis D/A conversion dissble

7

3. Set!

This function sets whether to enable or disable

Ttem List | Find Result Check. | [ Restore the Default Settines |

(To the next page)
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(From the previous page)

T B 4. Click "Refresh settings" in "Setting ltem List".

This tobe used

0o BY 4o 20mA 4to 20mA 410 20mA
modes. ” "

Normal mode: (D# corversion process)

Normal output mode

HOLD or GLEARcan be set in the anallog output HOLD/GLEAR setting

CLEAR CLEAR CLEAR CLEAR

This toenable or di: ‘each chi

DA conversion enable/disable setting  [/A conversion en: D./A corversion dis D/ conversion dis D/A conversion disable

Ttem List | Find Result Check. | [ Restore the Default Settines |

5. Set"Device" for "Target".
0010:R60DA4 Module Parameter

Setting tem List

|Input the Setting Ttem to Search

Module Label
Data Register (RD)
F B2

1 Basic setting
a Application setting
-4y Interrupt setting
Gy Refresh settines

Digital value
Transfer to the CPLL
. Latest error code

5. Set!

r 6. The confirmation dialog box appears. Click the
e it [Yes] button.

Change refresh destination.
The edited data will be deleted if this cperation is executed.
Are you sure you want to continue?

6. Click! L ves | No

(To the next page)
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(From the previous page)

0010:R60DA4 Module Parameter

Kumber of transfers to intelligent
Number of transfers to GPUI

Tem

51 Refreshat the set timine.

DigitaF valese:

I
DK l "

~ Latest arror code

~ Latest alarm code

- Tntemupt factor det
- Tntermupt factor det
~ Tntermupt fastor det

- n

Latest address of error histor

© Latest address of alarm history
~ Tntermupt factor dtection flae 1

7. Set! i

(1) The dieital value {16-bit siened binary data) for the D/A conversion is set for e:

i

ach channel from the CPU module. A

Ttem List | Find Result| Check. | [ Restore the Default Settines |

| Project | Edit Find/Replace Convert View Online Debug Diagnostic:
| D hew.. cuteN g 0 (7 s e | E B ]| 9 =
A Open... Ctrl+0
e sl |57 D
i LIz e e ol e s il ol Y WY
g r-I SFE aF7 aFS | zaFS =aFb zaF? =aFS | aFS cafs
N Save Ctrl+S
=)

Save As...

Delete...

Project Verify...

ick!

Project Revision , 8. Click!

Change Module Type...

Data Operation(E) 3

Intelligent Function Module(F)
Open Other Format File

Library Operation

Module Parameter List...

I

Module Parameter List
Module Farameter Setting Status
[#uto Refresh Setting{Count]
Start L0 No. | Modkle Name Initial Setting (Oounth | e 4o Intelleent Function Modile | Transfer t GFU
1000 RE0ADS i Settne Exist(8) No Setting Setting Exist(T)
010 REODAS V| Setting Exist(6) Satting Exist(1} Ko Setting
nitial Setting Total Courts  Auto Refresh Setting Total Counts
1 (March008) 2 (Mese2048)
Explanation
Check the setting status of the module, and switch
walid/invalid () of medule parameter if necassary
(% Ghecked items will bs created as module parameter)
——
10. Click!
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7. Setthe digital value of CH1 to "D130".

8. click [Project] — [Intelligent Function Module] —

[Module Parameter List] from the menu.

9. The "Module Parameter List" dialog box appears.

Check that the initial setting and auto refresh
setting of the R60DA4 have been configured as
shown on the left.

10. Click the [Close] button to close the dialog box.



5.7.5 Exercise with the demonstration machine

Sequence program

This sequence program converts an output voltage into an analog signal.

Project name

EX7

Program name

R60DA4

H103 W11
io— | 'S
w10 w104
2— | | | [ MOYF k32000 D130
W105
[ COWE K15000 D130
W06
b——{ MOWP Ko D130
(13) [EMD 1

X10: Module READY signal
This signal turns on to indicate the preparation for the D/A conversion is

completed after the power-on or after the reset operation of the CPU module,

and the D/A conversion processing will be performed.
Y11: CH1 Output enable/disable flag

Set whether to output D/A conversion values or offset values for each channel.

On: D/A conversion value, off: Offset value

Operating the demonstration machine

Set the CPU module in the STOP state, and click =% .

Select write target files and parameters and the destination, and click the [Execute] button. Then, set the CPU module in the

RUN state, and check that the following operations are performed.

1. Tumon X103, and enable outputting of a D/A conversion value from CH1.
2. Voltages corresponding to X104 to X106 are output.
3. The D/A OUTPUT voltmeter on the screen 2 displays the output voltage of the R60DA4.
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6 MULTIPLE CPU SYSTEM

Point;9

* This section describes features of a multiple CPU system.
* This section describes how to start a multiple CPU system.
« This section describes how to perform data communications among CPU modules.

6.1 Overview

In a multiple CPU system, more than one CPU module is mounted on the main base unit and each CPU module controls 1/0

modules and intelligent function modules separately.

Programmable controller CPUs

6.2 Features

Multiple controllers

(1) Configuration suitable for the system to be used
Users can build one system using not only one RCPU but also multiple CPUs of RCPUs, Motion CPUs, and C Controller
modules according to the system to be used. Creating a multiple CPU system improves the efficiency and maintainability
of the system.

(2) Controlling of modules
Each CPU module of the multiple CPU system controls I/0O modules and intelligent function modules mounted on a base
unit by slot.
The 1/0 modules and intelligent function modules controlled by each CPU module of the multiple CPU system are set
with GX Works3.

Building a sequence control system and motion control system on a single base unit

With the multiple CPU system of the RCPU and Motion CPU, the motion system that is the combination of sequence control

and motion control on one base unit can be established.
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Distribution of loads

(1) Distribution of processing
The overall system scan time can be reduced by distributing the high-load processing performed in a single RCPU over
multiple CPU modules.

(Processing speed: 1ms or less) (Processing speed: 1 to several 10ms)

Data processing (low speed) CPU module for machine control CPU module for data processing
l—Machine control (high speed)
Fo i :
i (B8 o

Machine control speed is further increased
with load distribution according to the
control cycle.

A single RCPU controls an entire system.

(2) Distribution of memory
The memory capacity used for the entire system can be increased by distributing the memory areas over multiple CPU

modules.
Used Memory capacity can be expanded
emony; by using more than one CPU
Free module.
space

Used memory

An additional CPU module can expand
the following:

* Program memory
» Device memory

Distribution of functions

Programs can be developed easily by distributing the functions, for example, having different CPU modules control production
line A and production line B.
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6.3 Differences with a Single CPU System

This section describes differences between a single CPU system and a multiple CPU system.

6.3.1 Mounting positions of modules

In a multiple CPU system, more than one CPU module (up to four CPU modules) is mounted on the main base unit and each

CPU module controls I/0 modules and intelligent function modules separately.
Loads can be distributed by processing and highly-loaded processing can be executed with multiple CPU modules.

CPU O 1 2 3 4 5 6 7
290 D (D2 |2 |90 |0 Q0 |20
Q> o o =} =} =} [O=] > [O=] =}
QT| O O ° ° ° DT| T ([DT| ©
29 & x| e | e o [= o] @ [= 9] &
o e € € E |© El E |© E| E
: S1E 258 2)°¢|2
= = > O = 8] >
o o) = €| 6
(=4 (=4
1 2 1 1 1 1 2 2 2 |+ <+ Settings of the RCPU
| T T T T to be controlled

These modules are controlled
with the sequence programs of
the RCPU1.

These modules are controlled with the sequence programs of the RCPU2.

In a multiple CPU system, each module is defined as follows.

Control CPU : RCPU that controls I/O modules and intelligent function modules

Controlled module : I/0 modules and intelligent function modules controlled by control CPUs

Non-controlled module : Modules controlled by another CPU module

CPU No. : Number assigned to each CPU module. The CPU module mounted on the CPU slotis CPU No.1,

and CPU No.2, CPU No.3, and CPU No.4 are assigned to CPU modules mounted on the slots on
the left of the CPU slot.

Control CPUs Controlled modules
N N

N N

CPU O© 1 2 3 4 5 6 7
>0| D ) ) ) o L |l Qo
Q S| A o o o > = O 3|0 3|0 S
sglo|c|e|S (38|38 |2828/28
gl | @@ g€ |TE|ITETE

o = +— C [ [
S 2132|7878~
ncf £ |5 © © ©
O C C C
2 k=) 2

CPU slot: CPU No.1
Slot 0: CPU No.2
Slot 1: CPU No.3
Slot 2: CPU No.4

Point;§
Up to four CPU modules can be mounted in the CPU slot (the slot on the right of the power supply module) to

the slot No.2 of the main base unit.
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6.3.2 /0 number assignment

In a multiple CPU system, the position (slot) of the I/O number OH differs from that in the single CPU system.
However, I/O numbers of extension base units, I/O numbers of each slot, and I/O numbers of empty slots are all assigned in
the same way as the ones of a single CPU system.

Position of the I/O number "OH"

* In a multiple CPU system, CPU modules occupy for the number of slots set in the multiple CPU settings of the system
parameter.

* I/O modules and intelligent function modules are mounted to the right of CPU modules.

* The I/O number "0OH" is assigned to the I/O module or intelligent function module mounted to the right of the CPU module.
The subsequent I/O numbers are assigned sequentially to the right.

1) RCPU: When two CPU modules are mounted
012345¢867

>
g |22
ER AN
2010
x|
50
]Q.E

| > |/O number: OH

2) RCPU: When four CPU modules are mounted
012345867

>
S =l =] =) =)
Zlola|a|o
20|00 0
x|l le|x
0 O

]Q.E

\—> 1/0 number: OH

Point;9

The mounted modules and their I/O numbers can be checked on the "System Monitor" window using the
engineering tool.
(L] GX Works3 Operating Manual)

System Moritor Main Base()

=]
PICNo.1 PLCNo.2 PLCNo.3 PLCNo.4
Main Base() Fomer | OPU | Vou | Vol | o2 | os | Vot
m Star 10 o - Ol oo oo oo | oo oo

Paris B T Parit 16 Por 16 Famt_ 16 Paint 16 Pomt

Extension Base

Voo tome | rorp O mancy NPT L
Uninstall
MEsww | - N B

Extension Base

]

Uninstall 1

]

Extension Base Podule 1
Confirstion - EPE

Uninstall .

Extension Base

; Gontrl GPU
Uninstall e
jormaten
i

Extension Base
P Address

‘Uninstall (Partl Pd)
Wodule

Synchvonous
Statue

Extension Base

Uninstall R
Error Status Legend

— e e

Uninstall o] RO Close
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6.3.3

Data communications among CPU modules and
controlled modules

Access to controlled modules

The range of accesses to controlled modules of the CPU modules is the same as that of a single CPU system. I/O refresh for
the controlled modules and reading/writing of data from/to the buffer memory areas of intelligent function modules can be
performed.

Access to non-controlled modules

Access from the CPU modules to non-controlled modules is limited to reading of data from the input device (DX) and buffer
memory of the intelligent function modules. On/off data of input (X) and output (Y) devices of non-controlled modules can be
loaded with the out-of-group 1/O fetch function.

O: Accessible, X: Not accessible

Communication method Access target Access range
When "Import" is selected | When "Not Imported” is
in the settings for out-of- selected in the settings for
group I/O fetch out-of-group /0O fetch
Communication through refresh | Input (X) Read from o X (Non-processing)
another CPU
module
Output (Y) Write to X (Non-processing)
another CPU
module
Read from o™
another CPU
module
Buffer memory of intelligent Read X (Cannot be specified with the X (Cannot be specified with the
function modules Write engineering tool.) engineering tool.)
Communication through direct Input (DX) Read from O O
access another CPU
module
Output (DY) Write to X (Non-processing) X (Non-processing)
another CPU
module
Read from X (Cannot be specified.) X (Cannot be specified.)
another CPU
module
Buffer memory of intelligent Read O O
function modules Write X (An error occurs in the CPU X (An error occurs in the CPU
module.) module.)

*1 Data cannot be loaded from CPU modules that are set as the targets of the inter-module synchronization function.

Point/@

Access ranges vary depending on the type of the CPU module in use. For details, refer to the manual of each
CPU module.
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6.4

Multiple CPU System

Data Communications Among CPU Modules in a

CPU modules in a multiple CPU system transfer data each other. Refresh communications and direct access communications

allow the CPU modules to write and read data each other. The following table describes data communication methods.

Communication method

Application

Description

Data communication with CPU buffer
memory

Use this method to transfer data at the
timing of each CPU module.

The sender CPU module writes data to its CPU buffer memory. The
receiver CPU module reads the data from the CPU buffer memory of the
sender CPU module (another CPU module).

Data communication with fixed scan
communication areas

Use this method to transfer data by
adjusting the timing of CPU modules.

The sender CPU module writes data to its fixed scan communication
area (send area). The receiver CPU module reads the data from the

module.

fixed scan communication area (receive area) of the sender CPU

6.4.1

Memory to be used

CPU buffer memory is used for data communications among CPU modules.

Memory configuration of CPU buffer memory

The following figure shows the configuration of CPU buffer memory.

CPU buffer memory

Refresh area

CPU No.1 send area

| Refresh area

CPU No.2 send area

| Refresh area

CPU No.3 send area

| Refresh area

CPU No.4 send area

Fixed scan communication area

| Refresh area

Memory

Communication method

Description

Area size

CPU buffer memory
access

Communication through direct

This area is used to read/write data
from/to areas of the host CPU
module or another CPU module.

Refresh area

Communication through refresh

Data communication is performed
through refresh at END processing.

512K words (fixed)

Fixed scan

communication area access

Communication through direct

The host CPU module reads/write
data from/to its fixed scan
communication area, and the data
is transferred between the area
and fixed scan communication
area of another CPU module at
fixed scan communication cycles.

Refresh area in fixed
scan communication
area

Communication through refresh

Data is refreshed at a fixed scan
communication cycle.

Size of the areas can be changed within the range of 0 to
24K words in the entire system. Size of send area of one
CPU module can be set within the range of 0 to 12K
words.
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6.4.2 Communication through refresh

The device data for each CPU module is written/read only by the parameter settings. Using refresh areas enables data
communications among all or some of the CPU modules in a multiple CPU system, and each CPU module can use devices of
other CPU modules.

Types of refresh operations

The following table lists the types of refresh operations.

Refresh timing Application Memory to be used

At the END processing For data communications of devices in synchronization with scan CPU buffer memory

At execution of a multiple CPU For data communications of devices at the cycle specified in the fixed scan | Fixed scan communication area
synchronous interrupt program communication cycle setting

(145)1"2

*1 Data communications are executed at the cycle specified in the fixed scan communication cycle setting.
*2 A refresh operation fails if no multiple CPU synchronous interrupt program (145) exists in the program.

The following figure shows the timing of each refresh operation.

[Z2 : Refresh using the CPU buffer memory (set)
[ : Refresh using the CPU buffer memory (read)
O : Refresh using the fixed scan communication areas (read)
@ : Refresh using the fixed scan communication areas (set)
Time N
»
1scan 1 scan
Sequence scan >
END END
Program ﬁ |_:' )é ’
A A
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
Multiple CPU - U ' . _
communication cycle 0.888ms ——p'¢—— 0.888ms ——p 4¢—— 0.888ms ——p-4¢—— 0.888ms
Cycle specified in the multiple CPU communication cycle setting
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(1) Refresh using the CPU buffer memory
At END processing of the host CPU module, device data of the CPU module is written to the refresh area in the CPU

buffer memory of the module. The data written to the refresh area is transferred to devices of another CPU module with

the END processing of another CPU module.

When CPU No.1 refreshes 32 points (BO to B1F) and CPU No.2 refreshes 32 points (B20 to B3F):

(2)

[Ex]

6-8

CPU No.1 CPU No.2

CPU buffer memory CPU buffer memory

Reading data at
Refresh area END processing of Refresh area <
CPU No.2
Writing data at END Writin
: g data at END
processing of CPU No.1 processing of CPU No.2
Device Device
B0 to B1F (for CPU No.1) / Reading data at BO to B1F (for CPU No.1)
B20 to B3F (for CPU No.2) END processing B20 to B3F (for CPU No.2) [—
of CPU No.1

Refresh using the fixed scan communication areas
Device data of the host CPU module is written to the refresh area in the fixed scan communication area of the CPU

module at the cycle specified in the fixed scan communication cycle setting. The data written to the refresh area is sent
to the refresh area in the fixed scan communication area of another CPU module, and this CPU module reads the

transferred data into device areas.

When CPU No.1 refreshes 32 points (BO to B1F) and CPU No.2 refreshes 32 points (B20 to B3F):

CPU No.1 CPU No.2

CPU buffer memory

CPU buffer memory
Data is sent to the CPU No.1 fixed scan

CPU No.1 fixed scan 1 fix
communication area CPU No.2. N communication area
»
» Refresh area . Refresh area ——
CPU No.2 fixed scan Data is sent to the CPU No.2 fixed scan
communication area CPU No.1. communication area

<
<
Refresh area 4

{ Refresh area

ZWriting data to the refresh area Writing data to the refresh area

Reading data from the refresh area Reading data from the refresh area\A
Device

BO to B1F (for CPU No.1) |

“ Device
L——BO0 to B1F (for CPU No.1)

B20 to B3F (for CPU No.2)

»B20 to B3F (for CPU No.2)
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Refresh operations are executed when the CPU module is in the RUN or STOP (PAUSE) state.

(1) Operation at execution of the multiple CPU synchronous interrupt program (145)
When refresh operations are set to be performed at execution of the multiple CPU synchronous interrupt program (145),
refresh operations to be taken when the CPU module is in the RUN state varies due to one of the following conditions.
» A program (145 to IRET) containing the multiple CPU synchronous interrupt program (145) exists.
« An event execution type program exists.
The following tables list refresh operations.
O: Refreshed, X: Not refreshed

Other than event execution No interrupt pointer 145 O X X

type 145 interrupt pointer O O O

Event execution type (with 145 interrupt) @] @] X (The operation will stop after the
execution type is changed™".)

*1  The PSCAN/PSTOP instruction changes the execution type in the subsequent scan, and the POFF instruction changes the type in the
scan after the subsequent two scans.

O: Refreshed, X: Not refreshed

Other than No interrupt pointer | X O X O O on X
event 145

execution type 145 interrupt pointer | O O X 0" O o" o™
Event execution type (with 145 O — — 0" O o’ o™
interrupt)

*2 This change does not affect refresh operations.
*3 The CPU module operates with the parameters before the change.
*4 The CPU module operates with the parameters after the change.
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Data that can be set

The following describes data that can be refreshed.

(1) Maximum number of settings
Up to 32 settings can be set in each CPU module with each refresh.

(2) Number of data points
The number of data points can be set within the number of points assigned to the fixed scan communication area (within
send range of the area) in increments of two points. Duplications of devices among multiple setting numbers are not
allowed.

(3) Data that can be specified
Devices other than local devices can be specified. However, when "Use File Register of Each Program" is enabled, file
registers cannot be specified. Otherwise, refresh operations are not performed with file registers of each program
depending on the operating status of a CPU module.

Type Device
Bit device™’ X, Y,M,L,B
Word device D, W, R, ZR, RD

*1 Specify bit devices only in increments of 16 points (one word).
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6.4.3 Communication through direct access

This method uses programs for data communications with other CPU modules. The following table lists data communications
using the direct access method.

Communication method Description Instruction to be used
Data communications using CPU buffer | Data is transferred among CPU modules using *« FROM/TO instructions
memory desired areas on the CPU buffer memory. « DFROM/DTO instructions
« Instruction using the CPU buffer memory access device
(USEn\GO)
Data communications using fixed scan Data is transferred among CPU modules using Instruction using the CPU buffer memory access device
communication areas fixed scan communication areas. (U3EN\HGO)
Data communications using dedicated Data is transferred among CPU modules and/or DDWR/DDRD instructions and others
instructions control directions are sent to other CPU modules
using dedicated instructions.

Specification method using CPU buffer memory access device

To access CPU buffer memory, specify "U3SEn\Gn". To access fixed scan communication areas, specify "USEn\HGn".

Host CPU —
CPU No.1 CPU No.2 The host cpu CT U No-3
acquires the
information of
other CPU
modules.
USEO\GO|  cpU buffer (UET)G U3E2\GO|  cpu buffer
memory memory
U3E0\G8000 | CPU buffer U3E2\G8000
memory
U3EO\HGO CPU No.1
____________ O receive CPU No.1
8 | cPUNo.1 X s 8 | Mreceive
o | send area| U3EO0\HG1024 1) «©
o c area
IS 0 B B Y r-1.oM
Ela— | —— o
= (USET)HGO | |= 2
2| CPUNO2 lg--mmmoo - -{2|CcPUNo.2 2 |cPUNo.2
g receive g send area £ receive
° area g i e -1 §> area
© F--------1 oF—4 | |§ Fz=======1
3 USE2HGO | | c | CPU NO.3 e --momomeo ] 18
g CPU N0.3 8 reacreege 8 CPU No.3
x| receive x
| ea | U3E2HG1024 | |8 i
lg--—-——————] I_--. I N S — i —

(1) Obtaining information stored in CPU buffer memory
Access the CPU buffer memory.

(2) Obtaining information stored in the fixed scan communication area of another CPU module
Access the fixed scan communication area of the host CPU module. Obtain data sent to the area of the CPU module at
a fixed scan communication cycle.
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Data communications using CPU buffer memory and fixed scan communication areas

The following describes the data communications using CPU buffer memory and fixed scan communication areas.

(1) Areas used for data communications
The following areas can be used for data communications.

Area Description

CPU buffer memory All areas (excluding refresh area) in the CPU buffer memory can be used. The start address of usable areas in each CPU
module varies depending on the refresh settings. The end address of the areas is fixed by the model of the CPU module
used.

Fixed scan communication area | All areas (excluding refresh area) in the fixed scan communication area can be used. The start address of usable areas in
each CPU module is HGO, and the end address varies depending on the refresh settings.

(2) Instructions used for data communications
Data communications with each CPU module are performed using the following read/write instructions to each area.
» Write instructions: Instructions using the CPU buffer memory access device™!, TO/DTO instructions
» Read instructions: Instructions using the CPU buffer memory access device !, FROM/DFROM instructions
*1  Specify USEn\GO when accessing the CPU buffer memory. Specify U3En\HGO when accessing the fixed scan communication area.

(3) Data communication operation
* When areas in the CPU buffer memory are used
With a read instruction, other CPU modules read data that the host CPU module have written to areas in its CPU buffer
memory with a write instruction. Unlike refresh operations, data that has been stored at execution of an instruction can
be directly read.

When the CPU No.2 uses a read instruction to read data that the CPU No.1 have written to its CPU buffer memory with write
instructions

CPU No.1 CPU No.2

CPU buffer memory CPU buffer memory

—» Data written by a write instruction

(2) Reading data by using
Refresh area a read instruction Refresh area

(1) Writing data by using a write instruction

Program Program

Execution of a write instruction Execution of a read instruction

CPU No.1 (programmable controller CPU) CPU No.2 (programmable controller CPU)
. — .
Device (1 ) " — Device
DO U3E0\G1000 (2)
\%
Program (__Send program __ Program (__Receive program
SM400 SM400

DI—[MOV DO U3E0\G1000 }—{m—[mov U3E0\G1000 D100]-{
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6.5 starting Up Multiple CPU System

This section describes the procedure for starting up a multiple CPU system.

6.5.1

Procedure for starting up a multiple CPU system

|

Determine the role of each CPU module.

|

Select modules.

l

Mount the modules.

I

Start GX Works3.

|

Set parameters such as the multiple
CPU settings and control CPU
setting.

l

Determine applications of devices
and perform device assignment.

l

Create sequence programs.

|

Power on the programmable controller.

}

Connect a personal computer to the CPU
No.1.

I

Write the parameters and programs.

}

Reset the CPU No.1.

l

Set each RUN/STOP/RESET switch of all
the RCPUs.

1)

eoc0ec o0

eeo0ec e

Determine the role (controls and functions) of each
CPU module used in a multiple CPU system.

Select modules to realize functions in the multiple CPU
system.

Mount the selected modules on a main base unit and
extension base unit(s).

Start GX Works3.

Set parameters such as the multiple CPU settings and
control CPU setting. (For how to set parameters, refer
to Section 7.5.4.)

Consecutively set the refresh range to perform auto
refresh of device data. (For how to perform auto
refresh, refer to Section 7.4.1 and 7.5.4 (2).)

Create sequence programs for CPU No.1 to No.4.

Power on the programmable controller with each
RUN/STOP/RESET switch of the RCPUs in the STOP
position.

Connect the personal computer where GX Works3
has started to the CPU No.1 with an RS-232C cable
or a USB cable.

Write the parameters and sequence programs to the
CPU No.1. For the CPU No.2 to No.4, specify a
connection destination before writing the parameters
and sequence programs to each RCPU.

Reset the CPU No.1.

Set each RUN/STOP/RESET switch of the CPU No.1
to No.4 to the RUN position.
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1)

}

Check the status of each RCPU.  [eeccee

}

Check an error and eliminate the error

Check if all the RCPUs in the multiple CPU system
are in the RUN state or have an error.

When an error has occurred, check the error on the

cause. |t system monitor of GX Works3 and eliminate the error
l : cause.
Debug each RCPU. +«++<«Debug the program of each of the CPU No.1 to No.4.

}

Actual operation
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6.5.2 System configuration of the demonstration machine

This section describes the operation overview of the multiple CPU system through a simple example.

The system has two CPU modules (CPU No.1 and No.2), and each CPU module controls a different intelligent function
module (A/D converter module or D/A converter module) and transfers data in each intelligent function module between the

CPU modules.

l

||

Controlled module
(A/D converter module)

!

Control CPU
(CPU No.1)

U

Control CPU
(CPU No.2)

U

Controlled module
(D/A converter module)

U

R60 | R60
R61P |RCPU|RCPU| AD4 | DA4
(16 points)|(16 points)
X/Y00|X/Y10
to to
X/YOF | X/Y1F
ﬁ Channel 1
Device for auto refresh \
CPU No.1: D110 to D111
CPU No.2: D112 to D113 GOT2000
| A

Voltmeter for
output voltage

Initial indication device

@ DO

=
_J
ZJ
_J
-
U
—
_J
—
2

|

I

]

I

1

|

I

|

I

:

Channel 1 Q—T |
1

v Input value |
| ﬁ |
1 1
1 I
1 1
1 |
! Voltmeter for Volume for !
! input voltage inputs !
1 ]
1 I
| @ :
1 I
| :
1 1
. B .
L |
I |
L e e e e e e e e = J
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6.5.3 Creating a program for the CPU No.1

Create the following program for checking the operations of the multiple CPU system.

Generally, in the multiple CPU system with auto refresh settings, when multiple data communications are performed among
CPU modules, old data may be mixed with new data.

Interlocks are required as a measure against this problem.

For this demonstration, no interlock is required since communication data is 1 word. Thus, create a simple program as shown

below.

Sequence program for the CPU No.1

This sequence program performs the sampling processing on an analog voltage input from CH1 of the R60AD4, and converts

it into a digital value.
The converted digital value is stored in the device for auto refresh (D110).

Project name EX8

Program name MULTH

0 XOE Transfer CH1 Digital
[94\—1 ' [ | [__MOV UG400 D110 | conversion value to the
device for auto refresh.

= D110 KD —[. MOV D110 Pl Display CH1 Digital
conversion value in seven
segments.
(11) [enp 1—{5¢9

X0: Module READY
XOE: A/D conversion completed flag
U0\G400 (Un\G400): CH1 Digital output value
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6.5.4 Creating the module configuration

Arrange program elements (objects) in the "Module Configuration" window so that the configuration will be the same as that of

the actual system.
The configuration that can be created in the "Module Configuration" window of GX Works3 is the one to be managed with the

CPU module of the project.

Arranging objects
In a multiple CPU system, set the CPU module that controls a mounted module as a control CPU.

Operating procedure

. . 1. Double-click "Module Configuration" in the
Navigation ?ox "Project" view.

HE. | B When the dialog box about parameter information

appears, click the [OK] button.

lEl Module Configuration 1. Double-click!

B = Program
& FB/FUN

B (5 Label

= @ Device

g Er, Parameter

2. The "Module Configuration" window appears.

& Module Configuration X
| e e Select "R35B" from "Main Base" in the "Element
ERIET
% Doy e : Selection" window, and drag and drop it to the

"Module Configuration" window.

[ R35B

5 Slots (Type requiring power

I R3128 12 Slots (Type requiring powe|
Extension Base I
| RQ Extension Base
I

PLC CPU
Process CPU
Safety CPU

|
2. Drag and drop!]

3. "R35B"is added on the "Module Configuration”

window.

GPU D 1

POW L.
l I|

Vv

(To the next page)
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(From the previous page)

Vv

P e P — o 4. Select "R61P" from "Power Supply" in the
j N "Element Selection” window, and drag and drop it

e (o - to the power supply slot of the R35B on the
e "Module Configuration" window.

LN While the power supply module is being dragged
: R and dropped, the slot where the power supply

€y Eaension module can be arranged is highlighted.

4. Drag and drop!

: 5. Add the RO8CPU that has already been arranged
Ml Module Configuration * x _ in the module configuration to the CPU slot of the
R35B.

When the RO8CPU has not been arranged in the

module configuration, add the RO8CPU from the
"Element Selection" window in the same way as

PO CRU D 1 2 3
|

5. Drag and drop!

for the power supply module.

%

(To the next page)
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(From the previous page)

. = ; — 6. Add and set the following items with the same
MibMcchileContiaaakion il _ procedure for the power supply module.

Set start XY numbers and control CPUs on the

"Input the Configuration Detailed Information”

window.

6. Added! [Parameters to be set]
Module: PLC CPU
Module Name: RO8CPU
Mounting Slot No.: 0

Module: Analog Input
Module Name: R60AD4
Mounting Slot No.: 1
Start XY: 0000

Control CPU: No.1

Module: Analog Output
Module Name: R60DA4
Mounting Slot No.: 2
Start XY: 0010

Control CPU: No.2

Save the created and set data.

Project name: EX8

v

+ 7. The dialog box shown on the left appears. Click
I35

[ MELSOFT GX Works3
— the [Yes] button.

. Unfixed parameter exists.
Jl\. Do you want to fix it?

'Yes'
(1) When delete the another PLC CPLU module,

multiple CPU refresh setting will be deleted.
(2) Interlink transmission setting will be deleted at the following
conditions.

- When delete the module which can use interlink transmission
setting

- When change start 'O No. of the module

which can use interlink transmission setting

‘Ne'
Discard changes.

7. Click! 1 v || cnca

(To the next page)
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(From the previous page)

Vv

MELSOFT GX Works3

Do you want to add the module label of the following installed
modules?

[Module Mame] Re0AD4

[Start I/O Mo.] 0000

Able to add module abels from [Module] window of
element selection.

[7] Do Not Show this Dialog Again

This setting can be changed in the Options diglog
j Yes I‘E 8. Click!

%

MELSOFT GX Works3

Do you want to add the module label of the following installad

modules?
[Module Mame] R60DA4
[Start IfO Mo.] 0010

Able to add module labels from [Module] window of
element selection.

[l Do Mot Show this Dialog Again
This setting can be changed in the Qptions diglog.

Yes 9. Click!

6-20
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the [Yes] button.

9. The dialog box shown on the left appears. Click
the [Yes] button.



6.5.5 Parameter setting of the CPU No.1

Pointp

All the RCPUs and Motion CPUs used in the multiple CPU system need to have the same parameter settings
(multiple CPU settings, PLC system settings (number of empty slots), and 1/0 assignment).

Auto refresh setting

To perform auto refresh of device data, set the number of points of data sent by each CPU module and the device where each
CPU module store the data. (When auto refresh is not performed, this setting is not required.)

Operating procedure

-mModl N 1. Double-click the ROBCPU module on the "Module

Configuration" window.

e & 2. The "RO8CPU CPU Parameter" dialog box
appears. Click "Refresh Setting between Multiple
L = CPU" in "Setting Item List".

=E -] Gomment Settine

=] Name Sattine L on o0t
E Operation Related Setting
Interrupt Settines
[-f5i] Service Processing Setting
= File Setting
@] Memory /Device Setting
|t RAS Setting
% Program Setting

. N
i) Refresh Setting between Multiple

2. Click!

Please set when set the title which is in the CPU module -
Please use when record the name etc

And if execute the setting, it will enable to display as a title when execute the CPU module find
function at netmark.

« i »

tom List [Find Resaf| [ Check. ] [ Restore the Defauh Settines

%

(To the next page)

Apply
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(From the previous page)

ROSCPU CPU Parameter

ltem
Trput the Setting Hem to Search @ = Refresh Setting (At he END)

Refresh ENp) (Detailed Setines

o

B

B
E Name Setting
E Operation Related Setting
firi| Service Processing Setting
File Setting
Memory,/Device Setting
Program Setting
SFG Setting
=] Refresh Setting between Multiple
Refresh Setting (At the END)
Refresh Setting (At 145 Exe)

Interrupt Settings
|5l RAS Setting
&L Routine Setting

[l —T—

Ttem List | Find Result

=) Refresh Setting (At M5 Exe)

Refresh Setting (At 145 Exe)  <Detailed Setting>

3. Click!

Set the executed refresh mhen sequence proeram END processine.
Please sat when you want to sendfreceive the device synchronous from sequence scan
Use the refresh area of GPU buffer memary, and execute the refresh

[ Check. Restore the Default Settines

] |

Apply

ROSCPU CPU Parameter

Tput the Sefting Ttem 10 Search @

“E

=] Name Setting

Operation Related Setting
Interrupt Settings

Service Processing Setting
= File Setting

{R)] Memory/Device Setting
& RAS Setting

Program Setting

SFG Setting
=] Refresh Setting between Multiple
: 9 Refresh Setting (At the END}

Refresh Setting (At 145 Exe)
&) Routing Setting

1 o —
Ttem List | Find Result

|| Displey Setting | [ Gheck Mem. Gonfis. |
Device

Satine Mo Faints [ Start

= No. 1(Send)
] 20110

3

4

5

fi

7

8
I — 4

D . Set!

Set the refresh device of executed PLC No. 1 when END processing.

[Setting range]
Device Type: % Y, M L B D, W, R ZR RD
[Foints Setting Range]
2 to 522240 [hord](2 Word Unith
e bit device iz set in unit of 32 points (2 word unit)
Paintz setting is required to match with all PLG N,

) |

[ Check. Restore the Default Settings

Apply
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3. Click "Detailed Setting" of "Refresh Setting (At the
END)", and click the & button.

4. Set the device for storing the data to be sent from
the CPU No.1 to another CPU module as follows.

[Parameters to be set]
Setting No.1

Points: 2

Start: D110



(From the previous page)

ROSCPU CPU Parameter

5. Set the device for storing the data that CPU No.1
receives from the CPU No.2 as follows.

[t e Seftine Tom o Search ] ] [ Display Settine | [ Check Mem. Confie. |

5 Device

T ESitm P | st = [Parameters to be set]
7] Operation Related Setting No. 1(Send)

(i ff= Interrupt Settines

= No. 2{Receive)

(- 5] Service Pracessing Setting
B File Setting e
&1-{R] Memory/Device Setting —

& RAS Setting
#5 Program Setting
[#-{(#) SFC Settine

(i3 Refresh Setting between Multiple
: 9 Refresh Setting (At the END}
: Refresh Setting (At 145 Exe)
&) Routing Setting

Setting No.1
Points: 2
Start: D112

5. Setl 6. Click the [Apply] button.

Set the refresh device of executed PLC No. 2 when END processing.

[Setting range]
Device Type: % Y, M L B D, W, R ZR RD =
[Foints Setting Range]
2 to 522240 [hord](2 Word Unith
e bit device iz set in unit of 32 points (2 word unit)
Paintz setting is required to match with all PLG N,

« . 3

Ttem List [ Find Fesult| [ Chek | Jea =
6. Click!

Apply

A 4

Pointp

The following devices can be used for auto refresh.

« Devices that can be specified as send ranges: X, Y, M, L, B, D, W, R, ZR, SM, SD, SB, and SW
» Devices that can be specified as receive ranges: X, Y, M, L, B, D, W, R, and ZR

6 MULTIPLE CPU SYSTEM
6.5 Starting Up Multiple CPU System 6 - 23



Setting intelligent function module data

Set an analog module with the same procedure described in Chapter 5. This section describes the setting of the R60AD4 that
is controlled by the CPU No.1.

Operating procedure

B e carraven - <

1. Double-click the R60AD4 module on the "Module
Configuration" window.

1. Double-click!

2. The "0000: R60AD4 Module Parameter” dialog
box appears. Set items of CH1 as follows.

0000:RG0AD4 Module Parameter el

Input the Setting Ihem to Sy

6-24

- Basic setting
G-l Application setting
il Interrupt setting
iy Refresh settings

Input range setting

[ Operation mode setting function

Operation mode setting

= A/Dconversion enable/disable setting f Set whether toj
A/D conversion enablefdisable setting  A/D conversion|

= A/Dconversion method

Average processing setting

2
Primary defay fiftor constant scitmg.

0t 10%
The two operaf
Mormal mode (/4

Set the A/D cg
Gount average

4 to 20mé 4 to 20mA
bn modes. “Mormal mode™ t
[ conversion process)

tnable or disable the output
/T conversion  A/D convers
iversion control method.
[5ampling proces: Sampling pro
ul 0

4

(1) Set the time av
for each channe| w
(2] The initial valud
(3) when the channg

pecification

bving average, and primary delay filter constant

& time average to dme or longer time

For setting shorter than 3ms, the digital output value becames ™ (I

4 to 62500 ms

Item List |Find Result

l

Gheck ] [

Restore the Default Settines

(To the next page)
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o g Trem cii N om | oM [Parameters to be set]
- Range ing function The input raneflof the analog input canbe s

Input range setting: 0 to 10V
Average processing setting: Count average
Count average: 40
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0000:RG0AD4 Module Parameter el

Input the Setting Ihem to Sy @

. Tiam GHT | GoHe CH3
U Bz — . - -

. | Range function The input range of the analog input can be s

) Eas:_: = ‘ Input range ssiting Nt 10V 110 20mé 410 20méA
T Applicaton sstting o on The two operation modes, “Normal mode” t

l ) Felresh settings 3 Click! Normal mode (AT conversion process)

= - * [isable setting f Set whether to enable or disable the output
ble sstting  A/D conversion A/D conversion A/D convers

= A/Dconversion method Set the A/D conversion control method.
----- Pverage processing setting Gount average  Sampling proces: Sampling pro
Frme average/Canrt average Movisg av. 0
Primary defay fificr constanmt sciting |
‘ 1 &

(1) Set the time average, count average, moving average, and primary delay filter constant
for each channe| with averaging process specification

(2 The initial value is 0" for all

(3) wihen the channel used is 7 or 8, set the time average to 3ms or longer time

For setting shorter than 3ms, the digital output value becames “0”

4 to 62500 ms

Tom List [ Find Rasult [ Check | [ Festore the Default Settings
0000:RE0AD4 Module Parameter =
ing Ttem List tting Item
Input the Setting Iem to S @ Target Module Label v]
=] kem GHI ‘ CH2 | a
. . I Refresh at the set timing. —
=] gas:u sﬁlllng " Transfer to the intelligent functior l odul Transfer the buffer memory data lulllj
@ Aplicatian <tting Level dota @ Enable
L Interrupt setting
il Fefresh ssilies Level data 1 Frable
Level data 2
Lewel data 3
Lewel data 4
Level data 5
Level data B
Level data 7
Level data 8
Level data 9 Enabl
(o5 e | 4, Sett |-
mn v

(1) The monitoring tareet data can be written to this area by users freely when the logging
level trigeer of the logging function is uses

Use this area to generate a trigger by monitoring the device walue of the programmable
contraller GPLI

Tem List |Find Rosul Check ] [ Restare the Default Settings

3. Click "Refresh settings" in "Setting ltem List".

4. Setthe refresh settings to "Disable".
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Program setting

When multiple programs exist for a single CPU module, set an execution program in the program setting as a preventive
measure against a CPU parameter error, although this is not always necessary.

Operating procedure

B e carraven - <

ROBCPU CPU Parameter

[Nt the Setting ftem to Search @

Setting

i

= Name Setting
Operation Related Setting
Tnterrupt Settines

Service Processing Setting
: File Setting
Memory./Device Setting

Program Setting

Refresh Setting betwesn Multiply
uting Setting

« i »

Ttem List ‘F\nd Result |

= Comment Settin

Comment

2. Click!

Please set when set the title which is in the GPU module
Please use when record the name etc

And if execute the setting, it will enable to display a¢ a title when execute the GPU module find
function at network.

Check. ] [

Restore the Default Settings

]

Fpply

V

(To the next page)
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1. Double-click the ROS8CPU module on the "Module
Configuration" window.

2. The "RO8CPU CPU Parameter” dialog box

appears. Click "Program Setting" in "Setting Item
List".



(From the previous page)

RO8CPU CPU Parameter

Ttem
fireut the Setting Tem to Search | (i) -

Program Settmg 1 <Detailed Setting”
EE & FB/FUN File Setting

FE/FUN File Setting  <Detailed Setting?

B Mame Setting

E Operation Related Setting
Interrupt Settings

1| Service Processing Setting

T& File Setting

J&l] Memary/Device Setting

L RAS Setting

-5 Program Setting

: Prozram Setting
FE/FUN File Settine

SFG Setting
Refresh Setting between Multipl

Routing Setting

Please set when change the used prosram name, executed program order, execution type, refresh
group setting, devicesTile use or not setting.

fom Lt [FrARosl] [ Check ] [ Festore the Default Settines |

Bpply

ROBCPU CPU Parameter

Chanee Execution Order

[input the Setting Itsm to Search

[Pt e Seite e o Seren ] (i) I
Down

g 52 [ Dom

5 o st — T e ‘ —
Operation Related Setting Order | Proeram Name | T Detailed Setting Information Reiiceh @as i
Interrupt Settings 1 WO D Scan 0o ot St

o Eroceceine Sftine o I e A

T File Setting

]

And =t when you want to chanee refresh eroup, device/file use or not,

It is necessary to set the refresh eroup in madule parameter in each module when using refresh
Eroup settine

And zet the details when cetting execution tvpe in fixed ecan and event
i(Display the detailed setting information after detailed setting )

[Frogram Mame Setting Ransel
L F—T—
Ttem List | Find Result - [ Check. ] [

Restore the Default Settings ]

-6 Proeram Setting

Program Setting

FE/FUN File Setting

SFG Setting
2 Reresh Setting between Multipl

Raouting Setting

4 m [
Set the used program name, the order of executing program and execution type.

Apply

Save the created and set programs and parameters.

3. Click "Detailed Setting" of "Program Setting", and
click the G button.

4. Check that the type of the program "MULTI1" is

the scan execution type.

Project name EX8

Program name MULTI1
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6.5.6 Creating a program for the CPU No.2

Create a program for the CPU No.2 in the same way for the CPU No.1.
For this demonstration, an interlock among CPU modules is not required since communication data is 1 word. Thus, create a

simple program as shown below.
In this section, another project is created for the CPU No.2.

Sequence program for the CPU No.2
This program divides the digital conversion value stored in the device for auto refresh (D110) of the RCPU (CPU No.1) in half

and converts the value into an analog signal from the CH1 of the R60DA4.

Project name EX9
Program name MULTI2
X10 Y11
[D*I—1 | {_—1 CH1 Analog output enabled
Output an analog value
= D110 Ko —— / D110 K2 UT\G460 | in the device for auto

refresh between multiple
CPUs from CH1.

(10) [END }—

X10 (X0): Module READY
U1\G460 (Un\G460): CH1 Digital value
Y11 (Y1): CH1 Output enable/disable flag
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6.5.7 Parameter setting of the CPU No.2

Among the parameter items set for the CPU No.1, some items related to the multiple CPU system configuration can be used
for the CPU No.2 with "System Parameter Diversion" of GX Works3.

Pointp

All the RCPUs and Motion CPUs used in the multiple CPU system need to have the same parameter settings
(multiple CPU settings, PLC system settings (number of empty slots), and 1/0O assignment).

Diverting parameters

Operating procedure

- . 1. Double-click "Parameter” in the "Project” view.
Mavigation o x

- | B

I Project

ET Module Configuration
B ™ Program
& FB/FUN

= iz Label

1. Double-click!

2. Double-click "System Parameter".

Navigation o=
o =

Iy Project

E1 Medule Configuration

H i Program
& FB/FUN

o (& Label

o @l Device

| [£%, Parameter

2. Double-click!

(To the next page)
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pP— = L —eEs 3. The "System Parameter” dialog box appears.

V5 fesirmant | il GPU Setine | Synvoniation Seing it e ks Click the [System Parameter Diversion] button.
Sstting em List Setting Hem
) Read Mount
S —
Base Mode:Automatic
% &
Base No. Baze ‘ Slots Fower Supply Module Extencion Cable

18 Base /Power/Extension Gable Sett
Bl 1/0 Assienment Setting
w || Setting of Points Occupied by Emp

Mzir

Extension
Extension
Extension
Extension

Extengion
Extension

Extension

Set base model name. -

Unable to change this setting if users uss funetion that fixes (=
supply/extension cable setting.

Ta chanee the setting, please setting "Use Inter-module Synchronization Function in System’ of inter-
module syrchronization function ‘Not Used

“« (T 3

Hem st [Find Fasull [ Check. | [ Restors the Defoult Settines
System Parameter Diverson 3. click!
. 4. The confirmation dialog box appears. Click the
MELSOFT GX Works3 [

[Yes] button.

@ All the following parameters will be changed if system
parameter diversion is executed.

[Overwrite]

- I/O Assignment Setting
- Multiple CPU Setting

- Synchronous Setting

[Delete]
- Transfer Parameter between Links

Caution
- The current system parameter setting will be discarded.
- Unable to restore it if diversion is executed.

Are you sure you want to execute system parameter diversion?

4. Click! )—)I[ fFA(Y) |[ VAR (N) ]

(To the next page)
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- o
Open [
Lockin:  J| SCHOOL - @& mEr
T = &L - o i " T
ol EXE o 873572015 0:55 A GXG File I

Recent Places

A

5. Select this item!

u
Libraries

&
Computer
“
~ 4 m r
Network
File name: EXBagx3 - COpen
Files of type: (Al Single File Format Projects("@x3, ~cpf) nc
Title(A):
Other Format: .
6. Click!
©Open a Workspace Format Project...

I,--*- \-‘ Please change the windows with this button to use workspace format project.
' (MELSOFT Navigator supparts this format.)

-
MELSOFT GX Works3

Refresh Setting between Multiple CPU is different between the diversion
source and destination.
Are you sure you want to overwrite with the setting of diversion source?

7. Click! — f No

(S5)

System Parameter

Please zelect host station CPLU.

Host Station GPU[PLG No. 2RI8GPL) -

When module name of selected PLC Mo. iz different from the one of project,
it will be replaced to madule name of project.

Owerlapped information will be overwritten if the number of occupied slots
for the replaced module name iz larger than the one before replacing and
more modules are mounted for the following slots.

8. Click!

(To the next page)

7.

8.

The "Open" dialog box appears. Select the project
used.

Project name: EX8

Click the [Open] button.

The confirmation dialog box appears. Click the
[Yes] button.

The "System Parameter" dialog box appears.
Select "PLC No. 2(RO8CPU)" for "Host Station
CPU" and click the [OK] button.
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Vv

. 9. When the diversion is completed, the dialog box
MELSOFT GX Wor... S shown on the left appears. Click the [OK] button.
(The dialog box for adding module labels appears.
Click the [OK] button.)
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Setting intelligent function module data
Set an analog module with the same procedure described in Chapter 5. This section describes the setting of the R60DA4 that
is controlled by the CPU No.2.

Operating procedure

1. Double-click the R60DA4 module on the "Module

il ghiackic Cantiannkion s _ Configuration" window.

1. Double-click!

2. The "0010: R60DA4 Module Parameter” dialog
box appears. Set items of CH1 as follows.

0010:R60DA4 Medule Parameter <]

Ttem List

nput the Setting Tem to o]

5 B=

[Parameters to be set]

= R itching function

(- Basic setting Output " f
-y Application setting SR EULE " . ",

& et sstting = o I e e 1 Output range setting": 0 to 5V
@) Refresh settings Operation mode setting

Cutatlro e | "D/A conversion enable/disable setting": "D/A

- Output mode setting function
Analog sutput HOLD/CLEAR setting LEAR c

- D/ conversion enable/dissble function toenableordisable conversion enable"

DA canversian coable/dsablc scting.

lue output for each channel
izabled for all channels:

(1) Set to enble or disH
(2) With the default val

Check. ] [ Restore the Default Settings

%

(To the next page)

Ttem List | Find Result
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3. Click "Refresh settings" in "Setting ltem List".

0010:R60DA4 Module Parameter =

rput the Settine Tem o 52| (i)

og s Tem CHI \ CHa
_ Bl Ttching function This P toselect range
g g;;ﬁ::‘o:n:emng " Qutput range sstting 010 5V £10 20miy o
The two operation modes, “ Normal mode” to exe
. Normal made (D/A conversion prosess)
3. Click!
HOLD or GLEAR Ganbe set in the analog output|
finaloe output HOLD/GLEAR settine  GLEAR CLEAR C

hether to enable or disable

(-1 DfA conversion enable/disable function  This
: 7 1] D/ conversion disable L

D/A conversion coableGsable scttng ||

(1) Set 10 enable or disable the D/A conversion value output for each channel -
(2) With the default value, the D/A conversion is disabled for all channels.

Trem List | Find Result Gheck | [ Restore the Defaut Settines

4. Setthe refresh settings to "Disable".

0010:R60DA4 Module Parameter =]

[nput the Getting Hem to Se) @ Target Moduls Label -

o B Fem [ CHl | o OHE =
. -/ Refresh at the set timine.
g i:z:‘i:c::;‘r“”:emng ) Transfer to the intelligent function modut  memory data to the s|
3 et 2o Digital vaiiso Enable Bl (5 Enabls
= Transfer tothe GPU. Enable - memory data tothes

) Refresh settines
- Latest error code

- Latest address of error histary
. Latest alarm code

- Latest address of alarm history
~ Inferrupt factor detection flag 1
- Interrupt factor detection flsg 2
- Interrupt factor detection flzs 3
. Interrupt factor detection flag 4

a7 —=

(1) The digital value (1fi-bit signed binary data) for the 0/ conversion is set for each channel .
from the CPU madule

Ttem List | Find Fesul Check ] [ PRestore the Default Settines
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Program setting

When multiple programs exist for a single CPU module, set an execution program in the program setting as a preventive
measure against a CPU parameter error, although this is not always necessary.

Operating procedure

m Module Configuration X _ 1. Double-click the ROBCPU module on the "Module

Configuration" window.

1. Double-click!

=TT —— 8 2. The "RO8CPU CPU Parameter" dialog box
appears. Click "Program Setting" in "Setting Item
(] ; List".

o B = Comment Settin
Comment

Name Setting
Operation Pelated Setting
Interrupt Settings:

Service Processing Setting
t File Setting
Memory./Device Setting

Program Setting

i Refresh Setting betwesn Multiple
uting Setting

2. Click!

Please use when record the name etc

And if execute the setting, it will enable to display a¢ a title when execute the GPU module find
function at network.

n;m List |Find F::su\ll : [ Gheck ] [ Restore the Default Settings: ]
(To the next page)
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RO8CPU CPU Parameter

3. Click "Detailed Setting" of "Program Setting", and
click the G button.

Ttem
fireut the Setting Tem to Search | (i) -
Program Settmg 1 <Detailed Setting”
EE & FB/FUN File Setting
P a——— FE/FUM File Settine  <Detailed Setting?

E Operation Related Setting

Interrupt Settings

1| Service Processing Setting

T& File Setting

J&l] Memary/Device Setting

L RAS Setting

-5 Program Setting

: Prozram Setting
FE/FUN File Settine

SFG Setting
Refresh Setting between Multipl

Routing Setting

Please set when change the used prosram name, executed program order, execution type, refresh -
group setting, devicesTile use or not setting.

T
Tom Lot [T Fesh] | Check. | [ Festore the Defout Settines |

Bpply

4. Check that the type of the program "MULTI2" is
the scan execution type.

ROBCPU CPU Parameter

ing Ttem List

finput the Setting Ttem fo Search @
= Doan
% &=

B Name Setting Easi
Operation Related Setting Order
Interrupt Settings

Ghange Execution Order

Up.

Execution Type

@

Program Name

Refresh Group Setting

5

Tpe
SRCTE ™) Sean

Detailed Setting Information

(Do not Set)

{g8] Service Processing Setting ;

File Setting 9
Memary/Device Setting

-l RAS Setting 0

185 Program Ssttine G

i - (@ Frogram Setting 6

FB/FUN File Setting 7

8

9

SFG Setting
Refresh Setting between Mult

Routing Setting

1

J

Set the used program name, the order of executing pragram and execution type. S
And set when you want to chanee refresh eroup. device/file use or not .

It is necessary to set the refresh eroup in module parameter in each module when using refresh eroup @
satting

n
And set the details when setting execution type in fixed scan and event.
[Display the detailed setting information after detailed setting)

[Proeram Name Settine Range]

Ll F—— 3
Tem List | Find Result Check ] [ Restore the Default Settines

Apply

Save the created and set programs and parameters.

Project name EX9

Program name MULTI2
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6.5.8 Writing data to the CPU modules

Write the created sequence programs and parameter settings to each RCPU.
Set each RUN/STOP/RESET switch of the CPU modules (CPU No.1 and No.2) to the STOP position.

Writing data to the CPU No.1

Write the created program to the CPU No.1 using GX Works3.
Project name: EX8, program name: MULTI1

Operating procedure

1. Check that "PLC No. 1" has been set for "Target
o PRy X PLC" in the "Specify Connection Destination

Pl 1 Connection" window
1 2 3 4 ’

v

Online = Debug Diagnestics Tool  Winde

2. Click [Online] — [Write to PLC] from the menu.

Specify Connection Destination...

M Write to PLC...

PLLA.
Remote Oper":!% (5)...

Safety 3
2. Click!

CPU M4

Delete PLC Data...

User Data(E) »
Set Clock...
Monitor(M) 3
Watch(T) »
User Authentication... 3
e 3. The "Online Data Operation” dialog box appears.
Online Data Operation =
Display ~ Setting  Related Functions H H
2 ' Check the items to be written to the CPU module
) rite | MG
e e and click the [Execute] button.
# CPU Built-in Memory B SD Memory Card a Tntelligent Function Module
Module NamerData Name * B @ e Title Last Chanes Siee (Byte) B
ERE]
=@ Parameter im}
& System Parameter/CPU Parameter (=] 2015/08/25 95119
@ Module Par: [=] 2015/08/25 95335 =
a 2015/08/25 $:47:25
a 2015/08/25 9:47:25
= Global L: o L
@ Gilobal Label Setting a 2015/08/25 951:17 Not Calculation
= Global Label Initial Value a
ﬁ GLBLINF a 2015/08/25 961:17 Not Galculation
£ Local Label Initial Value (m]
'ﬁ MULTII [} 2015/08/25 947:26 Not Calculation -
Memory Gapacity
Size Caloulati Program Memory Free
Legend Data Memory Free
W e ] sus8/5122B
W rorsased Device/Labe! Memary (File Storage Area) Free
|l Decreazed | ‘ 1024710248
. SorLess 3984224/999495 KB
3. Click!
. !

%

(To the next page)
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(From the previous page)

100/100%

8/8

System Parameter: Whiting Completed

CPU Parameter: Wiiting Completed

Module Parameter: Witing Completed
Global Label Setting File: Writing Completed
Program File{MAIN): Writing Completed
Global Label Initial Value: Writing Completed

Local Label Initial V|
Postprocessing Com) .
Wretopic End | 4- Click!

pleted

when processing ends, c Ie this window automatically.

6 MULTIPLE CPU SYSTEM
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4. \When data is written to the CPU No.1, the dialog

box shown on the left appears. Click the [Close]
button.



Writing data to the CPU No.2

Write the created program to the CPU No.2 using GX Works3.
Project name: EX9, program name: MULTI2

Operating procedure

1. Check that "PLC No. 2" has been set for "Target

Multiple CPU Setting Spedify Redundant CPU oK

g @ g g TergetPLC PLC" in the "Specify Connection Destination

. (cho.2 Connection" window.

2. Click [Online] — [Write to PLC] from the menu.
Online | Debug Diagnostics Tool Wind¢

Specify Connection Destination...

M Write to PLC...

erl Ith PLLA.
Remote Operm*(s]...

Safety 3
J 2. Click!
CPU M
Delete PLC Data...
User Data(E) 3
Set Clock...
Monitor(M) 3
Watch(T) »
User Authentication... 3
— _ 3. The "Online Data Operation" dialog box appears.
nline Data Operation (=HECE
Eos) By CEERNTD Check the items to be written to the CPU module
Lo and click the [Execute] button.
#® CPU Built-in Memory B SD Memory Card ([ Tntellieent Function Module
Module Name/Data Name. - B @ e Title Last Ghange Size (Byte) B
R (]
[ = a
a 2015/08/25 10:21:53  Not Caloulation
[u] 2016/08/25 10:0147 | Not G n F
B Memory Card Parameter [} 2015/08/25 10:21:02  Not Caloulation
A,u Remote Paseword [} 2015/08/25 10:21:02 | Not Calculation
-4 Global Label [m] L
| @ Global Label Settine [m] 2015/08/25 10:2153 | Not Galculation
) Global Label Initial Value o
| @ [=] 2016/18/25 162153 | Not Galoulation
B Local Label initial Value &)
vg MULTI2 m} 2015/08/25 10:2222  Not Caloulation -

Display Memory Capacity (%)

Memory Capacity
Program Memory Free
Size Calculation I ] siwe

Legend Data Memory Free
W e | 4958/5122KE

Device/Labe! Memory (File Storsee Free
| 1024/1004KE
I sor e SD Memery Card Free
3964204/338435268

3. Click!

(To the next page)
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(From the previous page)

Vv

-
Write to PLC

100/100%

8/8

System Parameter: Whiting Completed
CPU Parameter: Wiiting Completed
Module Parameter: Witing Completed
Global Label Setting File: Writing Completed
Program File{MAIN): Writing Completed

Global Label Initial Value: Writing Completed
Local Label Initial V3 mpleted
Postprocessing Com| .
Wasto plc End | 4- Click!

when processing ends, c‘e this window automatically.
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4. \When data is written to the CPU No.2, the dialog

box shown on the left appears. Click the [Close]
button.



6.5.9 Operation check

Check the operation with the following procedure.

Resetting the multiple CPU modules

1) Reset the CPU No.1.
2) Set each RUN/STOP/RESET switch of the CPU No.1 and No.2 to the RUN position.

Operation check
1) Change the input voltage of the A/D converter module with the volume of the demonstration machine.
The digital conversion value is displayed in the initial indication device (D0) in seven segments.
2) The D/A OUTPUT voltmeter on the screen 2 displays the output voltage of the D/A converter module.
The displayed value is a quarter of the value that the A/D INPUT voltmeter shows.
It is because the A/D input range is 0 to 10V and the D/A output range is 0 to 5V, and the CPU module divides a digital
conversion value in half.
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7 NEW FUNCTIONS OF MELSEC iQ-R/GX Works3

7.1 Features of MELSEC iQ-R

Productivity

ENewly-developed high-speed system bus that greatly shortens takt time

The newly-developed high-speed system bus (40 times as fast as our conventional products) greatly speeds up the data
communication among multiple CPU modules and the large-capacity data communication with network modules. This feature
maximizes the performance and functions of the MELSEC iQ-R series.

EMultiple CPU system to realize a high-accuracy motion control
The cycle of data exchange between a programmable controller CPU and a Motion CPU has been speeded up
(approximately 4 times as fast as our conventional products), realizing a high-accuracy motion control.

ESynchronization function to realize high-accuracy processing
The inter-module synchronization function operates intelligent function modules and I/O modules in synchronization with the

program execution timing of a programmable controller CPU or a Motion CPU, realizing a high-accuracy control of systems
and devices.

In addition, the CC-Link IE Field Network or SSCNET IlI/H synchronous communication synchronizes the operation timing of
nodes on the network. This feature reduces variations caused by the network transmission delay time, allowing users to
establish a stable system.

Engineering

Users can reduce development costs by intuitively programming with GX Works3.
For details on GX Works3, refer to Page 7 - 5 Functions of GX Works3.

Maintenance

The MELSEC iQ-R products are equipped with the preventive maintenance to prevent troubles from occurring and various
maintenance functions for quickly recovering the system at occurrence of troubles to shorten downtime, improve the
productivity, and maintain the quality of manufactured products.

HCollecting production information of production processes
(1) Users can monitor values in specified devices in real time at desired intervals or timing. (CPU module)

Realtime monitor

(2) External devices such as GOTs can be used to check lives of relays, facilitating planned replacement of modules. (output
modules)

7 NEW FUNCTIONS OF MELSEC iQ-R/GX Works3
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7-1




(3) Because data can be directly written to the database in an upper system, users can collect data such as the operating
status of devices and equipment for improvement activities before occurrence of troubles. (MES interface module)

MES E
(Manufacturing >
Execution System) <<t

Operating status
of devices and
equipment

EOperation/error information history to solve troubles quickly
Users can check and save the history of events such as writing of programs, occurrence of errors, and power-off in a list. This
feature enables users to quickly detect troubles caused by operation mistakes.

Eoont Hatar{EM) (FLE No 1) Start U5 Na. 3868
L] Honker o Evet 81 =0

Ko b oo March o o o Cocbirs
T =

fr T ——

List of event history data

Quality

EImproving the reliability of a production system

MELSEC iQ-R series products have passed our strict quality evaluation tests implemented in various industrial scenes, such
as EMC (ElectroMagnetic Compatibility) tests, LS| tests, temperature tests, vibration tests, and HALT tests.

QR codes are used to manage the quality information at the time of manufacturing and to offer high-quality products to our
customers.

HIimproved quality of products to be manufactured
This function reduces variations of data communication (network transmission delay time) between a programmable controller

and devices on a network, improving the quality of products to be manufactured.

Synchronous
processing
Y v

Y Y
o ped =t =t = = -
Network

i |
) )
transmission mmmi fmmmg fmmmy fmmmg ;---i --
cycle (Link scan) | |
i i
|
i |
|
T i
| |
i |

Output module

Positioning 1
module : p—
i
i
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Connectivity

With SLMP (Seamless Message Protocol), users can perform seamless data communication from the production control level

of an entire automation system to the device level such as sensors, without considering layers of the network.

ESeamless information linkage
With SLMP, users can access the production control system, programmable controllers, and other devices seamlessly in an

identical manner without considering layers and boundaries of the networks. Users can easily monitor devices and collect
data from anywhere.

ESimple connection to external devices with MELSOFT Library

With the predefined protocol support function of GX Works3, only selecting a protocol to be used and data to be sent or
received enables the simple communication with external devices, such as vision sensors and temperature controllers.
Users do not need to create programs for communication, reducing the man-hour for developing programs.

Security

The MELSEC iQ-R series products are equipped with strong security functions such as the security key authentication to

protect programs and an IP filter to prevent unauthorized accesses to control system.

ESecurity authentication to protect project data
The security key authentication function locks programs so that they cannot be opened in the personal computer where no

security key has been registered.

ety ey settra
" Secorty Key Monagement | @Tronser See

Q1 scact the seurty key Imuse:

— 7] o spmn oM
WISy Sy

Extended SRAM cassette where a
security key has been registered

HIP filter function

The IP filter function registers IP addresses of devices that can access the CPU module to prevent accesses from devices
other than the registered ones. This function reduces risks of programs being hacked by an outsider, unauthorized
modifications, or others.
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Compatibility
Properties such as MELSEC-Q series programs used in the existing system and various modules can be utilized for the
MELSEC iQ-R series.

EUtilizable program properties

MELSEC-Q series programs can be converted ! into the ones for the MELSEC iQ-R series and utilized.

Stored program properties can be effectively used to reduce the man-hours for developing programs and to shorten the
development period.

*1 Part of the programs cannot be converted. For details, refer to the GX Works3 Operating Manual.

EUtilizable modules

With dedicated extension base units, users can use the MELSEC-Q series modules in the MELSEC iQ-R series system.
(For details on the Q series modules that can be used in the MELSEC iQ-R system, refer to the Module Configuration
Manual.)

Users can reduce costs required for spare parts or others and introduce the high-performance MELSEC iQ-R series.

|

7.2 Differences Between the MELSEC-Q Series and
the MELSEC iQ-R Series

For differences between the MELSEC-Q series and the MELSEC iQ-R series, refer to the TECHNICAL BULLETIN No. FA-A-
0171.
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7.3 Functions of GX Works3

GX Works3, an engineering tool, has the functions that facilitate users to create projects (system configuration, programming)

and perform maintenance (debugging, diagnostics, and management).

System design

ESimple system design

Creation of a project starts from system design. GX Works3 helps users to easily design a system. Users can create a module
configuration only by selecting program elements and dragging and dropping them into the "Module Configuration" window of

GX Works3.

B wRLSORT gl

i project Edt PodfReplocs Convert Vlew Orfee ey Dogostis Tool ndow felp

BAS/e X Does @RS =0 cRRRERE OS850 08
Fllalall Vol 3-C PG AN

2iml L 00 e

X | i
AN ooty et [ =

L) SN . O e | 1

Drag and drop

Output
Convert A8 | GEror:0 | iy Vioming:0.
Mo, Reut Datatame Gtegan Content

HEasy creation of module parameters

| rou o [P i A

Main Base

@ — Add modules by
dragging and dropping
them from the
i et "Element Selection"

Simple Motion 5 window.
REOAD4.
[overview]

Anslog input module (Voltage/Current)
[Specfications]

Input: voltage -10 5o 10VDC, Current; 0

8 chaneis (Voltage:

2 20maoc
[Puumier of 1/0 Points]
1

Module parameters can be automatically created in the creation of a module configuration. Users can create module
parameters of a project only by double-clicking a module on the "Module Configuration" window. Related parameters are

displayed as the work window and parameters can be set.

The "Module Parameter" window appears.

"Module Parameter" is
added in the "Navigation"
window.

T Gea | [ Peseera ceinpsenres |
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Programming

EMELSOFT Library prepared to reduce man-hours
A variety of libraries (FBs for partner products/module FBs/application libraries or others) are available in MELSOFT Library.

Using FBs reduces the man-hours for developing programs.

1}@2@“:

Vision sensor RFID Laser displacement
sensor

M FB for partner products

=

FB

HModule FB (FB for Mitsubishi devices)
Module Label
= Module FB
Ji R120CPU
= [}l R60DA4
2 M+R60L Monitor error and

MELSOFT Library % M+R60L Request setting FB

S hA L DENT WA b bbb

M Application library Easy programing - What users need to do is to select parts!

“Preventivemaintenance =~ Energy saving

+

Operation'support-~  For packaging machine

Labels prepared to reduce loads

GX Works3 allows users to use global labels, local labels, and module labels. Global labels can be shared and used in
multiple programs and other MELSOFT software applications. Local labels can be used in a program and FB where the labels
are registered. Module labels have information about I/O signals and the buffer memory areas of each intelligent function
module. Thus, users can create a program without considering I/O addresses and buffer memory addresses.

Global label editor

(__Easy Displey () [__Display Setting_]
DataType. T hss
| [vARGLOBAL

B b asamum Vol miniemum vl
@) bérror Grror cear raquest
@ i Dirsct

@ i Butfer Mamory

@ i Monitor

@ Ui Control
—

Module label

Extended Display: Automatic

Local label editor
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Maintenance

EDiagnostic function
Users can easily identify faulty areas with the diagnostic function of GX Works3. Users can check a module configuration and

error status in the system with the system monitor. Users can check errors that have occurred and operations performed in
each module in chronological order with the event history display.

Because faulty areas on the network are graphically displayed in the various network diagnostics, downtime can be
shortened.

H System Monitor H"CC-Link |IE Control diagnostics" window
A —— o e e e
[WoiTaT Wrtucrb: s | otal Hubwe of Etal swrmi AT B L= 1EN 1= ) |

tatucr: Tiowe L-Lirk: [ Caral

i)

R RONS RN KBRS R
maors s TS AR T GRR M -

I A A ORI T

Corrwt Lrk S Tlaae 2ae

DU | 2008/ LEEEI9.I90_| Sycem T Pomton e
D003 | 201470608 LAZESEET | Srsten A e Invald modse

900 | J0AI LT | e 4 [vonn Pomoron and rave

U | T0IA00 1100 | Sren FCT) P Pute?

0000 | 2014108108 14:11200.190 | Goacos ) Conaten of i S, Wit 10 8
in

AT 2014190 142038417 Dewacn a0 [ e—— L

i & Me ok Bedrae B Mew !
@ wanes L omebon [ Cemhi

Dateee Horrr Syem coguriien mhaer -
ase o, 000 32}

M (- A 0c RIS TN CPU Mot CINVR HCI0NE § MRl
[ Eanction Foduls bt wiied. N . A A n
i consat voer Bca MER DY v It e —— This area displays detailed information, causes,

and actions for errors.

M Event History display

ELanguage switching
Users can switch the language of the menu display or others in GX Works3. Users can create comments in each language

and easily switch the display. Thus, when foreign engineers perform maintenance, they can easily understand programs only
by switching the language of comments to their native language, helping their operations.

Display Language

Japanese
Chinese (Simplfied)

The display language can be easily
switched in one package.

The comment language can be switched.

T YT NN R - T W )

Device Mame X0 v| Detailed Gonditions (37

Device Mame Japane se /B #E Englizh (Display Target)
x0 EEL AT Start operation
x 2t Sensar

o TREZ 7 AwL ( HAT e Shart anavatinn (ot con e e

N

x3 oA (S I Sensor (ext conwveyor)
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APPENDICES

Appendix 1 System Configuration of the
Demonstration Machine

The following figure shows the system configuration for the main demonstrations in this textbook.

For the demonstrations with a multiple CPU system, a CPU module will be added to the empty slot.

ESystem configuration of the demonstration machine

Power Analog Analog
supply CPU input output
module module module ~ module
Base unit (R35B)
R61P |RO8CPU| Empty [R60AD4|R60DA4
(16 points)| (16 points)
Ethernet cable
X100 | Y170
to to
X10F | Y17F
GOT2000
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Appendix 1 System Configuration of the Demonstration Machine ~ App. - 1



BGOT screen display

Initial indication device DO | Initial indication device D1/ | Initial indication device D10 (32 bits)

(L T o o
O ¢

Screen 1 Screen 2

Screen 3

Upper section: The indication device can be changed.
Lower section: Data is displayed.

Upper section: The input device can be changed.
Lower section: The input data can be set and displayed.

» Touching switches the screen.

» The initial value is automatically set to a device number in the upper section (trigger action function).
» Touching the "Initialize Input/Indication Device" button also initializes the device number.

APPENDICES
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Appendix 2 Creating Ladders with GX Works3

The following five methods of creating ladders are provided.

+ Entering list expressions (mnemonic language) with a keyboard on the ladder editor

* Using tool buttons on the toolbar

 Using function keys

» Selecting menu items on the toolbar

* Directly entering devices (* only I/O devices)

The following table describes how to input each item.

Example List expression Tool button Function Menu bar
LD X1 — [Enter] Click 1+ . — Enter "X1" in the — Enter "X1" in the [Edit] — [Ladder Symbol] —
X1 device instruction entry field. — device instruction entry field. | [Open Contact] — Enter "X1" in

1+

Click the [OK] button.

— [Eoe]

the device instruction entry field.

LDI X1 — [Enter]

Click # . — Enter "X1" in the
device instruction entry field. —

— Enter "X1" in the
device instruction entry field.

[Edit] — [Ladder Symbol] —
[Close Contact] — Enter "X1" in

X1
Click the [OK] button. — [Enter]| the device instruction entry field.
l/ -
OR X1 — Click 4 . — Enter "X1" in the + — Enter "X1"in | [Edit] — [Ladder Symbol] —
X1 device instruction entry field. — the device instruction entry [Open Branch] — Enter "X1" in
Click the [OK] button. field. — [Enter] the device instruction entry field.
-
ORI X1 — Click % . — Enter "X1" in the + — Enter "X1"in | [Edit] — [Ladder Symbol] —
X1 device instruction entry field. — the device instruction entry [Close Branch] — Enter "X1" in
Click the [OK] button. field. — [[Enter] the device instruction entry field.
-
OUT Y1 — | Click %+ . — Enter "Y1"in the — Enter "Y1" in the [Edit] — [Ladder Symbol] — [Coil]
Vi device instruction entry field. — device instruction entry field. | — Enter "Y1" in the device
C Click the [OK] button. — [Enter]| instruction entry field. — [Enter]
MOV K1 D0 — Click 1} . — Enter "MOV K1 D0" — Enter "MOV K1 DO0"in | [Edit] — [Ladder Symbol] —
MOV K1 DO in the device instruction entry the device instruction entry [Application Instruction] — Enter
field. — Click the [OK] button. field. — [[Enter] "MOV K1 D0" in the device
instruction entry field. —
LDP X1 — Click it . — Enter "X1" in the + — Enter "X1"in | [Edit] — [Ladder Symbol] —
X1 device instruction entry field. — the device instruction entry [Pulse Contact Symbol] — [Rising
T Click the [OK] button. field. — [Enter] Pulse] — Enter "X1" in the device
_| |_ instruction entry field. —
LDPI X1 — Click #t . — Enter "X1" in the + + — Enter | [Edit] - [Ladder Symbol] —

X1

jm/,

device instruction entry field. —
Click the [OK] button.

"X1" in the device instruction
entry field. — [Enter]

[Pulse Contact Symbol] — [Rising
Pulse Close] — Enter "X1" in the
device instruction entry field. —

Appendix 2 Creating Ladders with GX Works3
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Example List expression Tool button Function Menu bar
LDF X1 — [Ented Click #t . — Enter "X1" in the + — Enter "X1"in | [Edit] — [Ladder Symbol] —

-

device instruction entry field. —
Click the [OK] button.

the device instruction entry
field. — [Enter]

[Pulse Contact Symbol] — [Falling
Pulse] — Enter "X1" in the device
instruction entry field. — [Enter]

X1

7‘“;

LDFI X1 — [Enter]

Click #E . — Enter "X1" in the
device instruction entry field. —
Click the [OK] button.

+ [ + [ — Enter
"X1" in the device instruction
entry field. — [Enter]

[Edit] — [Ladder Symbol] —
[Pulse Contact Symbol] — [Falling
Pulse Close] — Enter "X1" in the
device instruction entry field. —

ORP X1 — [Enter]

Click 418 . — Enter "X1" in the

+ — Enter "X1"in

[Edit] — [Ladder Symbol] —

X1 device instruction entry field. — the device instruction entry [Pulse Contact Symbol] — [Ring
Click the [OK] button. field. — Pulse Branch] — Enter "X1" in the
T device instruction entry field. —
ORPI X1 — [Ente] Click 4 . — Enter "X1" in the + + — Enter | [Edit] - [Ladder Symbol] —
X1 device instruction entry field. — "X1" in the device instruction | [Pulse Contact Symbol] — [Rising
Click the [OK] button. entry field. — Pulse Close Branch] — Enter "X1"
in the device instruction entry
field. —
ORF X1 — [Enter Click 4 . — Enter "X1" in the + — Enter "X1"in [Edit] — [Ladder Symbol] —
X1 device instruction entry field. — the device instruction entry [Pulse Contact Symbol] — [Falling
Click the [OK] button. field. — Pulse Branch] — Enter "X1" in the
l device instruction entry field. —
ORFI X1 — Click % . — Enter "X1" in the + + — Enter | [Edit] - [Ladder Symbol] —
X1 device instruction entry field. — "X1" in the device instruction | [Pulse Contact Symbol] — [Falling
Click the [OK] button. entry field. — Pulse Close Branch] — Enter "X1"
in the device instruction entry
field. —
EGP V0 — | Click .. . — Enter "V0" in the + — Enter "V0" in [Edit] — [Ladder Symbol] —

device instruction entry field. —
Click the [OK] button.

the device instruction entry
field. — [[Enter]

[Operation Result Rising Pulse] —
Enter "V0" in the device
instruction entry field. — [Enter]

EGF VO — [Enter]|

Click &5 . — Enter "V0" in the
device instruction entry field. —
Click the [OK] button.

+ + — Enter
"V0" in the device instruction
entry field. — [Enter]

[Edit] — [Ladder Symbol] —
[Operation Result Falling Pulse]
— Enter "V0" in the device

instruction entry field. — [[Enter]

INV — Click 7% . — Click the [OK] + + - [Edit] — [Ladder Symbol] —
button. [Invert Operation Results] —
7@ =
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Example

List expression

Tool button

Function

Menu bar

Horizontal line

Click = .— Enter the number of
lines to be added in the device
instruction entry field. — Click the
[OK] button.

—s Enter the number of
lines to be added in the
device instruction entry field.
-

[Edit] — [Ladder Symbol] —
[Horizontal Line] — Enter the
number of lines to be added in the
device instruction entry field. —

Click .l . — Enter the number of

+ — Enter the

[Edit] — [Ladder Symbol] —

Vertical line lines to be added in the device number of lines to be added [Vertical Line] — Enter the
instruction entry field. — Click the | in the device instruction entry | number of lines to be added in the
[OK] button. field. — device instruction entry field. —
[Enter]
) — Click 2% . — Enter the number of + — Enter the [Edit] — [Ladder Symbol] —
Deletion of a

horizontal line

S

lines to be deleted in the device
instruction entry field. — Click the
[OK] button.

number of lines to be deleted
in the device instruction entry

field. —

[Delete Horizontal Line] — Enter
the number of lines to be deleted
in the device instruction entry
field. —

Click &, . — Enter the number of

+ — Enter the

[Edit] — [Ladder Symbol] —

Deletion of a
vertical line lines to be deleted in the device number of lines to be deleted | [Delete Vertical Line] — Enter the
instruction entry field. — Click the | in the device instruction entry | number of lines to be deleted in
[OK] button. field. — the device instruction entry field.
-
Pointp

» Adding and deleting lines

Lines can also be added and deleted using the key and an arrow key.

» Continuous addition of horizontal lines

Horizontal lines can be continuously added from the cursor position using the key, key, and an

arrow key ([E/[=]).

(Horizontal lines can be continuously deleted in the same way.)

Y30

bl K20
]
|
|

@ ]+ S+ 5

{END )—{

{END 1
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The following figures show how to enter instructions for a low-speed timer, high-speed timer, low-speed retentive timer, high-
speed retentive timer, and edge relay.

* Low-speed timer

@@ | [OUT T0 K100 [ Ok |[ Gancel |[Extd Dspl|
@@ - ) | [Tokr00 [ Ok |[ Cancel |[Extd Dspl]

High-speed timer

@@ | [OUTH T K100 ’ oK ” Gancel ”Extd Dspl]
@@ - ) v [HTOKIOD [ ok [ cancel |[Extd Dspl]

Low-speed retentive timer

@@ +| [OUT 5T0 K100 ’ oK ” Gancel ”Extd Dspl]
@@ - ) | [sT0KIO [ ok [ cancel |[Extd Dspl]

High-speed retentive timer

@@ +| [OUTH STO K100 ’ oK ” Gancel ”Extd Dspl]

@@ - > | HSTOKIOD [ ok [ cancel |[Extd Dspl]
» Edge relay

@@ +| [EGP VD ’ oK ” Gancel ”Extd Dspl]

@@ i ¥ v [ ok [ cancel |[Extd Dspl]

Precautions

To enter a retentive timer, set the number of device points in the device setting of the CPU parameter.

APPENDICES
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Appendix 3 Offset/Gain Setting

Configure the offset/gain setting as needed for the A/D converter module and D/A converter module, which handle analog

signals, to secure the signal accuracy.
For the MELSEC iQ-R series A/D converter modules and D/A converter modules, the offset/gain setting can be easily
configured with GX Works3.

This section describes how to configure the offset/gain setting with the A/D converter module (R60AD4).
Configure the offset/gain setting with the D/A converter module (R60DA4) with the same procedure.

For details, refer to the following.

L1 MELSEC iQ-R Analog-Digital Converter Module User's Manual (Startup)

[T1 MELSEC iQ-R Digital-Analog Converter Module User's Manual (Startup)

Configuring the offset/gain setting with GX Works3

The setting procedure for the offset/gain setting of the A/D converter module is as follows:

Operating procedure

1. Click [Tool] — [Module Tool List] from the menu.
Teol | Window Help

Memory Card v
Check Program...
Check Parameter...

Confirm Memory Size (Offline)...

Module Tool List... 1. Click!

Profile Management [
Register Sample Library...

Shortcut Key...

Predefined Protocol Support Function...

%

(To the next page)

Circuit Trace...

Options...
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(From the previous page)

Vv

Maodule Tool List

Start the selected module tool.

Module Series Selection

iR Series

Offset/gain setting
g Analog Output
Offset/gain setting
Create wawve output data
B Temperature Input
Offset/gain setting
g Temperature Control Module
Temperature trace
g Pulse I/0/Positioning
Preset
Positioning menitor
Positioning test

2. Click! [ ok

v

Module Selection
0000:Ee0AD4S -
| ok | 3. Click!
N
(To the next page)
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2.

In "Analog Input", select "Offset/gain setting" and
click the [OK] button.

3. Select "R60AD4" and click the [OK] button.
Module Selection(Offset/Gain Setting) E



(From the previous page)

Vv

4. Clickthe [Yes] button.
VIELSOFT GX Works3 =B

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

Caution:

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

- In case of error occurrence at the target module, the error will be
cleared when switching over to offset/gain setting mode.

4. Click! [ ve e ]

Vv

5. Mark the checkbox of the channel where offset

and gain values are to be set, and click the [Offset

Set oftset/eain settings

Object Madule DUDEREIADS Emor Gode — el Wizl Setting] button.
| Error Clear ‘
IME
Ch Selection @ Current / Voltaze  Offset Status Gain Status
zelection
GHIT [Vultage '] — 1 Offset Setting

FICHA2 [ [voltaee ~|
[ GHaE |Vo|tage v|
moHis flvolaee - |
CJoHsE  f[volaee | [
CJoHes f[voaee | [
[ CHFZ |Vo|tage -| |
[JoHee J[voltaes ~| [
[JoHots  f[voltaee ~| [
] GHI0CA] |Vo|tage v| |
CJoHiig f[voaee | [
|
|
|
|
|

5. Click!

CJoH10) B[ volaee |
[]cH13D) § [voltaes ~ |
CJoH14E f[voage ~|
CJoHISE f[volaee |

[ GH1G(E) |Vn|tage vl
N —

Please select a target channel and Gurrent / Voltage selection for the affset/zain setting
and press "Offset Setting” or " Gain Setting”

Fressing "Close” registers to the module

Vv

VELSOFT GX Works3 =

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

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

6. Click! )—}I[ Yes ]I! No |

(To the next page)
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(From the previous page)

Vv

7. Check that "Offset Status" has changed to

"Changed", and click the [Gain Setting] button.
Set offzet/zain settings.
Object Moduls 0000:RE0ADE Error Code - Detail Display..
| Error Clear |
Offzet/Gain Setting
Ch Selection  Gurrent / Voltagell Offset Status Giain Status
zelection
GHI(1) [Vullage v] Changed ‘
[ GH22) |VOItage v| ['W
FICHHE  [vohage |
[ GH4E |Vn|tage v| f
[JoHsE  [voltage | [ | |
CJoHsiEr  [wolage ~| [ | |
CJoHAD  [Vohage | [ | Il 7. Click!
[]GHeE) |Vo|tage - | | | | |
CJCHAE  [Volaze ~| [ | |

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

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

8. Click! )—}I[ Yes ]I[ No |

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

Set offset/zain settings.

Object Module 0000:RE0ADE Errar Gode - Detail Display..

| Errar Clear |

Offget/Gain Setting

Ch Selection  Current / Vollage  Offset Status Giain Status
zelection

[@CHI(L  [valtzee ~| Changed Changed
FIcHAD  [valtzes -]
FIcHE®  [valtzes -]
CICHHE  [valtzes ~|
[] GHs(E) |Vn|tage v| |
[] GHE(E) |Vn|tage v| |
[CJCHH T |Vn|tage v| |
[]CHaE) |\-‘0Itage v| [
[]oHa9) |\-‘0Itage v| |
) |\-‘0Itage v| |
|
|
|
|
|
|

Gain Setting

C]eHI

CICHIE)  [valtaee +|

CJCHIZG  [valtaee +|

CJCH13D)  [Valteee +|

CJCHTHE)  [Valteee +|

CJCHISEY  [Valtzee ~|

[JCHIBE  [Valtaee ~|
Please select a target channel and Current / Walt. : gain cettiny
and press “Offzet Setting” or "Gain Setting” .
Pressing “Close” registers to the module. 9. Click!

(To the next page)
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(From the previous page)

Vv

MELSOFT GX Works3

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

- Click Yes to exit registration,
- Click No to exit without registration,

Caution

- The offset/gain setting is not active until the registration is executed.
- The registration cannot be executed in case of error occurrence at the
target module,

- The mede will not be switched over to normal mode when the
offset/gain mode is selected in the drive mode setting.

10. Click! I Yes II No ] [ Cancel

10. Click the [Yes] button.

Point/®

When an error code is displayed in the middle of settings, error details and actions can be checked by clicking

the [Detail Display] button on the right of the error code display area. Error codes can be cleared by clicking

the [Error Clear] button.
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Appendix 3.1 offset value and gain value

I1/0 characteristics of A/D conversion

An 1/O 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 signal (voltage or current) from outside the programmable controller is
converted to a digital value.

HOffset value

This value is the analog input value (voltage or current) where the corresponding digital output value is 0.

EGain value
This value is the analog input value (voltage or current) where the corresponding digital output value is 32000.

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

input.
., Practical analog input range o Practical analog
32767 - @ 0 0 0 @O @ oo L input range
32000 < >
32767 — -
32000
AR—3) @)
@ra// )
Digital ®
i — ()
OUtIpUt A EEEEEEEE EEEEEEEE EEEEEL) 1 Digital
value output value 1
-8000}------elomcmeaalanaannas
8768 f-------f--mm-ocf oo /
g
~es -10 -5 0 5 10 15 32000
-32768
Analog input voltage (V) -15 -10 -5 0 5 10 15
Analog input voltage (V)
No. Input range setting | Offset value Gain value Digital output Resolution
value™
1) 1to 5V 1V 5V 0 to 32000 125.0uV
2 0to 5V 0 5V 156.3uV
3) -10 to 10V ov 10V -32000 to 32000 312.5pV
(4) 0to 10V ov 10V 0 to 32000
(5) 1 to 5V (extended 1V 5V -8000 to 32000 125.0pV
mode)
— User range setting *1 *1 -32000 to 32000 47.7uV"2

*1 Set the offset value and gain value in the user range setting within a range that satisfies the following conditions.

conditions are not satisfied, A/D conversion may not be performed properly.
Setting range of the offset value and gain value: -10 to 10V
((gain value) - (offset value)) > 1.6V
*2 Maximum resolution in the user range setting.
*3  When analog input exceeds the range of the digital output value, the digital output value is fixed to the maximum or minimum.

If the following

Input range setting Digital output value
Minimum Maximum
1to 5V -768 32767
0to 5V
-10 to 10V -32768
0to 10V -768
1 to 5V (extended mode) -8768
User range setting -32768

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 voltage input characteristics.)

» The range of 1 to 5V (extended mode) allows extending the lower limit value of analog input. The upper limit
value of analog input cannot be extended.

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

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

Practical analog Practical analog

input range input range
26l —m—4mm———7—y -, Rl e—/—mm————
32000 : 33000
(2) T ~—(1)
—(3)
Digital Diaital
output oo [ ... A4 igita
value '8 output 4
value
-8000 f----=------f-mmmmmm o
-8768 [-------mmm e mmmm ’
35068
. . B -32000
40 20 0 20 40 —3276840 i L - i
Analog input current (mA) ) )
Analog input current (mA)
No. Input range setting | Offset value Gain value Digital output Resolution
value™
(1) 4 to 20mA 4mA 20mA 0 to 32000 500.0nA
(2) 0 to 20mA OmA 20mA 625.0nA
(3) 4 to 20mA (extended 4mA 20mA -8000 to 32000 500.0nA
mode)
— User range setting *1 *1 -32000 to 32000 190.7nA*2

*1 Set the offset value and gain value in the user range setting within a range that satisfies the following conditions.

conditions are not satisfied, A/D conversion may not be performed properly.

Gain value < 20mA, offset value > OmA

((gain value) - (offset value)) > 6.1mA
*2 Maximum resolution in the user range setting.
*3  When analog input exceeds the range of the digital output value, the digital output value is fixed to the maximum or minimum.

If the following

Input range setting Digital output value
Minimum Maximum
4 to 20mA -768 32767
0 to 20mA
4 to 20mA (extended mode) -8768
User range setting -32768
Pointp
« 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.)
» The range of 4 to 20mA (extended mode) allows extending the lower limit value of analog input. The upper
limit value of analog input cannot be extended.
» Do not set the voltage over +30mA. Doing so can cause breakdown of the elements.
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I1/0 characteristics of D/A conversion

An 1/O 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 value

(voltage or current).

HOffset value

This analog output value (voltage or current) corresponds to a digital value of 0 that is set through the CPU module.

EGain value
This analog output value (voltage or current) corresponds to a digital value of 32000 that is set through the CPU module.
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HVoltage output characteristics
The following shows the list of the analog output ranges and the graphs of each voltage output characteristic, at the voltage

output.
15
10 .
3)
M %
5 L‘ /
Analog output - L Practical analog
voltage (V) Z ('2) output range
-5 :
10} : Y
15 :
-32768 -32000 -768 0 32000 32767
Digital value
No. Analog output range Offset value Gain value Digital output Resolution
setting value
(1) 1to 5V 1\ 5V 0 to 32000 125.0uV
) 0to 5V ov 5V 156.3uV
(3) -10to 10V ov 10V -32000 to 32000 312.5uV
— User range setting (voltage) *1 *1 -32000 to 32000 312.5uV72

*1 Set the offset value and gain value in the user range setting within a range that satisfies the following conditions. If the following
conditions are not satisfied, D/A conversion may not be performed properly.
« Setting range of the offset value and gain value: -10 to 10V
* ((gain value) - (offset value)) > 4.0V

*2  Maximum resolution in the user range setting.

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.)
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ECurrent output characteristics
The following shows the list of the analog output ranges and the graphs of each current output characteristic, at the current

output.

40
(M
20 L <
Practical analog
4 output range
Analog output I h 4
current (MA) r I
; @
-20 :
-40 h
-32768 -32000 -768 0 32000 32767
Digital value

No. Analog output range Offset value Gain value Digital output Resolution
setting value

1) 4 to 20mA 4mA 20mA 0 to 32000 500.0nA

(2) 0 to 20mA OmA 20mA 625.0nA

— User range setting (current) *1 *1 -32000 to 32000 350.9nA*2

*1 Set the offset value and gain value in the user range setting within a range that satisfies the following conditions. If the following
conditions are not satisfied, D/A conversion may not be performed properly.
« Offset value > OmA, gain value < 20mA
* ((gain value) - (offset value)) > 11.3mA

*2 Maximum resolution in the user range setting.

Pointp

« 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.)
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Appendix 4 specifications of the A/D Converter
Module and D/A Converter Module

Appendix 4.1 AD converter module

For details, refer to the following.
[T1 MELSEC iQ-R Analog-Digital Converter Module User's Manual (Startup)

Performance specifications

ER60AD4
Item Specifications
Number of analog input channels 4 channels
Analog input voltage -10 to 10VDC (input resistance 1MQ)
Analog input current 0 to 20mADC (input resistance 250Q)
Digital output value 16-bit signed binary value (-32768 to 32767)
I/0 characteristics, resolution™ Analog input range Digital output value Resolution
Voltage | 0to 10V 0 to 32000 312.5uV
0to 5V 156.3pV
1to 5V 125.0pV
1 to 5V (extended mode) | -8000 to 32000 125.0pnV
-10 to 10V -32000 to 32000 312.5uV
User range setting 47.7uV
Current | 0to 20mA 0 to 32000 625.0nA
4 to 20mA 500.0nA
4 to 20mA (extended -8000 to 32000 500.0nA
mode)
User range setting -32000 to 32000 190.7nA
Accuracy (accuracy of the maximum digital output Ambient temperature 25+5°C: within £0.1% (+32 digit)
value)? Ambient temperature 0 to 55°C: within £0.3% (+96 digit)
Conversion speed 80us/CH
Absolute maximum input Voltage: £15V, Current: 30mA"
Number of offset/gain settings 50000 times maximum
Isolation method Between 1/O terminals and programmable controller power supply: Photocoupler
Between input channels: Non-isolation
Withstand voltage Between I/0 terminals and programmable controller power supply: 500VACrms for 1 minute
Insulation resistance Between 1/0 terminals and programmable controller power supply: 10MQ or higher, at 500VDC
Number of occupied I/O points 16 points (/O assignment: Intelligent 16 points)
External interface 18-point terminal block
Applicable wire size 0.3 to 0.75mni (22 to 18 AWG)
Applicable solderless terminal R1.25-3 (solderless terminal with an insulation sleeve cannot be used)
Internal current consumption (5VDC) 0.22A
External dimensions Height 106mm (Base unit mounting side: 98mm)
Width 27.8mm
Depth 131mm
Weight 0.12kg

*1  For details on the 1/0 conversion characteristics, refer to the following.
=5~ Appendix - 12 I/O characteristics of A/D conversion
*2 Except for the conditions under noise influence.
*3 These voltage and current values are instantaneous values at which no breakdown occurs in the internal resistance of the module.
*4 A count more than 50000 times causes Number of writes to offset/gain settings reach limit error (error code: 1080H).
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ER60ADVS8

Item

Specifications

Number of analog input channels

8 channels

Analog input voltage

-10 to 10VDC (input resistance 1MQ)

Analog input current

Digital output value

16-bit signed binary value (-32768 to 32767)

I/0 characteristics, resolution™

Analog input range Digital output value Resolution
Voltage | 0to 10V 0 to 32000 312.5uV
0to 5V 156.3pV
1to 5V 125.0pV
1 to 5V (extended mode) | -8000 to 32000 125.0pnV
-10 to 10V -32000 to 32000 312.5uV
User range setting 47.7uV

Accuracy (accuracy of the maximum digital output
value)*2

Ambient temperature 25+5°C: within £0.1% (+32 digit)
Ambient temperature 0 to 55°C: within £0.3% (+96 digit)

Conversion speed

80ps/CH

Absolute maximum input

Voltage: +15V"3

Number of offset/gain settings*4

50000 times maximum

Isolation method

Between 1/O terminals and programmable controller power supply: Photocoupler
Between input channels: Non-isolation

Withstand voltage

Between 1/O terminals and programmable controller power supply: 500VACrms for 1 minute

Insulation resistance

Between I/O terminals and programmable controller power supply: 10MQ or higher, at 500VDC

Number of occupied I/O points

16 points (I/O assignment: Intelligent 16 points)

External interface

18-point terminal block

Applicable wire size

0.3 t0 0.75mni (22 to 18 AWG)

Applicable solderless terminal

R1.25-3 (solderless terminal with an insulation sleeve cannot be used)

Internal current consumption (5VDC) 0.23A

External dimensions Height 106mm (Base unit mounting side: 98mm)
Width 27.8mm
Depth 131mm

Weight 0.12kg

*1  For details on the 1/0 conversion characteristics, refer to the following.
==~ Appendix - 12 I/O characteristics of A/D conversion

*2 Except for the conditions under noise influence.

*3 This voltage value is an instantaneous value at which no breakdown occurs in the internal resistance of the module.
*4 A count more than 50000 times causes Number of writes to offset/gain settings reach limit error (error code: 1080H).
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ER60ADI8

Item

Specifications

Number of analog input channels

8 channels

Analog input voltage

Analog input current

0 to 20mADC (input resistance 250Q)

Digital output value

16-bit signed binary value (-32768 to 32767)

I/0 characteristics, resolution™

Analog input range Digital output value Resolution
Current | 0to 20mA 0 to 32000 625.0nA
4 to 20mA 500.0nA
4 to 20mA (extended -8000 to 32000 500.0nA
mode)
User range setting -32000 to 32000 190.7nA

Accuracy (accuracy of the maximum digital output
value)?

Ambient temperature 25+5°C: within £0.1% (+32 digit)
Ambient temperature 0 to 55°C: within £0.3% (+96 digit)

Conversion speed

80ps/CH

Absolute maximum input

Current: 30mA”™

Number of offset/gain settings*4

50000 times maximum

Isolation method

Between I/O terminals and programmable controller power supply: Photocoupler
Between input channels: Non-isolation

Withstand voltage

Between I/0 terminals and programmable controller power supply: 500VACrms for 1 minute

Insulation resistance

Between I/O terminals and programmable controller power supply: 10MQ or higher, at 500VDC

Number of occupied I/O points

16 points (I/O assignment: Intelligent 16 points)

External interface

18-point terminal block

Applicable wire size

0.3t0 0.75mni (22 to 18 AWG)

Applicable solderless terminal

R1.25-3 (solderless terminal with an insulation sleeve cannot be used)

Internal current consumption (5VDC) 0.22A

External dimensions Height 106mm (Base unit mounting side: 98mm)
Width 27.8mm
Depth 131mm

Weight 0.12kg

*1  For details on the I/O conversion characteristics, refer to the following.
==~ Appendix - 12 I/O characteristics of A/D conversion

*2 Except for the conditions under noise influence.

*3 This current value is an instantaneous value at which no breakdown occurs in the internal resistance of the module.
*4 A count more than 50000 times causes Number of writes to offset/gain settings reach limit error (error code: 1080H).
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Appendix 4.2 D/A converter module

For details, refer to the following.

[T1 MELSEC iQ-R Digital-Analog Converter Module User's Manual (Startup)

Performance specifications

ER60DA4

Item

Specifications

Number of analog output channels

4 channels

Digital input

16-bit signed binary value (-32768 to 32767)

Analog output voltage

-10 to 10VDC (external load resistance value 1kQ or more)
0 to 5VDC (external load resistance value 500Q or more)

Analog output current

0 to 20mADC (external load resistance value 0 to 600Q2)

1/0 characteristics, resolution”’

Analog output range Digital output value Resolution

Voltage | 0to 5V 0 to 32000 156.3pV
1to 5V 125.0pV
-10 to 10V -32000 to 32000 312.5uVv
User range setting

Current | 0to 20mA 0 to 32000 625.0nA
4 to 20mA 500.0nA
User range setting -32000 to 32000 350.9nA

Accuracy (accuracy of the maximum analog output
value) "2

Ambient temperature 25+5°C: Within £0.1% (Voltage +10mV, current £20uA)
Ambient temperature 0 to 55°C: Within £0.3% (Voltage +30mV, current +60uA)

Conversion speed Normal output mode

80ps/CH

Wave output mode

80ps/CH

Number of offset/gain settings™

50000 times maximum

Output short circuit protection

Protected

Isolation method

Between I/O terminals and programmable controller power supply: Photocoupler
Between output channels: Non-isolation
Between the external power supply and analog outputs: Transformer isolation

Withstand voltage

Between 1/O terminals and programmable controller power supply: 500VACrms for 1 minute
Between the external power supply and analog outputs: 500VACrms for 1 minute

Insulation resistance

Between I/O terminals and programmable controller power supply: 10MQ or higher, at 500VDC

Number of occupied I/O points

16 points (/O assignment: Intelligent 16 points)

External interface

18-point terminal block

Applicable wire size

0.3 to 0.75mmi

Applicable solderless terminal

R1.25-3 (solderless terminal with an insulation sleeve cannot be used)

External power supply

24VDC +20%, -15%

Ripple, spike 500mVp_p or lower

Inrush current: 5.0A, 690us or shorter

Current consumption: 0.14A

Internal current consumption (5VDC)

0.16A

External dimensions Height 106mm (Base unit mounting side: 98mm)
Width 27.8mm
Depth 131mm

Weight 0.14kg

*1  For details on the 1/0 conversion characteristics, refer to the following.
5~ Appendix - 15 I/O characteristics of D/A conversion

*2 Except for the conditions under noise influence.

*3 A count more than 50000 times causes Number of writes to offset/gain settings reach limit error (error code: 1080H).
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HER60DAVS

Item

Specifications

Number of analog output channels

8 channels

Digital input

16-bit signed binary value (-32768 to 32767)

Analog output voltage

-10 to 10VDC (external load resistance value 1kQ or more)
0 to 5VDC (external load resistance value 500Q2 or more)

Analog output current

I/0 characteristics, resolution™

Analog output range Digital output value Resolution

Voltage | 0 to 5V 0 to 32000 156.3uV
1to 5V 125.0uV
-10 to 10V -32000 to 32000 312.5uV
User range setting

Accuracy (accuracy of the maximum analog output
value) 2

Ambient temperature 25+5°C: Within £0.1% (Voltage +10mV)
Ambient temperature 0 to 55°C: Within +0.3% (Voltage +30mV)

Conversion speed

80ps/CH

Number of offset/gain settings*3

50000 times maximum

Output short circuit protection

Protected

Isolation method

Between I/O terminals and programmable controller power supply: Photocoupler
Between output channels: Non-isolation
Between the external power supply and analog outputs: Transformer isolation

Withstand voltage

Between 1/O terminals and programmable controller power supply: 500VACrms for 1 minute
Between the external power supply and analog outputs: 500VACrms for 1 minute

Insulation resistance

Between 1/0 terminals and programmable controller power supply: 10MQ or higher, at 500VDC

Number of occupied I/O points

16 points (/O assignment: Intelligent 16 points)

External interface

18-point terminal block

Applicable wire size

0.3 to 0.75mmi

Applicable solderless terminal

R1.25-3 (solderless terminal with an insulation sleeve cannot be used)

External power supply

24VDC +20%, -15%

Ripple, spike 500mVp._p or lower

Inrush current: 5.0A, 670us or shorter

Current consumption: 0.16A

Internal current consumption (5VDC) 0.16A

External dimensions Height 106mm (Base unit mounting side: 98mm)
Width 27.8mm
Depth 131mm

Weight 0.14kg

*1  For details on the 1/0 conversion characteristics, refer to the following.
5" Appendix - 15 I/O characteristics of D/A conversion

*2 Except for the conditions under noise influence.

*3 A count more than 50000 times causes Number of writes to offset/gain settings reach limit error (error code: 1080H).
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ER60DAI8

Item

Specifications

Number of analog output channels

8 channels

Digital input

16-bit signed binary value (-32768 to 32767)

Analog output voltage

Analog output current

0 to 20mADC (external load resistance value 0 to 600Q2)

I/0 characteristics, resolution™

Analog output range Digital output value Resolution
Current | 0to 20mA 0 to 32000 625.0nA
4 to 20mA 500.0nA
User range setting -32000 to 32000 350.9nA

Accuracy (accuracy of the maximum analog output
value) 2

Ambient temperature 25+5°C: Within £0.1% (Current £20uA)
Ambient temperature 0 to 55°C: Within £0.3% (Current +60pA)

Conversion speed

80ps/CH

Number of offset/gain set‘tings*3

50000 times maximum

Output short circuit protection

Protected

Isolation method

Between I/O terminals and programmable controller power supply: Photocoupler
Between output channels: Non-isolation
Between the external power supply and analog outputs: Transformer isolation

Withstand voltage

Between 1/O terminals and programmable controller power supply: 500VACrms for 1 minute
Between the external power supply and analog outputs: 500VACrms for 1 minute

Insulation resistance

Between 1/0 terminals and programmable controller power supply: 10MQ or higher, at 500VDC

Number of occupied I/O points

16 points (/O assignment: Intelligent 16 points)

External interface

18-point terminal block

Applicable wire size

0.3 to 0.75mmi

Applicable solderless terminal

R1.25-3 (solderless terminal with an insulation sleeve cannot be used)

External power supply

24VDC +20%, -15%

Ripple, spike 500mVp._p or lower

Inrush current: 5.0A, 700us or shorter

Current consumption: 0.26A

Internal current consumption (5VDC)

0.16A

External dimensions Height 106mm (Base unit mounting side: 98mm)
Width 27.8mm
Depth 131mm

Weight 0.14kg

*1  For details on the I/O conversion characteristics, refer to the following.
5" Appendix - 15 I/O characteristics of D/A conversion

*2 Except for the conditions under noise influence.

*3 A count more than 50000 times causes Number of writes to offset/gain settings reach limit error (error code: 1080H).

APPENDICES

Appendix 4 Specifications of the A/D Converter Module and D/A Converter Module ~ App. - 23



Appendix & Timer, Counter

Appendix 5.1 Timer

Function

RCPU

Low-speed timer

Measurement
unit

* 100ms (default)
The unit can be changed within the range of 1 to 100ms in parameters.

Specification
method

| | | [ ouT TO K100

High-speed timer

Measurement
unit

* 10ms (default)
The unit can be changed within the range of 1 to 100ms in parameters.

Specification

High-speed timer

method e
| _— specification
|} [ OUTH TO K100
* Configure the high-speed timer setting with sequence programs.
Retentive timer Measurement Same as that of the low-speed timer
unit
Specification
method | |
| | | [ ouT =T0 K100
High-speed retentive timer Measurement Same as that of the high-speed timer
unit
Specification . .
P High-speed timer
method it
| ~— specification
| | [ OUTH =70 K100
* Configure the high-speed timer setting with sequence programs.
Setting range « 1to 32767
Processing of the setting value 0 * Momentarily on
Index modification Contact * Available (Only Z0 and Z1 can be used.)
Coil « Available (Only Z0 and Z1 can be used.)

Setting value

 Not available

Current value

* Available (Z0 to Z15 can be used.)

Current value update processing

Contact on/off processing

* When the OUT TO instruction is executed

Precautions for using timers

The RCPU updates the current values of timers and turns on or off contacts of them at execution of the OUT TO instruction.
Thus, if the current value of a timer becomes equal to or larger than the set value when the coil of the timer turns on, the
contact of the timer will turn on.

To create a program in which the operation of a timer contact triggers the operation of another timer, program the timers in

order from the one that operates last.

In the following cases, if a program is created in order of timer measurements, all timers turn on in the same scan.

* The value set to a high-speed timer is smaller than the scan time.

* The value set to a low-speed timer is 1.
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[Ex]

* When timers TO to T2 are programmed in order from the one that measures last

= Timer T2 starts measurement from the next scan after the contact
of timer T1 turns on.

K1 Timer T1 starts measurement from the next scan after the contact

of timer TO turns on.

T1
| | [ ouT TZ
To
|| =R T
i
[ | [ oUT TO

k1 Timer TO starts measurement when X0 turns on.

* When timers TO to T2 are programmed in order of measurement

Hi
| | ER T kK1 Timer TO starts measurement when X0 turns on.
TO
| | [ ouT Ti K1
When the contact of timer TO turns on, the contacts
T1 of timers T1 and T2 also turn on.
| | [ ouUT T2 k1

Appendix 5.2 counter

Function

RCPU

Specification method

Index modification

| | | [ ouT Co K100
Contact * Available (Only Z0 and Z1 can be used.)
Coil * Available (Only Z0 and Z1 can be used.)

Setting value

* Not available

Current value

« Available (Z0 to Z15 can be used.)

Current value update processing

Contact on/off processing

* When the OUT Tn instruction is executed
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Appendix 6 Inline ST

The inline ST is the function used to create an inline ST box that displays an ST program in the cell of the instruction
corresponding to a coil in the ladder editor, and edit and monitor it.

This function enables to create numerical operations and character string processing easily in ladder programs.

* Program that does not use the inline ST
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* Program that uses the inline ST
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Appendix 6.1 Using the inline ST

Inserting the inline ST

Operating procedure
1.

Edit | Find/Replace Convert View Online Debug Diagnostics Tool Window Help

W RO oz R RRESOAEEELRT RS
M Redo Ctrl+Y . ‘ e
% ot X mmsE LeLn @ SRR ER SRR
Copy Ciri+C  [FSSFPSNENENN (i:) rogrou [FRG] [LD] 25tep x
[B Paste Ctrl+v 1 > | 3 | p | S | 5
Continuous Paste(Q)... Ctrl+Alt+V
Insert and Paste(L) Alt+Ins
Delete Del
Insert Row Shift+Ins
Delete Row Shift+Del
Insert Column Ctrl+Ins
Delete Column Ctri+Del .
NOP Batch Insert... 1. Click!
NOP Batch Delete
Ladder Edit Mode(Z) 3
Ladder Symbel 3
Inline Structured Text *B & Insert Inline Structured Text Box
Edit FB Instance = Isplay lemplate
Change FB/FUN Data... & Mark Template (Left) Alt+<
1/0 Argument *» | @ Mark Template (Right)(J) Alt+->
Documentation » | "» Register Label(V) Ale+F2
Easy Edit » | *i-  Comment Out of Selected Range(K) Ctrl+Shift+5
Temporarily Change Ladders(K) , | *i Disable Comment Out of Selected Range(Z) Ctrl+Shift+D
Write - 1 2 3 4 5 | 6 | 7 8 3 10 11 12 2'
1
1 -
2
: =
3 () D

Click @ on the toolbar, or select [Edit] — [Inline
Structured Text] — [Insert Inline Structured Text
Box] from the menu.

An inline ST box is inserted on the ladder editor.

Point}3

» Entering "STB" in the ladder entry dialog box inserts an inline ST box.
« To insert the inline ST in parallel, create lines and then insert an inline ST box.

ProgPou [PRG] [LD] 2Step *

Wite - 1 | o2 | 3 [ 4 5 6 7 8 9 10 n_ | 12
0 W0
1 — |
TLLLLLLIT
H .
H .
2 -
H H
.
H
3 (o) —[END#

Insert an inline ST box at an input part in parallel.

Insert Inline Structured
Text Box
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Editing the inline ST

Double-click an inline ST box.
The program in an inline ST box can be edited in the same way as that is written in ST.

For details, refer to the following.
L[] GX Works3 Operating Manual

Deleting an inline ST box

Operating procedure

1. Select an inline ST box to be deleted.

s [ s [ 7 ] 8

9

10

11

2 ]

1. Ciick =

~

11 WD:=(DI00+D101+D102¢D103)/D104;

3 [C2)]

2. Click [Edit] — [Delete] from the menu.

10

|

[E|

Write -1 [ 2 3 4
X100

1 — =

(a8)
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Appendix 6.2 Precautions for using the inline ST

HPrecautions for creating ladders
» Only one inline ST box can be created in one ladder block.

* An FB instance and inline ST box cannot be arranged in one ladder block.

» Creating an inline ST box at the position of an instruction corresponding to a contact creates an inline ST box at the position
of an instruction corresponding to a coil.

» When an unconverted inline ST exists on the ladder editor, the program cannot be edited. Convert the program and edit it.

HPrecautions on the inside of an inline ST box
» Up to 2048 characters can be entered in an inline ST box. (A line break is counted as one character.)
» Up to 23 local labels can be used in an inline ST box (except for constants).
« Labels of the following data types cannot be used.
» Counter
e Timer
* Retentive timer
» Pointer
» Structure
* Array
» Function block
» Lower-case device names cannot be used as labels regardless of option settings.
« Instructions cannot be entered using the "Element Selection" window.
» The template function of ST programs cannot be used.
* Label suggestions are not displayed.
» The editing status cannot be restored to the previous one by performing operations such as selecting [Edit] — [Undo].

EVerifying a program containing an inline ST
When a project or project revision is verified by selecting "Program"”, an inline ST is not the verification target. To verify a
program containing an inline ST, select "Program File".

BFinding or replacing items in a program containing an inline ST
The inside of an inline ST box is not the target of the following find/replace functions.

* [Replace String]

* [Find Device/Label]/[Replace Device/Label]

« [Find Instruction)/[Replace Instruction]

* [Find Contact or Coil]

* [Change Open/Close Contact]

+ [Device Batch Replace]

When searching the inside of an inline ST box, use [Cross Reference] or [Device List].

ECopying an inline ST box

When copying an inline ST box, select a ladder block including the left side of the left rail. Copying only contacts in a ladder
block containing an inline ST box or only an inline ST box is not allowed.

Copying a ladder block containing an unconverted inline ST box is also not allowed. Convert the program and then copy the
ladder block.

BJumping to an inline ST box during monitoring
When jumping to an inline ST box is performed by a search or verification operation during monitoring, the cursor will be

moved to the target position but the range will not be selected.
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Appendix 7 Battery

Install a battery in the CPU module to hold

data in the program memory, RAM, and latch devices at power-off.

The following table lists the performance specifications of the battery used for the CPU module.

Item Q6BAT | a7BAT
Type Manganese dioxide lithium primary battery

Initial voltage 3.0V

Nominal current 1800mAh ‘ 5000mAh

Battery life when not used

Approximately 5 years (room temperature)

Lithium content

0.49g ‘ 1.52g

Application

To hold backup data and clock data

*1  The Q7BAT-SET includes a battery holder.
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Appendix 8 Real Number (Floating-point Data)

Data size and data range

Real number data includes single-precision 32-bit real number data and double-precision 64-bit real number data.

Real number data can be stored only in devices other than bit devices or in single-precision or double-precision real data type

labels.
Data name Data size Value range
Single-precision real number data (single-precision Positive 32 bits (2 words) 27126 < real number < 2126
floating-point data) number
Zero 0
Negative -2128 < real number < -27126
number
Double-precision real number data (double-precision | Positive 64 bits (4 words) 271022 ¢ real number < 21024
floating-point data) number
Zero 0
Negative -21024 < real number < -271022
number

Configuration of single-precision real number data

Single-precision real number data consists of a sign, mantissa, and exponent, and is expressed as shown below.

The following figure shows the bit configuration of the internal expression of single-precision real number data and the

| Sign | 1. | Mantissa x 2

meaning of each part.

N I B B N B T N

b31  b30 b23  b22 b16 b15 b0
\ J\C AN _
N ~"
Sign Exponent Mantissa

ESign (1 bit)
This bit represents the positive or negative sign of a numerical value. "0" indicates a positive number or 0. "1" Indicates a
negative number.

EMantissa (23 bits)

A mantissa means XXXXX:- of 1.XXXXX: x 2N representing a single-precision real number in binary.

HEExponent (8 bits)
An exponent means N of 1. XXXXX--- x 2N representing a single-precision real number in binary. The following table shows the
relationships between the exponent value and N of a single-precision real number.

Exponent (b24to | FFH FEH FDH | .- |81H 80H 7FH 7EH - | 02H 01H 00H

b30)

N Not used | 127 126 2 1 0 -1 -125 -126 Not used
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Configuration of double-precision real number data

Double-precision real number data consists of a sign, mantissa, and exponent, and is expressed as shown below.

The following figure shows the bit configuration of the internal expression of double-precision real number data and the

x 2

| Sign | 1.| Mantissa

meaning of each part.

HERSlEEEEEEEENEEEN

b63  b62 b52  b51 b16 b15 b0
\ )\ ANE _
R ~
Sign Exponent Mantissa

WSign (1 bit)
This bit represents the positive or negative sign of a numerical value. "0" indicates a positive number or 0. "1" Indicates a
negative number.

EMantissa (52 bits)

A mantissa means XXXXX:- of 1. XXXXX--- x 2N representing a single-precision real number in binary.

EExponent (11 bits)

An exponent means N of 1.XXXXX:-- x 2N representing a single-precision real number in binary. The following table shows the
relationships between the exponent value and N of a single-precision real number.

Exponent (b52 to 7FFH 7FEH 7FDH 401H 400H 3FFH 3FEH 02H 01H 00H
b62)

N Not used | 1023 1022 2 1 0 -1 -1021 -1022 Not used
Precautions

EWhen setting an input value of single-precision real number from the engineering tool
The number of significant digits is about 7 because the engineering tool processes single precision real number data in 32-bit

single precision.
When the input value of single-precision real number data exceeds 7 digits, the 8th digit is rounded off.
Therefore, if the rounded-off value goes out of the range from -2147483648 to 2147483647, it will not be an intended value.

When "2147483647" is set as an input value, it is handled as "2147484000" because the 8th digit "6" is rounded off.

[Ex]

When "E1.1754943562" is set as an input value, it is handled as "E1.175494" because the 8th digit "3" is rounded off.

HEWhen setting an input value of double-precision real number from the engineering tool

The number of significant digits is about 15 because the engineering tool processes double precision real number data in 64-
bit double precision.

When the input value of double-precision real number data exceeds 15 digits, the 16th digit is rounded off.

Therefore, if the rounded-off value goes out of the range from -2147483648 to 2147483647, it will not be an intended value.

[Ex]

When "2147483646.12345678" is set as an input value, it is handled as "2147483646.12346" because the 16th digit "6" is
rounded off.

[Ex]

When "E1.7976931348623157+307" is set as an input value, it is handled as "E1.79769313486232+307" because the 16th
digit "5" is rounded off.
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Point/®

The monitor function of the engineering tool can monitor real number data of CPU modules.

To represent "0" in real number data, set all numbers in each of the following range to 0.

« Single-precision real number data: b0 to b31

» Double-precision real number data: b0 to b63

The setting range of real number data is as follows. ™!

« Single-precision real number data: 2128 < [single-precision real number data] < 27126 o, 27126 ¢ [single-
precision real number data] < 2128

* Double-precision real number data: 21024 < [double-precision real number data] < 21022 o 21022 o
[double-precision real number data] < 21024

Do not specify "-0" (only the most significant bit is 1) in real number data. Performing a real number operation

using -0 results in an operation error.

*1  For the operations to be performed when an overflow or underflow occurs or when a special value is input, refer to the following.
L1 MELSEC iQ-R CPU Module User's Manual (Application)

APPENDICES
Appendix 8 Real Number (Floating-point Data)  App. - 33



Appendix 9 Changing Input Response Time

For an input module, high-speed input module, or I/O combined module, the input response time can be changed in the
module parameters of GX Works3.
The input module obtains external inputs at a selected speed.

ON

External input OFF
OFF |
Input module J

Input response time

ON

Operating procedure

. . 1. Double-click "Parameter” in the "Project” view.
Mavigation ax

o |

iy Project

£l Module Configuration
B ™ Program
& FB/FUN

= (s Label

1. Double-click!

. . 2. Double-click "System Parameter".
Mavigation o x

S~ | B

Iy Project

El Module Configuration

™ Program
¥ FB/FUN

B & Label

o @ Device

F gimne

2. Double-click!

= £y ROSCPU
{5 Module Information
fh Remaote P

(To the next page)
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(From the previous page)

System Parameter

10" Assiegnment || Multiple GPU Setting | Synchronization Setting within the Modules |

ine: Item

3. Click!
Bass Mods:Automatic

| Skts | Power Supply Madule Extension Cable
)

Setting ltem List
| E— |

i
18 Base /Power/Extension Gable Sett
Bl 1/0 Assienment Setting
w || Setting of Points Occupied by Emp

Base No. Baze
Mzir

Extension

Extension
Extension
Extension
Extengion
Extension

Extension

Set base model name. -

Unable to change this setting if users uss funetion that fixes (=

supply/extension cable setting.

Ta chanee the setting, please setting "Use Inter-module Synchronization Function in System’ of inter-
! °

madule synchronization funetion ‘Not Lise

“« (T v

Check ] [ Restare the Default Settines

e List | Find Resall] [

System Parameter Diversion

-
MELSOFT GX Works3

/a.  Read the mounting status (Multiple PLC Mumbers, /O assignment

i <5Slot type, points>, Base/Power Supply/Extension Cable Setting).
Current setting will be overwritten.
Multiple PLC setting will be back to its default.
Are you sure you want to continue?
There might be a slot which cannot be read when the error occurs by
the PLC.
If multiple CPU configuration is valid, the specified high speed interrupt
settings will be deleted,

4. Click!

]|

r
MELSOFT GX Works3

o

Do you want to add the module abel of the following installed
modules?

[Module Name] R60ADS

[Start /O No.] 0000

Ahble to add module labels from [Module] window of
glement selection.

[C] Do Not Show this Dialog Again
This setting can be changed in the Options dialog.

[ 5. Click!

Yeas |

~

(To the next page)

3. The "System Parameter" dialog box appears.
Click the "Read Mounting Status" button.

4. The confirmation dialog box appears. Click the
[Yes] button.

5. The confirmation dialog box for adding the module
label of the mounted module appears. Click the
[Yes] button.
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(From the previous page)

= 6. The mounting status is read and displayed on the

System Parameter

n " H H
V0 Assisnment | Muiple GPL Setting | Synchronization Sefting within the Modules | System Parameter" dialog box. Click the [OK]
Settin tem List Settin ltem
i Read Mounting Display Settine | Ghange GPU Ord Up. bUtton "
Status(RY &%) anee e
Lern Bass ModeDetail
530 ModeDetails
g B2
Base/Pomery Extonsion Cabl Sett . Skt | Madule Name [ Module Status Settine Points | Stert XY |~
IO Assianment Setling 7 Han :
1| Seting of Ponts Oceupied by Emp cPU ROBCPU(Host Statian) 3E00
0(0-0 REOADY No Setting 16 Paints 0000
1fo-13 RE0DAY No Setting 16 Paints (1)
A i) No Setting 64 Points 020
3(0-3)
4(0-8)
< i ] v
Set module name -
Unable to display the module configwration diagram nhen set the module name: other than host station
GPU,
and do not set the base name of main base in the [Base/Poner Supply/Extension Cable Settingl.
Unable to change this setting if users use inter-module synchronization function that fixes 1O L
« il 3
Hem st [Find Fasull [ Check. | [ Pestors the Defoult Settines |

. b f
6. Click!

- - 7. Double-click "Module Parameter" of the RX42C4.
= B Module Information

= fi 0000:R60AD4
ﬁ Module Paramete
M Module POU (Shot
= £ 0010:R600A4
§% Module Parametel
J Module POU (Shor

7. Double-click!

8. The "RX42C4 Module Parameter” dialog box
appears. Configure the input response time

0020:RX42C4 Module Parameter =

-
= < #) setting.
= Fem Settine Vale a

inputresponsc Gme sctiig
il X0 10ms: H
; ) Internupt setting X0t I0ms
{fh Refresh Setting
X2 10ms:
- X0 10ms:
X0 10ms:
05 10ms:
06 10ms:
07 10ms:
08 10ms:
09 10ms:
X0A 10ms:
0B 10ms: il

Ttem List | Find Resul Check. ] [ Festore the Default Settines
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