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SAFETY PRECAUTIONS

(Read these precautions before exercise.)
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.

/N\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 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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TRADEMARKS

Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or
other countries.
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The company names, system names and product names mentioned in this manual are either registered trademarks or
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INTRODUCTION

To help users acquire the knowledge required for configuring a data collection system using the MES interface module, this

manual describes the functions and specifications of hardware and software used to configure a system, explains the
databases, and provides troubleshooting information.

RELEVANT MANUALS

Manual name [manual number] Description Available
form

MELSEC iQ-R C Controller Module User's Manual (Startup) | Performance specifications, procedures before operation, and troubleshooting | e-Manual

[SH-081366] of the C Controller module PDF
MELSEC iQ-R C Controller Module User's Manual Functions, devices, and parameters of the C Controller module e-Manual
(Application) PDF
[SH-081368]

MELSEC iQ-R C Controller Module Programming Manual Programming specifications and dedicated function library of the C Controller | e-Manual
[SH-081370] module PDF
MELSEC iQ-R C Controller/C Intelligent Function Module Programming specifications and dedicated function library relating to data e-Manual
Programming Manual (Data Analysis) analysis of the C Controller module/C Intelligent Function Module PDF

[SH-081755]

CW Workbench/CW-Sim Operating Manual System configuration, specifications, functions, and troubleshooting of CW e-Manual

[SH-081372] Workbench/CW-Sim PDF

CW Configurator Operating Manual System configuration, parameter settings, and online operations of CW e-Manual

[SH-081381] Configurator PDF
Point

e-Manual refers to the Mitsubishi Electric 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 overview

The C Controller module is a CPU module developed based on the multi-core ARM® and capable of executing multiple
programs simultaneously. Featuring both robustness and timing accuracy, the C Controller module can serve as an alternative
platform to personal computers or MCUs. Moreover, the fanless design adopted by the C Controller module, which prevents
the spread of dust, is most suitable for use in a clean environment such as a microchip factory. Taking advantage of the
excellent features of the MELSEC iQ-R series, such as high performance, flexibility, and robustness, the C Controller module
realizes automation systems for a variety of industrial uses.

1.1  Features of the C Controller Module

Easy access to programmable controller devices with dedicated functions

Applications for handling programmable controllers, such as access to the C Controller module, I/O module, intelligent
function module, network module, programmable controller CPU, and Motion CPU, can be created by using dedicated
functions.

There are four types of dedicated functions: the CCPU/CITL functions, QBF functions, ISR (Interrupt Service Routine) QBF
functions, and MD functions.

High-speed calculation realized by using function libraries

Processing that is difficult to achieve with a ladder program, such as FFT operations and digital filter operations used for
vibration analysis and other processes, can be used as a function library.

Using this data analysis library, data analysis and judgment processing can be realized easily.

In addition, calculation can be performed at speeds higher than when the programmable controller CPU is used.

Easy connection with peripherals

Compatible with SLMP (MC protocol), which is a predefined protocol for programmable controllers, the C Controller module
can read from/write to devices via the Ethernet ports.

Regardless of the communication destination device, data communications can be performed by the same communication
method from an external device. In addition, the R12CCPU-V is compatible with CC-Link |IE Field Network Basic as well.
CC-Link IE Field Network Basic is a network that can realize cyclic transmission by just implementing software, which allows
various peripherals to be connected easily.

Checking made easy with LED indications

Without a personal computer, debugging, machine operating status check, and primary diagnostics when an error occurs can
be performed easily by checking LED indications.
The dot matrix LED can display letters and symbols as well.

Easy maintenance without the need for battery replacement

Battery replacement is not required because MRAM (magnetoresistive random access memory) is adopted. Time and efforts
associated with battery replacement can be saved, such as the recording of replacement dates, maintenance plan
management, and the checking of ERR LED notifying a battery voltage drop.

Unauthorized access prevention by limiting access and setting account lockout

The C Controller Setting and Monitor Tool, FTP, login user for connection using telnet, and account lockout can be configured.
In addition, by setting access rights (read/write/execute) to each login user, a role such as the administrator and field operator
can be set on a login user basis to prevent unauthorized access.

1 OVERVIEW
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Security improved by stopping connection services

The states of services operating in the C Controller module can be set.

Whether to enable/disable services can be set with the C Controller Setting and Monitor Tool parameter setting to improve

security.

Polling processing for waiting for processing completion not required

Event driven programming, which is common for MCUs/personal computers, is available.

CPU load reduction and high-speed response processing are realized because there is no need to wait for a processing
completion signal from a module.

Load distribution realized by executing two tasks simultaneously

Two tasks can be executed simultaneously because a dual-core CPU is installed.

Since an interrupt service routine and a task can be executed simultaneously as well, CPU load distribution can be realized.

1 OVERVIEW
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1.2 C Controller System Configuration

Select the C Controller module and modules with various functions according to the application, and mount them on the base

unit, which operates as a backplane, to flexibly build a system.
For a C Controller system, a system can be flexibly and easily built, just by selecting necessary modules according to the

application and mounting them on a base unit.

Overall System Configuration

The following shows the overall C Controller system configuration.

(1) C Controller module

(2) Programmable controller CPU, process CPU, Motion CPU, and C Controller module
(3) Main base unit

(4) Power supply module, 1/0 module, and intelligent function module

(5) Extension base unit and RQ extension base unit

1 1 OVERVIEW
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Peripheral configuration

The following figure shows a configuration with peripherals.

& mrsuesh ©
wHERS

(6)

\

(1) Maintenance personal computer (Telnet function and FTP function)

(2) User program development environment (CW Workbench and CW-Sim)

(3) SNTP server

(4) USB Mass Storage Class compatible device

(5) SD memory card

(6) Connection via built-in Ethernet (HMI (Human Machine Interface) (GOT), SLMP-compatible device)

(7) CW Configurator

(8) Networks via network module (CC-Link IE Controller Network, CC-Link IE Field Network, MELSECNET/H Network, and CC-Link)
(9) Connection via built-in Ethernet (CC-Link IE Field Network Basic compatible device)

1 OVERVIEW 1 1
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Point/®

» USB devices can be used for a firmware version of the C Controller module "03" or later.

« To install and connect a peripheral to the C Controller module, comply with the specifications of both the C
Controller module and the peripheral.

« For details on access via each network module and access using Ethernet communication, refer to the

following.

[ MELSEC iQ-R C Controller Module User's Manual (Application)

Applicable Software

The following table lists software that can be used for the MELSEC iQ-R C Controller module system. (LI1Manual for each

software used)

Software package

Version

CW Configurator SW1DND-RCCPU-J Version 1.00A or later
SW1DND-RCCPU-E

CW Workbench SW1DND-CWWR-E/EZ/EVZ Version 1.00A or later

CW-Sim SW1DND-CWWSIMR-EZ Version 1.00A or later

CW-Sim Standalone

SW1DND-CWWSIMSAR-E

Version 1.00A or later

Wind River Workbench

Version 3.3

GX Works3 SW1DND-GXW3-J Version 1.007H or later
SW1DND-GXW3-E

GT Designer3 SW1DNC-GTWK3-J Version 1.126G or later
SW1DNC-GTWKS3-E

MT Works2 SW1DNC-MTW2-J Version 1.110Q or later

SW1DNC-MTW2-E

SD Memory Card

One SD memory card can be inserted in the C Controller module.

SD memory cards that can be used

The following table lists the SD memory cards manufactured by Mitsubishi Electric that can be used.

Model Description

NZ1MEM-2GBSD SD memory card 2GB

NZ1MEM-4GBSD SD memory card 4GB

NZ1MEM-8GBSD SD memory card 8GB

NZ1MEM-16GBSD

SD memory card 16GB

For commercially available SD memory cards, refer to the Mitsubishi Electric FA global website. Before using a commercially
available SD memory card, check that the card does not affect the control of the target system.
TECHNICAL BULLETIN No.FA-A-0023

Precautions

» Execute formatting for the SD memory card using the formatting function of CW Configurator.

« If an SD memory card other than those listed above is used, a problem, such as damage to data in the SD memory card
and system operation stop, may occur.

+ 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 C Controller module, or removing the SD memory card. Always power off
or reset the C Controller module, or remove the SD memory card after access to the SD memory card stops.

1 OVERVIEW
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1.3

External I/O Signals and I/O Numbers

Pointp

Understand the rules for giving 1/0 numbers for the iQ-R series.

Wiring of I/O devices

Signals from an external input device are handled in a program by being replaced with input numbers determined by the

mounting position of the connected input module and terminal numbers. In addition, output numbers determined by the

mounting position of the output module to which the external output device is connected and terminal numbers are used for

outputs of a program's calculation results (coils).

3 4 «——— Slot number

0 1 2
77 7
i A/
(Power (CPU)
supply)
(RY)
Input number (RX) Output number
/ utput nu
Na Y10
e @
/\I/_ X0
w Cs1 Y11 /AN
[ S
i cs2
— X2
- Y12 @
|+ PB2 3 NG
—1 ]
w PB3 4 Y13 RD
/}/—
w181
| X5 Y14 ®GN
LS2
— X6
— Y15 []Mct
LS3 X7
—7 | L
LS4 ]
I Y16 MC2
—7 | X8
L PB4 X9 —
— ] y17  []MC3
| W PBS XA
/‘I/_ —
w CS3 XB COM1
£
— xc Y18 /N
| <D \_/ :
AN, |
e (M IYIF /7N ;
] N
— XF COM2
1] CoM
N Output module
Input module

N

Base unit

+ 1/0 numbers are hexadecimal and start from 0.

The number for each input and output is common,
and the inputs have "X" and the outputs have "Y"
before their numbers.

* The maximum number of the I/O numbers for a CPU

module is 4096 points.

+ I/O numbers can be freely assigned beyond a boundary

between the MELSEC iQ-R series and the
MELSEC-Q series, being free from the restriction of
assignment orders.
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I/O0 numbers of the main base unit

The 1/0O numbers of the I/O module mounted on the main base unit are assigned as follows. The concept is the same for the I/

O module and the intelligent function module.

Main base (R35B, R38B, R312B)

0 1 2 3 4 5 6 7 8 9 10 11 «—— Slot number

Clo0| 10| 20| 30|40 50| 60| 70 | 80 | 90 | AO | BO«— 1O number

to to to to to to to to to to to to

a|npow Ajddns Jamod
T

U | OF | 1F | 2F | 3F | 4F | 5F | 6F | 7F | 8F | 9F | AF | BF

For 5-slot base (R35B)

For 8-slot base (R38B)

For 12-slot base (R312B)

* /O numbers for one slot (1 module) are assigned in units of 16 points (0 to FH), starting from the lowest number.
In other words, basically a 16 point module is mounted on every slot.
For example, the following figure shows 1/0O numbers when a 32 point module is mounted on slot 5.

Main base unit :

0o 1 2 3 4 5 6 7<+«— Slot number

When a module is g Cloo[10|20|30|40[50]70]| 80
replaced with a 32 E to
point module, the 2 5F
numbers for the next 2| P|tojto)to]to)to 60 to | to
module are changed. E] to
(The numbers are S | U|oF|1F|2F | 3F|4F | 6F| 7F | 8F

advanced.)

* 1/O numbers are assigned to an empty slot (where an 1/0O module is not mounted) as well.
For example, the following figure shows 1/0 numbers when slot 3 is empty. (Initial setting)
The number of points to be assigned can be changed by the setting.

Main base unit

4 5 6 7 «— Slot number
40 | 50| 60 | 70

to | to | to 30 to | to | to | to

U | oF | 1F | 2F | 3F|4F | 5F | 6F | 7F

BInpouw A|ddns Jemod
)

1 4 1 OVERVIEW
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2 STARTING UP THE DEMONSTRATION
MACHINE

2.1 Demonstration Machine System Configuration

The following describes the system configuration of the demonstration machine.

Ethernet CH2 Ethernet CH

(192.168.4.4) (192.168.3.3)
Ethernet

(192.168.3.100)

)

Device/software Product model/description
(1) PLC system Main base unit R35B
Power supply module R61P
C Controller module R12CCPU-V
A/D converter module R60AD4
D/A converter module RG60DA4
(2) GOT2000 GT2708-STBA
(3) Personal computer Personal computer running Windows
Engineering tool CW Configurator SW1DND-RCCPU-J
CW Workbench SW1DND-CWWR-E
2 STARTING UP THE DEMONSTRATION MACHINE 1 5
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GOT screen display

Initial display device DO | | Initial display device D1 Initial display device D10 (32 bits)

o T T O o
LSCURCURCURCURCUSUL SUBL e

Display 1 Display 2

Upper row: The display device is changeable

Lower row: Displays data

Upper row: The input device is changeable

Lower row: Sets/ displays input data

» Touch to switch screens.

 Touch the [Initialize input/display device] button to initialize the device number at top.

1 6 2 STARTING UP THE DEMONSTRATION MACHINE
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2.2  Wiring the Demonstration Machine

This section describes the procedure for wiring the demonstration machine.

1. Connect the C Controller module (CH1) and the personal computer using an Ethernet cable.

C Controller module

Ethernet cable

Personal computer

2. Connect the C Controller module (CH2) and the GOT using an Ethernet cable.

C Controller module

Ethernet cable

GOT2000

2 STARTING UP THE DEMONSTRATION MACHINE 1
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2.3  Procedures Before Operation

This section describes the procedure from startup of the C Controller module to program execution.
When operating the C Controller module for the first time, perform hardware diagnostics to check that the module has no
problem before starting up the system.

Executing hardware diagnostics

Operating procedure

1. Mounting the C Controller module
Mount the power supply module and C Controller module on the base unit. (L1 MELSEC iQ-R Module Configuration Manual)

2. Powering on the system
Check that the wiring of the power supply and the power supply voltage are correct, and turn the power on.

3. Initializing the C Controller module
Initialize the C Controller module. (=~ Page 19 Executing initialization)

4. Executing hardware diagnostics
Check the hardware status of the C Controller module. (I~ Page 22 Executing hardware diagnostics)

Starting up the C Controller system

Operating procedure

1. Inserting the SD memory card
Insert the SD memory card to the C Controller module as necessary. (L1 MELSEC iQ-R C Controller Module User's Manual
(Startup))

2. Mounting modules and connecting cables
Mount modules on the base unit and connect cables. (LI1 MELSEC iQ-R Module Configuration Manual)

3. Powering on the system

Check the following items before powering on the system.

» The wiring of the power supply and the power supply voltage are correct.
» The C Controller module is in the STOP state.

4. Creating a project
On the personal computer with CW Configurator installed, create a project for the C Controller module to be used.
(==~ Page 37 Parameter Settings)

5. Connecting the personal computer and the C Controller module
Connect the personal computer with CW Configurator installed and the C Controller module. (==~ Page 44 Specifying the
connection destination)

6. Setting parameters

Set system parameters, CPU parameters, and module parameters. (I~ Page 37 Parameter Settings)

Parameters other than the above need to be set to use the SD memory card function or to mount an intelligent function
module. (L1 User's Manual (Application) for the module used)

7. Writing to the C Controller module
Write the parameters set with CW Configurator to the C Controller module. (=5~ Page 46 Writing parameters to the C
Controller module)

8. Resetting the C Controller system

Reset the system in either of the following ways.

» Power off and on the system.

* Reset the C Controller module (==~ Page 21 Reset operation procedure).

1 8 2 STARTING UP THE DEMONSTRATION MACHINE
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9. Checking for errors
Check the status of the READY LED and ERROR LED of the C Controller module. If an error has occurred, perform
troubleshooting. If an error has occurred in a module other than the C Controller module, refer to the manual for each module.

10. Creating a user program

Create a user program.

+ Create a user program and perform debugging. (=5~ Page 137 Creating a new user program)

» Create a script file. (==~ Page 82 Creating and storing a script file)

» Register the user program and script file into the C Controller module. (==~ Page 82 Creating and storing a script file)

11. Resetting the C Controller system

Reset the system in either of the following ways.

» Power off and on the system.

» Reset the C Controller module (=~ Page 21 Reset operation procedure).

12. Executing the program
Run the C Controller module and check that the BUS RUN LED turns on.

Executing initialization

Initialize the C Controller module in any of the following cases.

» The system operates for the first time.

» The C Controller module does not start up by executing the script file registered in the program memory.
* The user name/password set to the C Controller module is forgotten.

Pointp

When initialization is executed, the program memory, device/label memory, and data memory data are
deleted. Backup necessary data before initialization.

Initialization execution procedure
Before switch operation, check that the RESET/STOP/RUN switch is in the middle position.

Operating procedure
1. Hold the MODE/SELECT switch in the MODE position.

2. Power on the C Controller module. The BUS RUN LED

R12CCPU-V E00EO000000EECO0EE0D L .
_READY _ ERROR = turns on and "M-00" is displayed on the dot matrix LED.
BUSRUN = ( \RDRDY E00E00EEE0EE0E0NE0ED
E00EO00000E0ONORO0ED
LISFR | SBRDY E00E000000800B0E0080
RS SD/RD E00E0000000EE000EE00

2.0N!

2 STARTING UP THE DEMONSTRATION MACHINE 1
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RESET RUN
(O)

eTnn
IODE SELEC

(0)
=

RESET RUN

R12CCPU-V
KEADY gt {ROR
BUSRUN i (= DRDY

R12CCPU-V
READY _ :RROR
BUSRUN = C RDRDY
1IFR, | SBRDY
RS SD/RD

7.0N!

R12CCPlI-\
READY " E ROR
BUS RUN - @ DRDY
USER I &S 3RDY
K> SD/RD

Erpetemecy )

READY : {ROR
BUSRUN CA DRDY
USER  U! BRDY
KS SD/RD

HEModes that can be selected

9.

10.

Release the MODE/SELECT switch and put it back to
the center position.

Set the MODE/SELECT switch to the SELECT position.
Every time the switch is set to the SELECT position, the
value of mode displayed on the dot matrix LED is
changed. Repeat the action until "0011" is displayed.

Set the RESET/STOP/RUN switch to the RUN position
to execute the selected mode.

The BUS RUN LED flashes during initialization.

Check that the BUS RUN LED turns on and "0000" is
displayed on the dot matrix LED, then reset the C
Controller module.

Initialization is executed after the module is reset.
During initialization, the READY LED turns on and the
BUS RUN LED and USER LED flash.

When initialization is completed successfully, the BUS
RUN LED and USER LED turn off and the READY LED
flashes.

Reset the C Controller module.
=~ Page 21 Reset operation procedure

Mode Dot matrix LED indication Description
10 0010 Default IP setting
1 0011 Module initialization setting

20

2.3 Procedures Before Operation
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If initialization ends abnormally
If the initialization of the C Controller module ends abnormally, the ERROR LED flashes and the READY LED and USER LED
turn on. If the initialization ends abnormally, initialize the C Controller module again.

Point ;>

Do not reset the C Controller module while it is being initialized.
If the C Controller module is reset mistakenly, initialize it again.

Module state after initialization

When initialization is executed, the C Controller module is in the following state.

EDefault IP setting

» The execution of the registered script file is stopped.*1

* The initial value is set for the IP address of the C Controller module.
*1  The script file is renamed as "STARTUP.BAK" and its registration is cleared.

EModule initialization setting

« The default parameters are set for the data memory.

» The program memory, device/label memory, and data memory data are formatted.
* The security password is initialized. (Default password: password)

Reset operation procedure

Operate the switch according to the following procedure to reset the C Controller module.
1. Hold the RESET/STOP/RUN switch (1) in the RESET

position.

R12CCPU-V
READY _ ERROR
BUSRUN CARDRDY .
USER  USBRDY 2. Check that the ERROR LED (2) flashes several times

RS SD/RD and all the LEDs turn off.

3. Setthe RESET/STOP/RUN switch (1) back to the STOP
position.

Pointp

Do not reset the C Controller module while it is being initialized.
If the C Controller module is reset mistakenly, initialize it again.

2 STARTING UP THE DEMONSTRATION MACHINE 21
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Executing hardware diagnostics

Diagnose the hardware in the C Controller module.

Timing of hardware diagnostics

Use hardware diagnostics in the following cases.
» The system operates for the first time.
» Troubleshooting

Point/@

During hardware diagnostics, do not power off or reset the C Controller module. Otherwise, the C Controller

22

module cannot start up correctly. In such a case, perform initialization.

Diagnostics types

The following table shows the modes of hardware diagnostics.

Mode Dot matrix LED Item Description
0 M-00 Mode 1 to 6 diagnostics tests Execute a diagnostics test for each mode in the order of mode
numbers, starting from 1 to 6.
1 M-01 Program memory and data memory Read data from the program memory and data memory, and
diagnostics test perform error detection.
Device/label memory diagnostics test | Check the device/label memory by reading/writing/verifying test
data.
2 M-02 Ethernet diagnostics test Diagnose the condition of the Ethernet ports (CH1 and CH2).
3 M-03 SD memory card interface Diagnose the condition of the SD memory card slot.
diagnostics test
4 M-04 RS-232 diagnostics test Execute a self-loopback test for the RS-232 connector. Prepare
wiring for self-loop back operation.
5 M-05 USB diagnostics test Diagnose the condition of the USB connector.
6 M-06 Bus diagnostics test Check the internal bus memory and registers by reading/writing/
verifying test data.
7 M-07 Dot matrix LED test Test the display condition of the dot matrix LED.
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Executing diagnostics

This section describes the execution procedure for hardware diagnostics.

EPreparation
Execute the following before hardware diagnostics.

1. Mount the module.

Mount the power supply module and C Controller module on the base unit.

Point/@

Hardware diagnostics can be executed even when the C Controller module is not mounted on the CPU slot.
To execute hardware diagnostics by mounting the C Controller module on a slot other than the CPU slot,
mount another CPU module on the CPU slot. An error may be detected in the mounted CPU module, but
hardware diagnostics can be executed.

2. Check the wiring.
» Check that the wiring for the power supply is correct.
» Use only cables for power supply wiring.

3. Make preparations required for each type of diagnostics.

4. Tumnthe power on.
» Check that the power supply voltage is within the range of the specifications.
» Check that the RESET/STOP/RUN switch is in the STOP position.

HPreparations required for each type of diagnostics
Execute the following before executing each mode (0 to 7) of hardware diagnostics.

Mode Description
0 Make all the preparations required for executing modes 1 to 6.
1 Back up the data of the program memory, data memory, and device/label memory.
2 Check that a cable is not connected to the Ethernet ports.
3 Check that an SD memory card is not inserted.
4 Connect a cable to the RS-232 connector.
The connector pin-outs and cable connections are as follows.
(1) (2) (3) (4)
1 CD(DCD) <
2 RD(RXD)
3 SD(TXD) :I
4 ER(DTR)
5 SG
6 DR(DSR) <
7 RS(RTS)
8 CS(CTS) :I
9 CI(RI)
(1) Connector
(2) Pin number
(3) Signal abbreviation
(4) Cable connection
5 Check that a cable is not connected to the USB connector.
6 Preparations for this mode are not required.
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ESelecting a mode
The following describes how to select a mode.

1. Setthe RESET/STOP/RUN switch to the RESET position and hold it in that position until step 4. Check that all the LEDs
turn off.

Set the MODE/SELECT switch to the MODE position and hold it in that position until step 6.

Set the RESET/STOP/RUN switch back to the STOP position.

The BUS RUN LED turns on and "M-00" is displayed on the dot matrix LED.
. Release the MODE/SELECT switch and put it back to the center position.

SO LA WN

. Setthe MODE/SELECT switch to the SELECT position and select a diagnostics mode.
Every time the switch is set to the SELECT position, the displayed value of diagnostics mode is changed.
Repeat the action until the value of the target diagnostics mode is displayed on the dot matrix LED.

BExecuting the mode
The following describes how to execute the selected mode.
@®Executing modes 0 to 6

1. Setthe RESET/STOP/RUN switch to the RUN position.

* While modes 0 to 1 are executed, the BUS RUN LED flashes, and the mode in progress and its progress ratio are
displayed in turn on the dot matrix LED.

Example: "M-01" (diagnostics mode) «— displayed in turn — "0050" (progress rate: %)

* While modes 2 to 6 are executed, the BUS RUN LED flashes, and the mode in progress is displayed on the dot matrix LED.

2. Check that the BUS RUN LED turns on.
When the test is completed successfully, "0000" is displayed on the dot matrix LED.

3. Tumnthe power off.

Pomt
When the RESET/STOP/RUN switch is in the RUN position before taking the procedure for mode execution,

set the switch back to the STOP position.
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@®Executing mode 7

1. Setthe RESET/STOP/RUN switch to the RUN position.

2. Setthe MODE/SELECT switch to the SELECT position.
Every time the switch is set to the SELECT position, the status of the dot matrix LED is changed.
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Point/©

Visually check that all the dots on the dot matrix LED turn on.

If some dot does not turn on, the possible cause is a hardware failure of the C Controller module. Please

consult your local Mitsubishi Electric System & Service Co., Ltd. representative.

Operation upon error detection

This section describes the error content displayed when an error is detected.

EWhen "0000" is not displayed on the dot matrix LED

When an error is detected during diagnostics and setting operation, the ERROR LED flashes, and the value corresponding to

the type of diagnostics in which an error occurred is displayed on the dot matrix LED. If nothing is displayed on the dot matrix
LED and only the ERROR LED flashes, it is a system error.

Mode Dot matrix LED Type of diagnostics in which an error occurred
1 EO010 Program memory and data memory diagnostics test
E020 Device/label memory diagnostics test

E030
E040
2 E050 Ethernet diagnostics test (CH1)
E060 Ethernet diagnostics test (CH2)
3 EO070 SD memory card interface diagnostics test
4 E080 RS-232 diagnostics test™!
5 E090 USB diagnostics test
6 EOAO Bus diagnostics test
EOBO
EOCO
EODO
EOEO

*1  An error may occur if a cable for wiring is not connected correctly. Correctly connect the cable or do the wiring, and execute mode 4

diagnostics again.

Point;§

If an abnormal end occurs, diagnostics or setting operation after that is not executed. Execute diagnostics and
setting operation again. If an error occurs again after an abnormal end, the possible cause is a hardware

failure of the C Controller module. Please consult your local Mitsubishi Electric System & Service Co., Ltd.

representative.
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2.4 TCPI/IP setting on the personal computer

Configure the TCP/IP setting on the personal computer.
This manual describes the procedure using a personal computer running Microsoft® Windows® 7 Operating System.

Operating procedure

1. From the Start menu of Windows®, click
~ Command Prompt [Windows System] = [Control Panel].

1. Click!

—m File Explorer

= Run

g Task Manager

B This PC

-
Windows Administrative Tools

-r.'.‘,“i Xbox Conscle Companion

fiP box Game Bar

Your Phone

2. The Control Panel dialog box appears. Click

Control Panel - a X
2+ B+ Control Pane 1o 5 Network and Internet".
Adjust 2 H Viewby: Category *
) . Click! by Celegory
System andiSecurity User Accounts
Review your clhputer's status : & Change sccount type
Save backup clibies of your files with N

File History’

&5 Appearance and
Personalisation

\,.
4l Clock and Region
~J Change date, time or number formats

Back up and '

d &, [l Network and Internet

;" / Hardware and Sound
SPR*  View devices and printers Ease of Access
) Add 3 device Let Windows suggest settings

Optimise visual display

«. Programs
[ﬁ] Uninstall a program
Get pragrams

\%
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B Network and Internet

Control Panel Home

System and Security
Network and Internet

.

Hardware and Sound
Programs
User Accounts

Appearance and
Personalisation

Clock and Region

Ease of Access

€« v 4 @ s ControlPanel > Network and Intemnet »

N
LY

&l Network and Sharing Centre

- o x

v | & | Search Control Panel £

3. Click!

View network computers and devices

Internet Options
Change your homepage

to ¥ netwo

Manage browser add-ons

Delete browsing history and cookies

Ty
==

&«

Metwork and Sharing Centre

v 4 EE s« Network...

Control Panel Home

Change adapter settings

Change advanced sharing
settings

Media streaming options

See also
Internet Options
Windows Defender Firewall

Network and Sharing Centre

View your active networks

corp.cds-japan.jp
Domain network

Change your networking settings

i Set up a new connection or network

Set up a broadband, dial-up or VPN connection, or set up a router or access

point.

@ Troubleshoot problems

Diagnose and repair network problems or get troubleshooting information.

[E] Ethernet Status

General
Connection
IPv4 Connectivity: Internet
IPve Connechivity: Mo network access
Media State: Enabled
Duration: 07:16:08
Speed: 1.0 Ghps

Activity

5. Click!

Byte:

111,316,345

GErcperties

Ggisable

Sent —— %k ——  Received

| 5,396,853,969
Diagnose

Close
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4.

5.

Click "Network and Sharing Centre".

Click "Ethernet".

Click the [Properties] button.
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U Ethernet Properties
Metworking | Sharing

Connect using:
? Intel{R) 82575LM Gigabit Metwaork Cannection

6. Click and select! |_Corfigure... |
Thig coni "

¥ gi—’l—“le and Printerg

& Microsoft LLDP Protocol Driver
4 Intemet Protocol Version & (TCP/IPvE)
4 Link-Layer Topology Discovery Responder W

< >

Install... Uninstall

Properties

Description

Transmission Contral Protocol /Intemet Protocol. The difault
wide area network protocol that provides com
across diverse interconnected networks. 7.

Click!

Ok Cancel

6. Select "Internet Protocol Version 4 (TCP/
IPv4)".

7. Click the [Properties] button.

\%

Internet Protocol Version 4 (TCP/IPvd) Properties *

General

You can get [P settings assignyeeshessad:

it your network supports

this capability. Otherwise, yo 8. Set! Fr network administrator
for the appropriate IP settingl ’

(") Obtain an IF address automati

(®) Uge the following IP address:

IF address: | 192.158. 3 . 100 |

Subnet mask: | 255.255.255. 0 |

Default gateway: | . . . |

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DMNS server: | . . . |

Alternative DMNS server: | . . . |

[Jvalidate settings upon exit

9. Click!

8. Select "Use the following IP address" and
configure the settings as follows.
[Setting details]
IP address: 192.168.3.100
Subnet mask: 255.255.255.0

9. Click the [OK] button.
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\%

U Ethemnet Properties

Metworking  Sharing

Connect using:
g Intel(R) 82579LM Gigabit Metwork Connection

This connection uses the following items:

f? File and Printer Sharing for Microsoft Networks
Q05 Packet Scheduler

R rtemet Protocol Version 4 (TCP/1Pvd)
O . Microsoft Metwork Adapter Multiplexor Protocol

4 Microsoft LLDP Protocol Driver

. Intemet Protocol Version 6 (TCP/IPvE)

4 Link-Layer Topology Discovery Responder

£ >

Install.. Uninstall

Description

Transmission Control Protocol/Intemet Protocal. The default
wide area network protocol that provides communication
across diverse interconnected networks.

10. Click! oK Cancel

[H] Ethernet Status

General
Connection
IPv4 Connectivity: Internet
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 0r:27:50
Speed: 1.0 Ghps

Activity
Sent — %ﬁj ——  Received
@
Bytes: 123,531,442 | 5,406,854,668
I QEroperﬁes I | Qgisable | | Diagnose |

11. Click!
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10. Click the [OK] button.

11. Click the [Close] button.



3 OPERATING CW CONFIGURATOR

CW Configurator is a dedicated software package for setting and monitoring the parameters of the C Controller module.

3.1  Main functions of CW Configurator

CW Configurator manages module configuration data and parameters for each C Controller module on a project basis.
The main functions of CW Configurator are as follows.

Parameter setting function

This function allows parameters of C Controller modules, /O modules, and intelligent function modules to be set.

0000:RX10 Module Parameter ﬂ

Setting ltem List Setting ltem
R12CCPU-V CPU Parameter
= Setting ltem List Setting ltem
EE No. inputfinterrupt
¥ ut
;i Intemupt setting 5 |r|pm
(@) Refresh Setting P!
3  input T
4  input EE o
5 input - Name Setting
& input +- ] Operation Related Setting
7 input Memory/Device Setting
;. [ RAS Seiting
P P + ﬂ Routing Setting
input [-fi4 Service Settings
10 input [-/&4] MELSEC data link function settings
11 input
12 input
13  input
Set an intemupt pointer.
Set a title to set it to CPU module
Please use it to describe names and the like:
If you set a title, it is displayed as a label in executing finding CPU module/Ethemet module on netwark.
ltem List
€ >
Check | | Restore the Default Settings
ltem List

Loply

Programmable controller read/write function

With the "Read from PLC"/"Write to PLC" functions, a set parameter can be read/written from/to the C Controller module.

3 OPERATING CW CONFIGURATOR
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-ule operation check function

With a personal computer connected to the C Controller module, device contents of the C Controller module and intelligent
function modules can be monitored to check their actions.

1 [Device/Buffer Memory Batch Menitor] Monitoring

(® Device Name Do v

() Buffer Memory Unit ~ | (HEX) Address

Devizz Hame. Fle[o[c[a[a[a[a][7[&[s[4[a][2][1[n Currers Veue. Zring Py
00 0:0:0 0;0;0;0;00;0;0:0;00;0;0 |-

D1 0/0i0 0:0:0:0:00i0:0:0:00:0:0 s

D2 0;0;0;0;0;0;0;{0;0;0;0;0;0/0;0;0 o

D3 0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0 L]

-nostic function

This function provides diagnostics for the current error status and error history of the module and network. The diagnostic
function helps to shorten the recovery time.

Detailed information of intelligent function modules can also be checked via system monitoring. This feature further shortens
the recovery time when an error occurs.

Module diagnostics (module diagnostics window)

Module Diagnostics(CPU (PLC No. 1) Start [/0 MNo. 3E00) x

Madule Name Preduction information ey R
| Dot matrix LED information v|
03075306FB010121
[ = |

Display Format of Error Code
() Decimal

Diagnose the
module status

Error Information | Module Information List

No. Occurrence Date Status E:”‘"' Owerview

2015/01/12 11:42:57.508 & |Hna Parameter error {moduls)

E
H%

Detsil
legend gy Major A vodem= B\ Minor

Detsiled Inf 5 s = _ _ A
Type of parameter :Module parameter
Parameter drive :Data memory
IfO No. :0000
Parameter No. :7000

Cause - The 1/O numbers set in the system parameters differ from those of the module actuzlly mounted.
- The targst module is not mounted on the slot where the system parameters and module parameters are st
- The module type set in parameter differs from that of the module actually mounted.
Corrective Action - Check if the system configuration displayed on the system monitor window match the actual system configuration.

- Check the detailed information (parameter information), and correct the parameter setfing corresponding to the
displayed number. If the same error code is displayed again, the possible cause is 3 hardwiare failure of the data memory
in the CPU module or the module (1/O module or inteligent function medule) d. Please consult vour local &

s
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3.2 CW Configurator Screen Layout

This section describes the screen layout when starting CW Configurator.

Main frame

The following figure shows the entire main frame layout.
In this screen, a work window and each docking window are displayed.

itle bar

Ti :
= L L LICC R
it nline Window Help.
Menu bar

T Eedl= ] B AN SO0
&% % /00E1L |

EBH . Module Configuration x
Toolbar o
Work window

Main window for
performing such
operations as
parameter setting and
monitoring

A ON | 4 FOFF | 44 ON/OFF toggle | 2) Update

Name Curtent Value Display Format

Data Type

N

[ Navigation window ] [ Watch window etc. ] [ Element Selection window ]

(6

Status bar

J

Docked window

Name Description Reference
(1) Title bar Information such as the project name is displayed. —
2) Menu bar Menu items for executing each function are displayed. —
(3) Toolbar Tool buttons for executing each function are displayed. —
4) Work window The main window for such operations as parameter setting —
and monitoring
(5) Docking Navigation window The project contents are displayed in tree form. =~ Page 35 Navigation window
window (Project view)
Watch window The current values of the registered devices are displayed. LLICW Configurator Operating
Manual
Element Selection window Elements for the Module Configuration window are displayed | (=" Page 36 Element Selection
in list form. window
(6) Status bar Information of the project being edited is displayed. —

3 OPERATING CW CONFIGURATOR
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Window operation

EDisplaying docking windows
[View] = [Docking Window] = [(target item)]

BSwitching docking windows and work windows
Press [c +[@o]] to switch windows or files.

Select with [ +[<]/ =0/ [/[=].

BArranging work windows

Alist of currently opened windows can be displayed.

In addition, the specified window can be opened or arranged.

When multiple windows are opened, the target window can be displayed efficiently.

Window
[Window] = [Window]

| Window X

Select Window:

CCPU-V CPU Parameter Cpen(s)

Close Window
Cascade
Tile Horizontally
Tile Yertically

Minimize

Close

BSwitching between docking and floating for docking windows
» Docked display: Drag and drop the title bar of a floating docking window into the guidance in the main frame to dock that
window into the main frame.

FECE LT L IE T

Beject Edt Yow Onine Dignosics ool Wndow Hop
2 @|200|0 8%k .
4/%% /0oL ]

o F

[ Draganddrop |

Fit the title bar into the guidance. The title bar is docked.

* Floating display: Drag the title bar of a docked window to any location to display that window separately from the main
frame.

BSwitching between docking and floating for work windows
» Docked display: Select a floating work window, and select [Window] = [Docking].
* Floating: Select a docked work window, and select [Window] = [Floating].

Pointp
For a window docked once, the docked display and the floating display can be switched by double-clicking its
title bar.
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Customizing/resetting toolbars

Set the types of tool buttons to be displayed on each toolbar.

The selected items in the list are displayed as tool buttons.

Operating procedure

ECustomizing
1. Click - in the toolbar, and select [Show/Hide Buttons] = [(toolbar name)].

2. Select a tool button to be displayed from the list.

HResetting
Click = in the toolbar, and select [Show/Hide Buttons] = [Reset].

Navigation window

The navigation window displays the contents of a project in tree form.
Data can be newly created and the edit window can be displayed via the tree.

Window.

[View] = [Docking Window] = [Navigation] ( &z)

Mavigation n

Displayed.items

Name Description Reference
Status display icon The icon representing the status of a project is displayed. I~ Page 35 Status display icon
Simple display

Click F= on the toolbar to hide the folders that are not used.

Status display icon

The following table shows the icons representing project statuses.

Icon Status Display timing Item Description

m Mismatch between Offline Module folder Displayed when a mismatch occurs between the system parameters
parameters and the module properties.

m Unconfirmed required Module parameter Displayed when the [Apply] button has never been pressed in the
setting setting window for the setting-required module parameter (network).
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Connection Destination window

The Connection Destination window displays the connection destinations set for the C Controller module in list form.

Window.

[View] = [Docking Window] = [Connection Destination] (&)

Connection Destination [ <]

Al Connection Destination | |

M Connection o

For details on how to set a connection destination, refer to the following.
[~ Page 44 Specifying the connection destination

Element Selection window

The Element Selection window displays elements for the Module Configuration window in list form.

Window
[View] = [Docking Window] = [Element Selection] ()

Element Selection [ ]

(Find POU) Hhae

Display Target: Al ~

iQ-R Series ”
Main Base
o R33B 3 Slots (Type requiri
[ R35E 5 Slets (Type requiri
[ R33B 8 Slots (Type requiri
[ R3BRB-HT 8 Slots (Extended te
[ R310B-HT 10 Slots (Extended t
[ R310RB 10 Slots (Type requil
o R3128 12 Slots (Type requil

ion Base

RQ Extension Base
PLCCPU
Process CPU w

R33B

[Overview]
Main Base Unit

[Number of Mountable 1/0 Modules]
3

[Specifications]

POU List [Favorites [ History | Module |

Enter a search string (an element name or a keyword included in the description of an element) into the toolbar, and the focus
moves to the matched element.
From the display targets, only the elements included in the selected category can be displayed.

Pasting elements

HPasting into the Module Configuration window

When the Module Configuration window is displayed, elements that can be pasted are displayed in the Element Selection
window.

Paste an element by dragging and dropping it into the Module Configuration window from the list.
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3.3 Parameter Settings

This section describes the procedure for setting parameters with CW Configurator and writing them to the C Controller

module.

Starting up CW Configurator

To set parameters, start up CW Configurator.

Operating procedure

1. On the Windows® Start screen = click
[MELSOFT] = [CW Configurator].

1 PRRELIEL LAY e e e
[reeg

£

- 2. Click [ on the toolbar or [Project] = [New]
S MELSOFT CW Configurator menu (Ctrl + N).

Project Edit View Online Diagnostics  Tool

Ik isl=RE AR A e

Connection Destination

\%

3. Click the [OK] button.

Mew =
Series il RCPU i
Type I R12CcCPU-Y -

3. Click! Cancel
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Parameter setting procedure with CW Configurator

Adding module data

Add a module onto the Module Configuration window, and module parameters can be set.

Operating procedure

F

Mavigation

- | B

l & Module Cunfiguration=
E = Label

E L, Parameter

&2 Module Configuration * X

1. Double-click!

Element Selection

1 x

>

(Find POU)

L1

2 1 X | ar

2. Drag and drop!

Display Target:

Al ~

iQ-R Series

~

Main Base

o R358

5 Slots (Type FEquw]

[ R38RB-HT
[ R310B-HT
[ R310RB

[m R312B
Extension Base

8 Slots (Extended ter
10 Slots (Extended te
10 Slots (Type requiri
12 Slots (Type requiri

RQ Extension Base

\%

CPU 0 1

POwW 2 3 4
| ||

\%
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3. Add!

3.

Double-click "Module Configuration Diagram"
in the Navigation window.

When the dialog box about parameter
information appears, click the [OK] button.

When the module configuration diagram dialog
box appears, select "R35B" from the "Main
Base" section on the Element Selection
window, and drag and drop it to the Module
Configuration window.

"R35B" is added to the Module Configuration
window.



4. Select "R61P" from the "Power Supply"

e contigurtion - > | st g x
By S e e e S EESER SRR SRR R :::to:jmv D section on the Element Selection window, and
Disply Target: [a v drag and drop it to the power supply slot of the
T — ’ R35B that was added to the Module
8 e £ uou Configuration window.

: = While the R61P is being dragged and

clpuﬂw ) 9.8 outpurt Redun dropped, locations where it can be placed are
4. Drag and drop! highlighted.

5. Add the R12CCPU-V already placed on the
Module Configuration window to the CPU slot
of the R35B.

{8l Module Configuration * X

5. Drag and drop!

\%

M Miodule Conf : _ 6. Inthe same way as when adding a power
tion * X
R supply, select "R60AD4" from the "Analog
Input" section on the Element Selection
POW cruo K 3 4 window, and add it to slot number 1 of the
R35B.
6. Add!
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Input the Configuration Detailed Information

R60AD4

Start XY 0000
Points 16 Points
Control CPU

Detailed Setting

7y

7. Set!

Start XY

Set the start |/0 number of module.
(Setting Range: 0000 to OFF0

When select empty slot, the blank]

v

POW CPU 0 1 2

\%

8. Add!

Input the Configuration Detailed Information

R60DA4
Start XY
Points
Control CPU

0010
16 Points

Detailed Setting

Start XY
Set the start |/0 number of module.
(Setting Range: 0000 to OFFO

When select empty slot, the blank 1

7y

9. Set!

v

Cut

i &

Copy
Eﬁ Paste
Delete

Select All

Bring to Front
Send to Back

Module Status Setting (Empty)
Check 3

Parameter
[ig#  Start XY Batch Input 1

-

& Fxls)

etalle

onfigurati ormation Input

indow

Default Points Batch Input
Properties...

Open System Parameter

3 OPERATING CW CONFIGURATOR
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10. Click!

8.

Right-click the added R60AD4 = click
[Parameter] = [Input Detailed Configuration
Information Window] menu, and when the
input detailed configuration information
window appears, set as follows.

[Setting details]

start XY: 0000

In the same way, select "R60DA4" from the
"Analog output" section on the Element
Selection window, and add it to slot number 2
of the R35B.

In the same way as procedure 7., set as
follows.

[Setting details]

start XY: 0010

10. Atter the setting, right-click = click [Parameter]

= [Fix] menu to apply the parameters.
(Click the [OK] button when the confirmation
window for adding module labels appears.)



B kv Parameter

#.! Systemn Parameter
m % R12CCPU-V
= |24 Medule Information

11. Add!

11. The data of the specified modules are added
to the Navigation window.
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Own node settings

The own node settings refer to the settings necessary for the C Controller module to communicate with an external device.

Window
) Own Nods Satings [
= IP Address
= CH1 Use
IF Address 192.168. 3. 3
Subnet Mask 255,255 .285. 0
Default Gateway Lo
B CH2 Not Use
IP Address
Subnet Mask
Default Gateway
Displayed.items
—: there is no setting
Item Description Setting range Default
IP address | Use of | — Set whether to use the Ethernet Port (CH1). * Not Use Use
setting CH1 « Use
IP address Set the IP address so that the external device to be communicated | ¢ 0.0.0.1 to 192.168.3.3
with has an address of the same class and subnet. Set the IP 223.255.255.254
address so that it belongs to a network different from the network
for CH2.
Subnet mask When the IP address of the default gateway is set and when *128.0.0.0 to 255.255.255.0
communicating with an external device in a different network via 255.255.255.252
routers, set the subnet mask pattern of the default gateway. All the
devices on the same subnetwork must have the common subnet
mask. This setting is not required when communications are
performed in a single network.
Default gateway Set the IP address of the device through which to access an *« —(empty) —
external device in a different network (default gateway). Set a *0.0.0.1to
value for the default gateway IP address that satisfies the following 223.255.255.254
conditions.
« The IP address class must be Class A, B, or C.
» The subnet address of the default gateway is the same as the
subnet address of the C Controller module in the own station.
» The host address is neither all "0" nor all "1".
Useof | — Set whether to use the Ethernet Port (CH2). * Not Use Not Use
CH2 * Use
IP address Same as CH1 «0.0.0.1to —
223.255.255.254
Subnet mask +128.0.0.0 to
255.255.255.252
Default gateway * —(empty)
+0.0.0.1to
223.255.255.254
Point}’

When using both CH1 and CH2, set different values for the IP address and subnet mask.

3 OPERATING CW CONFIGURATOR
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Operating procedure

Mavigation

o | o
ity Project
El Medule Configuration
B (& Label

= £ Parameter

#' System Parameter
B % R12CCPU-V

=T TVlemory art

B ¥ Module Information

1. Double-click!

Setting ltem List

o e
= Own Node Settings
- IP Address
= B CHI Use
& Basic Settings | IP Address 192.168. 3. 3
e st Subnet Mask 255255 255 0
L5 G2 Use
1P Address 152.168. 4. 4
Subnet Mask 255255 255. 0
...... Default Gateway v
2. Click! St the infornation of the own node such [ .
4. Click!
e 3. Set! |
hem List

1. Double-click "Module Parameter" of the
R12CCPU-V in the Navigation window.

2. Select "Basic Settings" from the list of setting
items.

3. Set"Basic Settings" as follows.
[Setting details]
Use of CH2: Use
IP address: 192.168.4.4
Subnet mask: 255.255.255.0

4. Click the [Apply] button.

5. Save the created and set data.
Project name: school_ccpu.cp5
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Specifying the connection destination

Specify the connection destination.

Operating procedure

Online

Diagnostics  Tool

Window

Current Connection Destination..,

b
il

Write to PL
Verify with

1. Click!

Rernote Operation(5)...

44

Specify Connection Destination Connection

g- f-

8
Serial CCIECont  CCin Eternet  CCIEField QR Series
usE NET/10(H) Eoard Board Board Bu
Board
Paddess[ | Networkno.[- | statonto. [~ | Protocol
[
PC sde 1 W s
BLC CCECont  Coink g0t CCIE  HeadModue
Modle  NET/10{H) Module| TSNField
Module 2 CI A k' Module
- ICK! PLC Mode [RCPU
i Host Name | EthemetPort

INo Specification Other Station
(Single Network]

2

Other Station
(Co-existence Network)

tmeout(sec) (2] nebymmes 3]

\%

€PU Mogle Direct Coupled Setting

Connection Test

CPU Module Direct Coupled Setting

Yes

Please select the direct connection method with CPU module.

3. Click!

O uss
®) Ethemnet
Adapter Mot Specified
P Address I:I
Current setting content wil be lost when n;
continue?

No

ems are selected. Are you sure you want to

Other
Station

Setting

Mo Spedfication

4. Click!

v

3 OPERATING CW CONFIGURATOR

3.3 Parameter Settings

1. Select [Online] = [Current Connection
Destination] on the menu bar of the
engineering tool.

2. Clickthe [CPU Module Direct Coupled Setting]
button on the "Specify Connection Destination
Connection" window.

The CPU Module Direct Coupled Setting
dialog box appears.

3. Select a method of connection with the CPU
module and click the [Yes] button.

4. Click "No Specification" for the other station
setting.



5. clickthe [Connection Test] button.

CPU Module Direct Coupled Setting

5. C| ick! H[ Connection Test j

6. Check that the CPU module is connected

MELSOFT CW Configurator *
successfully.

o Successfully connected with the R12CCPU-V,

7. Click the [OK] button.

Specify Connection Destination Connection

= L F 0

G
CCIE Cont CCink Ethernet CC IE Field iQR Series ‘
NET/10(H! Board Board Board Bus

Board

[ w=g
uL
g
2

BLC CCIE Cont Ccdink Ethernet c24 IE Head Module
Modde  NET/10(H) Module Module TSN/Feld
Modle Module

PLC Mode | RCPU

IP Address/Host Name | Ethernet Port Direct Connection

Gd *

No Specification Other Station Other Station ) )
(Single Network) {Co-existence Network) CPU Module Direct Coupled Setting

Connection Test
Tmeout(sec) (3] retymes [0 [ e ]
PLCType | R12CCPU-Y

|

Details
CCIE Cont CCIETSN Ethernet CCink c24
NET/DMH)  CCIEField System Image....
CCIECont CCIETSN  Ethemnet cc-ink c24

NET/10(H)  CCIEField
Accessing Host Station

Multiple CPU Setting 7 i |

i TargetPLC " C“Ck

] ] ;I potswuﬁed Cancel
3 4

||
S

3 OPERATING CW CONFIGURATOR 4
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Writing parameters to the C Controller module

Write the parameters set with CW Configurator to the C Controller module.

1. Select [Online] = [Write to PLC] from the
menu of the engineering tool.

Online | Diagnostics Tool Wi

Current Connection Destinat

0 Read from PLC...
oM Write to PLC...

- x 2. Select "System Parameter/CPU Parameter"

Online Data Operation

Display  Setting  Related Functions.

and "Module Parameter".
VT - I - s e
| Farameter(F) || selectal | tesend . H
Open/Cose AlD Deselect All(N) * CPU Built-inMemory B D Memory Card i Itelligent Function Module 3 CIICk the [ExeCUte] bUtton

Module Name/Data Name * etal te Last Change Size (Byte)
g} System Parameter/CPU Parameter

N B Uniticd Project
a 2. Click and select!
| | @ Module Parameter

I %) Parameter
B Memory Card Parameter 17/03/2022 09:25:34 | Not Caleulated

!HHF

Memory Capacity
— —
:B\; ;mm 3. Click! — .
: :Z Device/Label Memery (Fie A ;':“m
B e Dieme -
=
Writeto PLC 4. In the window for choosing whether to
overwrite parameters or not, click the [Yes to
% all] button.
.m 5. When the writing completion message
: £ appears as the writing completes, click
I - (Clsel.
D ooi00% 6. Reset the C Controller after writing the
| | parameters. For details on the reset
g ot procedure, refer to the following.
Module Parameter: Wiiting Completed .
Postproceesing Complesed =" Page 21 Reset operation procedure
5. Click!
D The windtljht:' is automatically ‘when the operation is completed

3 OPERATING CW CONFIGURATOR
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4 DEVICE ACCESS

4.1

Device List

This section describes the devices that can be used in the C Controller module. The devices are used to access peripherals
(such as an I/O module and intelligent function module) of the C Controller system.

Device list

The following table lists the device names that can be used and the ranges of use.

Classification Type Device name Default value Number | Setting range
Number of | Range of use of
points points
setting
User device Bit device Input 4096 points X0 to FFF Hexadecimal | Not —
Output 4096 points YO to FFF Hexadecimal allowed
Bit device Internal relay 61440 points MO to 61439 Decimal Not —
Link relay 655360 points | BO to 9FFFF Hexadecimal | alowed
Word device | Data register 4184064 points | DO to 4184063 Decimal
Link register 1048576 points | WO to FFFFF Hexadecimal
System device Bit device Special relay 4096 points SMO to 4095 Decimal Not —
Word device | Special register 4096 points SMO to 4095 Decimal allowed
Link direct device™ | Bit device Link input 16384 points Jn\XO0 to 3FFF Hexadecimal
Link output 16384 points Jn\YO to 3FFF Hexadecimal
Link relay 32768 points Jn\BO to 7FFF Hexadecimal
Link special relay 512 points Jn\SBO to 1FF Hexadecimal
Word device | Link register 131072 points Jn\WO to 1FFFF Hexadecimal
Link special register 512 points Jn\SWO to 1FF Hexadecimal
Module access Word device | Module access device 268435456 Un\GO to 268435455 | Decimal Not —
device points allowed
CPU buffer memory | Word device | CPU buffer memory 268435456 U3ENn\GO to Decimal Not —
access device access device points 268435455 allowed
Word device | Fixed scan communication | 0 points — Decimal Allowed U3En\HGO to
area access device 12287
File register Word device | File register 1835008 points | ZRO to 1835007 Decimal Not —
allowed
Pointer — Interrupt pointer 1024 points 10 to 115, 150 to 11023 | Decimal Not —
allowed

*1  The number of points and range of use for a link direct device differ depending on the network module. For details on the number of
points and range of use for link direct devices, refer to the manual for the network module used.

Point;?9

Use only devices in the list.

4 DEVICE ACCESS
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Device description

The following table shows an overview of devices that can be used.

For details on devices, refer to the following.
L[] MELSEC iQ-R CPU Module User's Manual (Application)

Device name

Description

User device Input X This device provides the CPU module with commands and/or data using an external device,
such as a pushbutton, transfer switch, limit switch, and device switch.

Output Y This device outputs the control results of the program to various devices, such as an
external signal light/digital HMI/electromagnetic switch (electromagnetic contactor)/
solenoid.

Internal relay M This device is used as an auxiliary relay within the CPU module.

Data register D This device can store numerical values.

Link relay B This device is used on the C Controller module side when data is refreshed between the

Link register W network module and the C Controller module.

System device Special relay SM This is the internal relay or internal register for which the specification is defined in the C

Special register sD Controller module, where the status of the C Controller module is stored.

Link direct device Link input Jn\X This device directly accesses link relays and/or link registers of the network module in the

Link output Jny CC-Link IE Controller Network and/or CC-Link IE Field Network.

Link relay Jn\B

Link special relay Jn\SB

Link register Jn\W

Link special register Jn\SW

Module access Module access device un\G This device directly accesses from the CPU module to the buffer memory of the intelligent
device function module mounted on the main base unit and extension base unit.

CPU buffer memory | CPU buffer memory access | U3En\G This device accesses memory used by the built-in function of the CPU module, such as
access device device data writing/reading between CPU modules on the multiple CPU system and Ethernet

Fixed scan communication | USEn\HG function.

area access device

File register File register ZR This device holds data while the power is turned off. It exists in the file storage area of the
device/label memory.
Pointer Interrupt pointer | When the interrupt function is used, this device executes the corresponding routine.

Device access function

By using the dedicated function library, data can be read from/written to the devices and buffer memory of the intelligent
function module managed by the CPU module or C Controller module.

Pointp

By using a peripheral (such as CW Configurator), data can be read from/written to the devices and buffer

memory of the C Controller module as well.

4 DEVICE ACCESS
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4.2 C Controller module dedicated functions

C Controller module dedicated functions are one of the C Controller module "dedicated function libraries". When they are
used for user programs, each module in the MELSEC iQ-R series can be controlled easily.

Function list

This section introduces the most basic C Controller module dedicated functions.

Besides those listed below, C Controller module dedicated functions useful for controlling each module and MELSEC

communication functions also exist. For each function, refer to the following.

L1 C Controller Module Programming Manual

HDevice access

The following table lists the functions used for device access.

Function name

Description

Reference

CCPU_X_In_BitEx

Reads the input signal (X) in units of bits (one point).

=" Page 50 CCPU_X_In_BitEx

CCPU_X_In_WordEx

Reads the input signal (X) in units of words (16 points).

=~ Page 51 CCPU_X_In_WordEx

CCPU_Y_Out_BitEx

Outputs the output signal (Y) in units of bits (one point).

=5~ Page 52 CCPU_Y_Out_BitEx

CCPU_Y_Out_WordEx

Outputs the output signal (Y) in units of words (16 points).

[~=" Page 53 CCPU_Y_Out_WordEx

CCPU_ReadDevice

Reads data from the internal user device and internal system device of
the C Controller module.

==~ Page 54 CCPU_ReadDevice

CCPU_WriteDevice

Writes data to the internal user device and internal system device of the
C Controller module.

==~ Page 55 CCPU_WriteDevice

HEUser LED control

User LED control includes the dot matrix LED control of the C Controller module.

Function name

Description

Reference

CCPU_SetDotMatrixLED

Sets a value to be displayed in the dot matrix LED control of the C
Controller module.

==~ Page 56 CCPU_SetDotMatrixLED

4 DEVICE ACCESS
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CCPU_X_In_BitEx

This function reads the input signal (X) in units of bits (one point).

HEFormat
short CCPU_X_In_BitEx (short sFlg, unsigned short usXNo, unsigned short* pusData)
HArgument
Argument Name Description IN/OUT
sFlg Access flag Specifies the access flag. IN
« 0: Normal access
« Others: Reserved
usXNo Input signal Specifies the input signal (X). IN
pusData Data storage location Specifies the storage location of read data. ouT
One of the following values is stored according to the value of the input signal (X).
+ 0: OFF
*+1: ON
EDescription

« This function reads the input signal (X) specified by the input signal (usXNo) in units of bits (one point).

» The value of the read input signal (X) is stored in the data storage location (pusData).

» The CCPU_X_In_BitEx function operates for the mounted module corresponding to the specification by the input signal
(usXNo) regardless of the type in the parameter settings (/O assignment). When the specified area is "Empty", it ends
normally with non-processing (read data is 0). When it is "Output module”, an I/O assign error occurs.

HEReturn value

Return value Description
0 (0000H) Normally finished
Other than 0 Failed

For details when the function fails, refer to the following.
L1 MELSEC iQ-R C Controller Module Programming Manual
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CCPU_X In_WordEx

This function reads the input signal (X) in units of words (16 points).

HEFormat

short CCPU_X_In_WordEx (short sFlg, unsigned short usXNo, unsigned short usSize, unsigned short* pusDataBuf,

unsigned short usBufSize)

HArgument
Argument Name Description IN/OUT
sFlg Access flag Specifies the access flag. IN
« 0: Normal access
« Others: Reserved
usXNo Start input signal Specifies the start input signal (X). IN
(Specify a multiple of 16.)
usSize Read size Specifies the read size in units of words. IN
pusData Data storage location Specifies the storage location of read data. ouT
usBufSize Data storage location size Specifies the data storage location size in units of words. IN

EDescription

+ This function reads input signals (X) amounting to the size specified by the read size (usSize), starting from the start input

signal (X) specified by the start input signal (usXNo), and stores them in the data storage location (pusDataBuf).
 For the data storage location size (usBufSize), specify the area size of the data storage location (pusDataBuf).

» The CCPU_X_In_WordEx function operates for the mounted module corresponding to the specification by the input signal

(usXNo) regardless of the type in the parameter settings (/0O assignment). When the specified area is "Empty", it ends

normally with non-processing (read data is 0). When it is "Output module", an 1/O assign error occurs.

» As shown below, read data is stored in the data storage location (pusDataBuf) in the order from the earliest to the oldest,

starting from the lower bits.

pusDataBuf Description
pusDataBuf[0] Data in usXNo+FH to usXNo
Data in usXNo+1FH to usXNo+10H

pusDataBuf[1]

pusDataBuf[usSize-1]

Data in usXNo+(usSize—1)x16+FH to usXNo+(usSize—1)x16

Precautions

For the data storage location size (usBufSize), set a value larger than the value of the read size (usSize).

HReturn value

Return value

Description

0 (0000H)

Normally finished

Other than 0

Failed
For details when the function fails, refer to the following.
L1 MELSEC iQ-R C Controller Module Programming Manual
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CCPU_Y_Out_BitEx

This function outputs the output signal (Y) in units of bits (one point).

HEFormat
short CCPU_Y_Out_BitEx (short sFlg, unsigned short usYNo, unsigned short usData)
HArgument
Argument Name Description IN/OUT
sFlg Access flag Specifies the access flag. IN
« 0: Normal access
« Others: Reserved
usYNo Output signal Specifies the output signal (Y). IN
usData Data storage location Specifies the storage location of output data. IN
(Specify a value for bit 0.)
« 0: Off
*«1:0n

EDescription

« This function outputs (ON/OFF) the output signal (Y) specified by the output signal (usYNo) in units of bits (one point).

« It turns OFF/ON according to the specified value for bit O of the data storage location (usData). (The values of bits 1 to 7 are
ignored.)

» When the function is executed while the operating status of the CPU module is not RUN, an error in the STOP/PAUSE state
occurs.

» When the function is executed for "Input module", an 1/O assign error occurs.

* Do not specify an output module managed by another CPU module for the output signal (usYNo).
Otherwise, operation for the output module is treated as non-processing.

HEReturn value

Return value Description
0 (0000H) Normally finished
Other than 0 Failed

For details when the function fails, refer to the following.
L1 MELSEC iQ-R C Controller Module Programming Manual
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CCPU_Y_Out_WordEx

This function outputs the output signal (Y) in units of words (16 points).

HEFormat

short CCPU_Y_Out_WordEx (short sFlg, unsigned short usYNo, unsigned short usSize, unsigned short* pusDataBuf,
unsigned short usBufSize)

HArgument
Argument Name Description IN/OUT
sFlg Access flag Specifies the access flag. IN
« 0: Normal access
« Others: Reserved
usYNo Start output signal Specifies the start output signal (Y). IN
(Specify a multiple of 16.)
usSize Output size Specifies the output size in units of words. IN
pusDataBuf Data storage location Specifies the storage location of output data. IN
usBufSize Data storage location size Specifies 0. IN

EDescription

* This function outputs (ON/OFF) data in the data storage location (pusDataBuf) to output signals (Y) amounting to the size

specified by the data size (usSize), starting from the start output signal (Y) specified by the start output signal (usYNo).
» When the function is executed while the operating status of the CPU module is not RUN, an error in the STOP/PAUSE state

occurs.

* When the function is executed for "Input module", an 1/O assign error occurs.

» Do not specify an output module managed by another CPU module for the output signal (usYNo).

Otherwise, operation for the output module is treated as non-processing.

« As shown below, store output data in the data storage location (pusDataBuf) in the order from the earliest to the oldest,

starting from the lower bits.

pusDataBuf Description
pusDataBuf[0] Normally finished
Failed

pusDataBuf[1]

pusDataBuf[usSize-1]

Data in usYNo+(usSize—1)x16+FH to usYNo+(usSize-1)x16

HReturn value

Return value

Description

0 (0000H)

Normally finished

Other than 0

Failed
For details when the function fails, refer to the following.
L1 MELSEC iQ-R C Controller Module Programming Manual
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CCPU_ReadDevice

This function reads data from the internal user device and internal system device of the C Controller module.

HEFormat
short CCPU_ReadDevice (short sDevType, unsigned long ulDevNo, unsigned long ulSize, unsigned short* pusDataBuf,
unsigned long ulBufSize)

HArgument
Argument Name Description IN/OUT
sDevType Device type Specifies the device type. IN
=~ Page 55 Device type
ulDevNo Start device No. Specifies the start device number. IN
(For bit devices, only a multiple of 16 can be specified.)
ulSize Data size Specifies the read data size in units of words. IN
pusDataBuf Data storage location Specifies the storage location of read data. ouT
ulBufSize Data storage location size Specifies the data storage location size in units of words. IN
EDescription

This function reads data of devices amounting to the size specified by the data size (ulSize), starting from the device specified
by the device type (sDevType) and start device number (ulDevNo), and stores it in the data storage location (pusDataBuf).

Precautions
For the data storage location size (ulBufSize), set a value larger than the value of the data size (ulSize).

HEReturn value

Return value Description
0 (0000H) Normally finished
Other than 0 Failed

For details when the function fails, refer to the following.
L] MELSEC iQ-R C Controller Module Programming Manual
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CCPU_WriteDevice

This function writes data to the internal user device and internal system device of the C Controller module.

HEFormat
short CCPU_WriteDevice (short sDevType, unsigned long ulDevNo, unsigned long ulSize, unsigned short* pusDataBuf,
unsigned long ulBufSize)

HArgument

Argument Name Description IN/OUT
sDevType Device type Specifies the device type. IN

=~ Page 55 Device type
ulDevNo Start device No. Specifies the start device number. IN

(For bit devices, only a multiple of 16 can be specified.)
ulSize Data size Specifies the write data size in units of words. IN
pusDataBuf Data storage location Specifies the storage location of write data. IN
ulBufSize Data storage location size Specifies 0. IN

EDescription
This function writes data in the data storage location (pusDataBuf) amounting to the size specified by the data size (ulSize) to
devices starting from the device specified by the device type (sDevType) and start device number (ulDevNo).

HEReturn value

Return value Description
0 (0000H) Normally finished
Other than 0 Failed

For details when the function fails, refer to the following.
LI MELSEC iQ-R C Controller Module Programming Manual

Device type

Device type refers to the device type to be specified for C Controller module dedicated functions.
Devices are defined in the header file "CCPUFunc.h".

int
Roint A device type can be specified either by a code or device name.
Device (Device name) Device type
Code Device name
Decimal Hexadecimal
Internal relay (M) 4 4H Dev_CCPU_M
Special relay (SM) 5 5H Dev_CCPU_SM
Data register (D) 13 DH Dev_CCPU_D
Special register (SD) 14 EH Dev_CCPU_SD
Link relay (B) 23 17H Dev_CCPU B
Link register (W) 24 18H Dev_CCPU_W
File register (ZR) 200 DCH Dev_CCPU_ZR

4 DEVICE ACCESS
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CCPU_SetDotMatrixLED

This function sets a value to be displayed in the dot matrix LED control of the C Controller module.

HEFormat
short CCPU_SetDotMatrixLED(unsigned short usLedMode, char* pcData)
HArgument
Argument Name Description IN/OUT
usLedMode Output mode Specifies the output mode for the dot matrix LED. IN
(If reserved is specified, the function finishes normally with non-processing.)
« 0: Dot mode
* 1: ASCIl mode
« Others: Reserved
pcData LED data Specifies the LED data. IN

+ Specifies the LED data (pcData) as follows.
- Mode 0: In dot mode

Dot matrix LED

pcData[0] to pcData[19]: Dot matrix LED data (7x20)

Data specified by the following format is displayed in each column.

Data format for each column: Bit pattern of O for upper one bit, 1 for lower 7 bits when LED is turned on, and 0 when LED is
turned off

[Ex]

When the following bit patterns are output to the dot matrix LED

1st column
2nd column
— 5th column

I:II:I I:II:II
oooOmm
oOomOm

UmO0Om
EREEN
| JEREAED |
EOO0O0OM

1st column: 0000 0111b=07H—pcData[0]=0x07

2nd column: 0000 1100b=0cH—pcData[1]=0x0c

3rd column: 0001 0100b=14H—pcData[2]=0x14

4th column: 0010 0100b=24H—pcData[3]=0x24

5th column: 0111 1111b=7fH—pcData[4]=0x7f

6 to 20th column: 0000 0000b=00H—pcData[5] to pcData[19]=0x00

4 DEVICE ACCESS
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- Mode 1: In ASCII mode

The specified string is displayed in pcData[0] to pcData[3].

The following table lists the characters that can be specified (ASCII code).
X: Character specification not allowed

Bit Upper 4 bits
0 1 2 3 4 5 6 7 8 9 A B C D E F
Lower 4 bits 0 X X SP 0 X P X X X X X X X X X X
1 X X X 1 A Q X X X X X X X X X X
2 X X X 2 B R X X X X X X X X X X
3 X X X 3 C S X X X X X X X X X X
4 X X X 4 D T X X X X X X X X X X
5 X X % 5 E u X X X X X X X X X X
6 X X X 6 F \Y, X X X X X X X X X X
7 X X X 7 G W X X X X X X X X X X
8 X X X 8 H X X X X X X X X X X X
9 X X X 9 | Y X X X X X X X X X X
A X X X X J z X X X X X X X X X X
B X X X X K X X X X X X X X X X X
C X X X X L X X X X X X X X X X X
D X 3 - X M 3 X X X X X X X X X X
E X X . X N X X X X X X X X X X X
F X X / X e} X X X X X X X X X X X

If a character other than the above is specified, an error is returned.
If NULL is in the middle of a string, data after that is not displayed and treated as empty. (Displayed as left-aligned)

EDescription
In accordance with the method specified by the output mode (usLedMode), values specified for LED data (pcData) are
displayed on the dot matrix LED.

Precautions

+ To display data on the dot matrix LED, "USER" must be selected for the operation selection mode.
[T (MELSEC iQ-R C Controller Module User's Manual (Startup))

* When the MODE/SELECT switch is operated, if the operation is being checked or the selected operation is being checked,
even with "USER" selected for the operation selection mode, an error occurs when the CCPU_SetDotMatrixLED function is
executed.

HReturn value

Return value Description
0 (0000H) Normally finished
Other than 0 Failed

For details when the function fails, refer to the following.
L] MELSEC iQ-R C Controller Module Programming Manual
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4.3

Exercise 1 Device Control

Check the operation using a program that performs control for inputting and outputting device values of the C Controller

module.

The engineering tool CW Workbench is used for the exercise. For details on CW Workbench, refer to the following.

(=5~ Page 137 CW Workbench

Creating a project

Make preparations in advance of the exercise.

In this manual, CW Workbench is assumed to have already been installed.

In addition, as a workspace, create "C:\CCPU_CWW_Prj\enshu" on a personal computer.

Starting up CW Workbench

Operating procedure

® Workspace Launcher

Select a workspace

er called a workspace.
ssion.

- Browse...

fe: TN workspace directory must be writable,
‘and should be located on fast (local) storage.

7] Use this as the default and do not ask again

® Workspace Launcher

tores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

- Browse...

Note: The workspace directory must be writable,
‘and should be located on fast (local) storage.

[ Use this as the default and do not ask again

3.Click!

1. Select [Start] = [All Apps] = [Wind River] = [CW
Workbench 3.3] = [CW Workbench 3.3].

2. After CW Workbench starts up, enter the workspace
save destination folder.
[Setting details]
C:\CCPU_CWW_Prj\enshu

3. Click the [OK] button.

Point/@

» The size of each window and the icon layout in the initialized state of CW Workbench differ depending on

the personal computer used. When the actual screen is different from the screen described in this manual,

adjust the size of each window.

« To enlarge, delete, or restore the initial state of each window, select [Window] on the menu = [New

Window].
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Creating a new project

Operating procedure

Edit Navigate Search Run Project Win

New Alt+shift+N »@F#  Wind River Workbench Project...
Open File... 5 Project...
Close Cerl+W | [ Build Targ
% Folder .
Save Ctrl+S = 1_ CI'Ck'
Save As... u
[ File from Template
Refresh F5
&
Convert Line Delimiters To p | | EEIE
&
Print... cuigp |3 Other.. GikAL
® New Wind River Workbench Project =)
Target Operating System —p
Select the target operating system for the project. [ r
Target operating syster ) =
nt) |
2.Select!
@ e 3.Click!
® New Wind River Workbench Project

Build Type
Select the buid type for the project.

Build type:

Description:

Relinkable Kernel Module

Shared User Library
Static Kernel Library
Static User Library
Setup infor{User-Defined
Resulting pr None.

W

Uses build tool: Linker

®@ < Back Next >

5. Click!

® New Wind River Workbench Project

Project

Create a new project with the specified data.

Project name: enshui

Location

© Create project in workspace

reate project at external location

© Create project in workspace with content at external location

Directory; | C:¥CCPU_CWW_Prj¥enshu¥enshut

®

A

6.Click!

1. Click [File] on the menu = [New] = [Wind River
Workbench Project].

2. Select "Wind River VxWorks6.9".
3. Click the [Next] button.

4. Select "Downloadable Kernel Module".

5. Click the [Next] button.

6. Enter "enshu1" and click the [Finish] button.

Point}3

To create a project in [Z=~ Page 119 Exercise
2 A/D conversion, D/A conversion, enter

"enshu2".

4 DEVICE ACCESS
4.3 Exercise 1 Device Control

59




Setting properties for the project

Configure settings for converting (building) the created project into a module that can be executed by the C Controller module.

Point;9

Build: Compile source code according to the processor and establish linkage with the include files.

ESetting the processor to be used

Operating procedure

1. Inthe Project Explorer window, select the created

File Edit Navigate Search [Project| Target Run Window Help
il wilhg | G
[ Project Explorer 3 - %0

Open Project . . . .
bl \ project and click [Project] on the menu = [Properties].
Close Project

Open Development Shell...

)
> [ enshul (Wind River Vx!

Build All

Build Project
Run Last Build

i G

¥ Compile File
Build Working Set
Clean...
Build Automatically
Build Options

C/C++ Index

Properties

Vv

Build containing Folder/Target

Ctrl+B
Ctrl+B, Ctrl+P
Ctrl+B, Ctri+L
Ctrl+B, Ctrl+C
Ctrl+B, Ctrl+F

1.Click!

-
™ Properties for R12_SamplePr

type filter text

» Resource
Binary Parser
| Build Properties

uilders

» C/C++ General
External File
Project Info
Project References
Refactoring History
Run/Debug Settings
Task Tags

» Validation

\%

2. Select!

R12_Sampleproject

Build Properties

3 uid Support and Specs

3.Double-click!

© Managed buid
Disatled

Semakeprefios

Validation

Avalable and enabied buid specs:
[9) ARMARCH7gnu

[ ARMARCH7gnu_SMP.

@ sTgnu

9 SIMNTgnu_sup

Default buld spec:  [SIMNTgna B
Default debug made: [as specified n preferences 3

stnTgnu 3

Active build spec:
7 Debug mode
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2.

3.

Select "Build Properties" from the tree on the left of the

window.

Click the [Build Support and Specs] tab.



—== 4. In"Available and enabled build specs", select only the

checkbox for "ARMARCH7gnu_SMP".

= Point}§

5. Select the checkbox for "Debug mode".

Clear the checkbox for "Debug mode" when
actually commissioning and operating the
system.

ype fiter text Build Properties & -
R ‘Specify all build properties.
[ Bulld Properties @ Build Support and Specs | Tools | c= Paths | 4 Defines [ =i Libraries | 3 variables|
B ot
B
i
o |
T 4 heck
.Check!
ot (i
st debug mode: (8 specited i prfrences 2
5. Check
e .Check!
@

® Properties for R12_Sampleproject

—== 6. Selectthe [Tools] tab and enter "-mlong-calls" for "Tool

eype fiter text
> Resource
Einary parser
> [Bulld Properties
Buiders

> C/C++ General
External File
project Info
Project References
Refactoring History.
Run/Debug Settings
Task Tags
Validation

Build Properties

‘Speafy al bulld properties.

e (Gl T T |

Flags".

s oo [ T N | R [_copne |

Suffies: e
Buld output generation
® Generated buld output is an object
© Generated buid output s 2 build target
Buld target can be passed

Buld spec specifc settings
Active build spec: ARMARCH7gnu_SMP =

Derived suff: o

Command: 4 echo "buiding s@", S(TOOL_PATH)ccarm
$(ADDED_CFLAGS) %Includes?% $(ADDED_INCLUDES) -0 %0utFile% -c %InFilett

%6ToolFlags? %DefinesS% S(DEFINES)

Tool Flags...

N

S(CCLARGH_SPEC) -ansi o zer-itiized-mbss el D 11

Debug mode flags *
Debugmode.. | 4 -9

s ¢ SR 6.Enter!

Apply.

[ — ——

® Propertes for R12_SampleProject

Project References
Refactoring History.
Run/Debug Settings
Task Tags

> Velidation

Buid output generation

© Generated build output is an object

 Generated buld output s a buld target
Buld target can be passed

Buld spec specific sttings

Active build spec: (ARMARCH7gnu_SMP B

Derived suffx: o

Command: 7 echo buiding 56 (T00L_PATH)ccarm
S(ADDED_CFLAGS) SIncludes®% S(ADDED_INCLUDES) -0 %OutFiet -c %InFied%

9%ToolFlags% 96Defines% $(DEFINES)

Tool Fags.. 4 5(CC_ARCH_SPEC) -ansi -fno-zero-initalized-in-bss -Wall -MD -MP -miong-calls

Debug mode flags

oo NS 7.Enter!

[type filter text Build Properties. o o
Resource Speciy all build properties.
Binary Parser
(i P 6 Buid Support ond Specs| & 1005 | Paths_| # Define | ) Librares | & Voriabis|
Buiders 8uid tool: [C-Compier =) [ Mo [Roome.] [ o) [[Doetene
» e+ General
excermalFle
Project Info Suffices:  *.c

weww f. Inthe same way, enter "-fsigned-char" for [Debug mode]

and [Non Debug mode] of "Debug mode flags".

e | R |

o
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ESetting include files
Create in advance an include folder for storing include files in the following location.
C:\CCPU_CWW_Prj\Include

Operating procedure

e —== 1. Selectthe [Paths] tab and click the [Add] button.
prT— E—
@ Buld Support and pecs | Msl @ Paths I, Defines | Lbraries | & Varisbes
prr— .
1. Click! s
e
;
Com )
Retreton oot dstony: e
S
® oK (i Cancel
® Add include search path to selected build spec = 2' CI ICk the [Browse] bUtton .
Value:
2
e | oK ] | Canca

2.Click!

V

3. Select the include folder "C:\CCPU_CWW_Prj\Include"

Select directory *
created in advance.
4. Click the [OK] button.
AMD ~
v Prj
Include 3. Click!

elservo

PerflLogs

Program Files
Program Files (x86)
Report

Users

Windows

Folder: Incude

Make New Folder

4. Click!

v
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e T ) 5. Inthe "Add include search path to selected build spec”
s window, check that the selected folder is specified.

5. Check!
6. Click the [OK] button.

Browse... l [ I Cancel

6. Click!
—wmw 1. In"Include paths", check that the added include path is
P — D displayed.
8. Click the [OK] button.
. [ Generte..
7.Check!
—
=
—
Redrection drecory: ARUARCHTon 5o [oefout]
Redrecton ook arsctry [Browee.]
R —
@ T
8. Click!
e — —=== 9. Whenthe following message appears after the [OK]
@ 5ol e o e it e e i oy button is clicked, click the [Yes] button.
ST Pointp
L Yes | | o When setting a project for "enshu2", because
* ) the include files are already added to the
9. Click! include folder, the subsequent steps do not
- . need to be followed.
9~ mewse S a o« 10. Add include files to the created include folder
B e 10. Enter! | "C:\CCPU_CWW_Prj\include".
# ik To acquire include files stored in the C Controller
i module, start up Explorer and enter the following in the

& Network

address field.
ftp://192.168.3.3/SYSTEMROM/INCLUDE/
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Log onas

? Either the server does not allow anonymous log-ins or the email address was not
accepted.

FTP server: 192.168.3.3
Username: target

fowee | 11. Enter!
Password: LTI

After you've logged on, you can add this server to your Favourites and return to it
easily.

& FTP does not encrypt or encode passwords or data before sending them to the
server. To protect the security of your passwords and data, use WebDAV instead.

[] save password

[JLog on anonymously

Cancel

Log onas x

? Either the server does not allow anonymous log-ins or the email address was not

accepted.
FTP server: 192.168.3.3

‘ Username: | target w |
Password: | sssssnes |

After you've logged on, you can add this server to your Favourites and return to it

easily.

& FTP does not encrypt or encode passwords or data before sending them to the
server. To protect the security of your passwords and data, use WebDAV instead.

[Ciegon PR il | 5 2 paSSWOTd
12. Click!

Log On Cancel
[ 1 = | NcLupe - o x
Home  Share  View @
4 [ « 12216833 » SYSTEMROM > INCLUDE v | ® | o serchiNcLDE
o Quickaccess
@ OneDiive
9 This PC
CCPUFunch DANLFunch MDFunch
& Network
13. Copy!
4[] = | Include - a X
Home  Share  View 2]
« v [« winto BN (©) > ccpu_oww P [l include v | © | £ Sserchindude
Name - Date modified Fpe Size
# Quick access .
[] €CPUFunch HFile ke
@ Onedrive [] DANLFunch HFile 2ke
B This pC ] MDFunch HFile 3KB
& Network
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11. Inthe "Log on as" window, enter the following user
name and password.
[Setting details]
User name: target
Password: password

12. Click the [Log On] button.

13. Copy the include files stored in the C Controller module

to "C:\CCPU_CWW_Prj\Include".



Exercise 1.1 Switch input and lamp output

Acquire ON/OFF information of switches MO to M15 of the demonstration machine, and among lamps Y170 to Y17F of the

demonstration machine, turn on the lamps with the same bit numbers as the bit numbers of switches turned on. In addition,
display the number of switch operations on the dot matrix LED, and when the number of operations exceeds 25, stop the
processing and reset the lamp output and dot matrix LED display.

For operation check, the following shows an overview of the procedure.

Operating procedure

1. Copy the program enshu1_1.c to the project folder C:\CCPU_CWW_Prj\enshu\enshu1 created this time to add it to the
project. (==~ Page 66 Procedure for adding a program)

2. Rebuild enshu1_1.c in debug mode. (I~ Page 67 Generating a module for execution)

3. Connect the C Controller module and CW Workbench. (==~ Page 69 Connecting the C Controller module and CW
Workbench)

4. Debug the created program to check if it operates correctly. (I~ Page 73 Debugging the user program)

5. Rebuild the program enshu1_1.c that underwent debugging by canceling the debug mode, and store the created user
program on the C Controller module. (==~ Page 80 Registering a module for execution)

6. Createa script and store it in the C Controller module. (==~ Page 82 Registering a module for execution)
7. Reset the C Controller module and set the switch on the front to the RUN position.

8. Turn on/off switches MO to M15 of the demonstration machine, check the lamp outputs from Y170 to Y17F, and check
that the number of switch operations is displayed on the dot matrix LED of the C Controller module. (==~ Page 83
Checking the operation)

9. Afterthe operation is checked completely, disconnect CW Workbench from the C Controller module (I==~ Page 72
Connecting and disconnecting) once, delete the user program and script stored in the C Controller module, and reset the
C Controller module.
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Procedure for adding a program

Operating procedure

1. Copy the already programmed enshu1_1.c to

|4 [ = | enshul
Home  Share  View C:\CCPU_CWW_Prj\enshu\enshu.
&« v » ThisPC » Win10_EN (C:) » CCPU_CWW_Prj » enshul
- : Pointp

N Dat: dified Ty .

# Quick access e e « To add the program in =" Page 119
|1 .cpraject 18 22 01:29 CPRC . .

@ OneDrive [ project 1 0 PROJ Exercise 2 A/D conversion, D/A

) [ .wrmakefile 18 0 WRM .
L JTECE S snrsiect . - conversion, copy the program to
P Network E i C:\CCPU_CWW_Prj\enshu\enshu2.

* The file name of the program to be copied

differs depending on the exercise. For the

settings in Exercise 2.2, copy enshu2_2.c.

2. Inthe "Project Explorer" window, select a project to

File Edit Navigate Search Project Target Run Window Help

il milhg B ~Q-Q | E P+ i1 I8 v Bl vx N . . . .
mr & ERMCRETLINAS MICE TN SE - which a program is to be added, and right-click the
[, Project Explorer &3 . @ Debug Symbol Browser =0
ESa-lg@-~ mouse = select [Refresh].
4 12 enshui (Wind River VxWorks 6.9 D Kemel Module Proiec!
> g Build Targets (SIMNTgnu - debu New 4
> (g Wind River Launches Go Into
> il Includes Open in New Window
(2 Copy Ctri+C
Paste Clrl+V
% Delete Delete
Source »
Move...
Rename... F2
a3 Import...
4 Export.
slopment Shell
%) Refresh s
2.Select!

od 3. The program copied in 1. is added to the project.

4 12 enshul (Wind River VxWorks 6.9 Dewnloadable Kemnel Module Projec
> [ Build Targets (ARMARCH7gnu_SMP - debug)
> \gs Wind River Launches

> g3l Includes
[ enshul_1.c

Point >

In this exercise, a user program is assumed to have already been created. For details on how to create a new
user program, refer to the following.
[Z5~ Page 137 Creating a new user program
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Generating a module for execution

Convert (build) the created program into a module that can be executed by the C Controller module.

Operating procedure

1. Inthe "Project Explorer" window, select the created

[ Project Explorer 5% . 4 Remote Systems = 3|[[g *enshu.c 52

BE @ -0 @ T e project and right-click the mouse = select [Rebuild
4 |22 enshu (Wind River VxWorks 6.0 Downloadable Kernel Module Pr ) .
> Wl Build Targets (ARMARCH7 New » PI‘OJeCt].
G Wind River Launches Go Into
b @l Includes
[ enshu.c
[ enshul_1.c

Open in New Window

Copy Ctrl+C
Paste Cerl+V
Delete Delete
Source 3

*® B (i)

Move...
Rename... F2

Import...
Export...

E[E

Open Wind River VxWorks 6.9 Development Shell

Refresh F5
Close Project

Close Unrelated Projects

Project References 3

**  Build Project Ctrl+B, Cirl+P
& Rebuild Project I

1.Select!

£

® o SN 2. When the message on the left appears, click the

F)  You may need to set the include search path for ‘enshu’. If the included files are unambiguous and visible in the workspace, you can generate [C 1 ]
i S e ontinue] button.
To manually set the projects build properties, cancel the build. To proceed without generating the include search path, click Continue.

Generate Indudes... | | Cancel 1l Continue ]I

2. Click!

" H o] (1 H H H
3 8uid Console 55 e - SamE "5 3. Check that "Build Finished..." is displayed in the Build
Build Started in Project ‘enshu’: 2018-11-02 13:37:24 - .
Generation of makefiles started. Console window.
Generation of makefiles finished (Elapsed Time: 00:00).
Platform: Wind River VxWorks 6.9
Command: make --no-print-directory BUILD_SPEC=ARMARCH7gnu_SMP DEBUG_MODE=1 TRACE=1 clean all
Working Directory: C:/CCPU_CWW_Prj/enshu/enshu/ARMARCH7gnu_SMP P -
make: removing targets and objects of C:/CCPU_CWW_Pri/enshufenshu/ARMARCH7gnu_SMP Ol nt
if [ -d "enshu” ]; then cd "enshu”; rm -rf Debug; fi " H H" " H
L4 "eehu_partallmagerJ ten 1 “nsh pttaimege' -1 ebog: If "Build Finished..." is not displayed and an
if [ 1 -d " dirmame "enshu_partiallmage/Debug/Objects/enshu/enshu.o"* 1; then mkdir -p **dimame “enshu_partialimage/Debug/Objects/e
building enshu_partialimage/Debug/Objects/enshu/enshu.o inti
[ 1 -d " dirname "enshu_partialimage/Debug/Objects/enshu/enshul_1.0" " 1; then mkdir -p " dirame "enshu_partialimage/Debug/Objeci €rror occurs, check the error descri ptIOn and
building enshu_partiallmage/Debug/Objects/enshu/enshul_1.0
if [ 1 -d " dirame "enshu_partialimage/Debug/enshu_partialimage.o** J; then mdir -p *"dirmame "enshu_partialimage/Debug/enshu_pari Correct the prog ram.
building enshu_partiallmage/Debug/enshu_partialimage.o
if [ 1 -d " dirame "enshu/Debug/enshu.out""* J; then mkdir -p ** dimame "enshu/Debug/enshu.out""; fizecho “building enshu/Debug/enshu

bulliing enchu/Debug/enshu.out After correcting the program, start from step
| Build Finished in Project ‘enshu’: 2018-11-02 13:37:27 _(Elapsed Time: 00:03) 3. Check| 1 again

Point;?9

When the build process finishes normally, the folder in which a user program is generated is as follows.
* Debug mode
(Workspace folder)\(Project name folder M ARMARCH7gnu_SMP\(Project name folder)\Debug
* Non Debug mode
(Workspace folder)\(Project name folder )\ ARMARCH7gnu_SMP\(Project name folder)\NonDebug
When a user program is generated in an imported project, the above folders change depending on the
folder in which the imported project exists and the project structure.
For the folder in which a user program is generated, check with the imported project.
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Precautions

HIf the build result is an error

Error information (source file names, line numbers, error descriptions) is displayed in red in the "Build Console" window.
Double-click a line where the source file name and line number are displayed in red to jump to where an error occurred in the
source file.

Repeat source code correction & building until error information (red) disappears from the build result.

HEWhen the error "command not found" occurs
An unsupported compiler may be used.

In the [Build Support and Specs] tab of "Build Properties", check that the checkbox for "ARMARCH7gnu_SMP" is selected.
Select only the checkbox for "ARMARCH7gnu_SMP".
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Connecting the C Controller module and CW Workbench
Connect the Ethernet port (CH1) of the C Controller module and CW Workbench to perform debugging with CW Workbench.

Operating procedure

1. Using Explorer, connect to ftp://192.168.3.3/

[ ] = | OSIMAGEFILE - o X
e SYSTEMROM/OS_IMAGEFILE/.
@ onediie Point p
:“ﬂw To communicate with the C Controller

module using a personal computer, the same
VxWorks image file must be specified on
both sides.

— - 2. Inthe "Log on as" window, enter the following user

Log on as X
name and password.

%@ Either the server does not allow anonymous log-ins or the email address was not | [Settlng deta"s]

accepted.
FTPserver:  192.168.3.3 User name: target

Username: | target | | Password: password
Password: [TITITIT) | 2' Enter! I
Fesnore: 3. Click the [Log On] button.
After you've logged on, you can add this server to your Favourites and return to it
easily.

& FTP does not encrypt or encode passwords or data before sending them to the |
server., To protect the security of your passwords and data, use WebDAY instead. |

[Log on anonymg [l3gve password
3. Click! Canc

L9 - os e o 4. Create the "C:\CCPU_CWW_Prj\R12CCPU-
L) V\CCPUTool" folder and copy the VxWorks image file ™!
<« 192,168.3.3 » SYSTEMROM » OS_IMAGEFILE v O O Search OS_IMAGE...
! stored in the C Controller module to

w— L _I "C:\CCPU_CWW_Pr\R12CCPU-V\CCPUTool".

= misec *1  The file name is "R12CCPU-V_XX". "XX" at the end of the file
@ Network i iqi i
4. Copy' name is the upper two digits of the serial number.

| 4[] = | ccputoal

bome  shoe v

<« v A [« CCPUCWW_PG » RI2CCPU-V » CCPUTool ~

Name Date modified T Size

# Quickaccess
[ rizccpu-v_oe 15/11/201719:17 File 6,450 KB

\%

@ OneDrive
[ This PC

¥ Network
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48 Remote Systems 53

> H8 vxsim0 (Wind River VxWorks 6.9)
> Hf vxsim1_smp (Wind River VxWorks 6.9)

%

5. Click!

® New Connection

5. Click & in the Remote Systems window.

—emw 0. Select "Wind River VxWorks 6.x Target Server

Select Remote System Type

e

System type:
type filter text

> & General
4 @ VxWorks 6.
4@ wind River VxWorks 6.x Core Dump Connection

f8 Wind River VxWorks 6.x Target Server Connection|

6. Select!

Next >

= 7. Click!

2

double-checking against real processor.

i, Selected processor wil be used to connect to your target without

Backend settings

Processor: ARMS

Backend: [wdbrpe

Torget name or address:  192.168.3.3

Port:

Kernel image
© File path from target (if available)

y'y

File:
[F]Bypass checksum comparison
Advanced target server options
[9]Verbose target server output

Options: R C:/CCPU_CWW_Prj/enshu -RW -8t 3

Command Line:

8. Set!

gtsvr -V -R C:/CCPU_CWW_Pri/enshu -RW -Bt 3 192.168.3.3

J Een ]
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7.

Connection" in the "New Connection" window.

Click the [Next] button.

For the setting items in "Backend settings", set the
following.

[Setting details]

Processor: ARM9 (Click the [Select] button to select
from the tree.)

Backend: wdbrpc

IP Address: 192.168.3.3 (Default)

Port: Blank



B

® New Connection

Target Server Options.
i Selected processor wil be used to connect to your target without
double-checking against real processor:

Backend settings
Processor: ARMS

Backend: [wdbrpe

Target name or address:  192.168.3.3

Kernel image
target (if available)

Fle:

"4 = Checksum comparison
target server options.

- \rget server output

op Jlls: R C/CCPU_CWw_Prj/enshu -RW Bt 3 - |Edit..

9. Select! | == .
10. Click!

] e [ =]

@ < Back )t Next >
—— S
® Open File X
« v 4 ([l « Winl0EN(C) 5 CCPUCWWPrj 5 RI2CCPUV > CCPUTool v | & || 2 serchccpuTool
Organise »  New folder =~ @ @
Name - Date modified Type Size
# Quick access
I [7] R12¢CPU-V_09 15/11/201713:17 File 6450 KBI
@ OneDrive
3 This PC
& Network

File name: | R12CCPU-V_09

Sy

® New Connection

Target Server Options
iy Selected processor will be used to connect to your target without
double-checking against real processor.

Backend settings

Processor: ARMS Select..|

Backend: [wdbrpe -
~|[[check... | port:

Target name or address:  192.168.3.3

rme e
Fie gt romtrgt (r i)

©Fie:  CHCCP_ OV PARIZCCPNACPToORRIZEAAY_09 B

17 Bypass checksum comparison

[ree———

7 Verbose target server output

Optons: 1 CCCPU_CHI. e R 553

Command Line:
tgtsvr -V -R C:/CCPU_CWW_Pri/enshu -RIW -Bt 3 -c C:¥CCPU_CWW_Pr¥RI2CCPU-VHCCPUTOORI2CCPU-V_0 192.168.3.3

. |12.Click HpC=1 =

11. Click!

9. Select "File" for "Kernel image".

10. Click the [Browse] button.

11. Select the VxWorks image file

(C:\CCPU_CWW_Prj\R12CCPU-V\CCPUTool) copied
in step 4, from the tree, and click the [Open] button.

12. Click the [Finish] button.
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=== 13. When "connected - target server running" is displayed at
the bottom of the Remote Systems window, the

connection is completed.

Pointp

If "connected - target server running" is not
displayed, check that the C Controller
module is powered on correctly, and try again
from [=5~ Page 69 Connecting the C
Controller module and CW Workbench.

13.Check!

EConnecting and disconnecting
1. To connect or disconnect the created connection

45 Remote Systems i3 -0 o . . .
= pa— destination, click the applicable button in the Remote
ar | &
| 81 i alels Systems window.

: {Eé, Lv;cs.c:a I'll'IU' (Wind River VxWc j:; g?sr::r;iitect
> e wxsim1_smp (Wir| '

4 | VxWorkséx_192.1

> B Wind River Target Debugger (Wind River ViWorks 6

\s Wind River Launches
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Debugging the user program

Check that the created program operates correctly.

EDownloading the user program into the C Controller module
For debugging, download the module for execution into the memory of the C Controller module.

When the module for execution is downloaded, the program can be executed without a script file.

Point/@

Script file: Afile in which information such as the load destination of the user program to be activated when the
C Controller module starts up and the order of startup is described

Operating procedure

1. Inthe Project Explorer window, select the created
module file "enshu1.out", and right-click the mouse =

@ Basic Device Development - enshus
Fle Edt Source Refo

select [Download] = [VxWorks Kernel Task].
Point .
* To debug a program in [~ Page 119
Exercise 2 A/D conversion, D/A
vt omtan conversion, enter "enshu2.out".
2 e n s « When operating in Non Debug mode, two
o files with enshul.out in the file name are
O RunAs » ASCIL, : . "
5 oenors : . displayed. For the file for debug mode, "-
s { DR 1. Click! payes. - ?
e debug" is displayed at the end.
(1@ Dowricat carvgiriond =5 2. Inthe [Launch Context] tab, select only the checkbox for
reate, manage, and run configurations @ " . . "
e o e iy et opasons. © VxWorks6x_192.168.3.3(Wind River VxWorks 6.9)",
BEXIE S| gorm mmyoors aoimton -vevmiams tossanz and click the [Download] button.
8 Launch Context . [s) Downloads| ** Projects to Build| =] Common
Works Kernel Task
noEntrypoint - enshut.out -1 ||| VxWorks Kernel Task Download Options
Launch Context: ElenlE|alx
- '@ default (localhost)
[T #8 vxsim0 (Wind River VxWorks 6.9)
§8 VxWorks6x_192.168.3.3 (Wind River VxWorks 6.9) I
» Advanced =
2. Check!
—
Filter matched 2 of 2 items Apply T
@ 2. Click!
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When performing the operation in 2 for the second time or later, the "Launch Configuration Selection" window

Pointp

is displayed.
Select "Launch the selected launch configuration" and click the [OK] button.
—|pl= g

® Launch Configuration Selection
@ workbench has found one or more existing launch configurations that match your selection. What do you want to do?

Choose Action
Select!

@ Launch the selected launch configuration

it @ duplicate of the selected launch configuration

(© Create a new launch configuration

Matching 'VxWorks Kernel Task' Launch Configurations:
noEntryPoint - enshul.out - VxWorks6x_192.16¢

See Target Management/Launch Configurations for additional settings.
| €

@

Click!
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EDebugging the user program
Check that the debug mode is applied to the project before operating the project.
(=5~ Page 60 Setting properties for the project

Operating procedure

File Edit Navigate Search Project Target Ry
< B e 1
3 @ dﬂ 1. Click!

[ Project Explorer £3 . # Debug Symbol BrowscY

1. Inthe Project Explorer window, select the created
project and click the [¥] button on the right of the
toolbar % .

EEMEL RN

4| enshul (Wind River VxWorks 6.9 Downloadable Kernel Module Projed

» B Build Targets (ARMARCH7gnu_SMP)

» (@ Wind River Launches

> 5 Binaries

> Gl Includes

» & ARMARCH7gnu_SMP

[f enshu1_1.c

T Basic Device Development - CW Workoandh 2. Click [Debug Configurations] on the menu.

File Edit Navigate Search Project Run Window Help

Bl [~ B RE -0~ #- & &
[~ Project Explorer 53 . 5= Out\me] (no launch history)
=RR

2. Click!

4 [ enshu (Wind River VxWorks 6.9 Dow
> Iy Build Targets (ARMARCH7gnu_S

Organize Favorites...

Click the module "enshu1.out" downloaded from
"VxWorks Kernel Task".

® Debug Configurations == 3 -

Create, manage, and run configurations
@ Please enter or select an Entry Point.

R INEE

Name: noEntryPoint - enshul.out - VxWorks6x_192.168.3.3
type filter text

8 Attach Target Context
5] C/C++ Application

5] C/C++ Attach to Application
5] C/C++ Postmortem Debugger
5] C/C++ Remote Application

% Launch Control

& Remote Application

5 Target Communication Framework

{7 Launch Context), ) Downloads) ¥ Projects to Build) 1/ Source| £ Commen
VxWorks Kernel Task Options

Launch Context: PR R=1Ra ]

4 @ @ default (localhost)
18 vxsim0 (Wind River VxWorks 6.9)
VXSSP (TG TOVeT z
7] $8 VxWorksx_192.168.3.3 (Wind River VxWorks 6.9)

@ noEntrypo

A

~ General |

Entry Point

={3. Click!

e 4. Check!

®

® Debug Configurations

Create, manage, and run configurations
@ Please enter or select an Entry Point.

IR
type fiter text
8 Attach Target Context
5] C/C++ Application
5] C/C++ Attach to Application
5] C/C++ Postmortem Debugger
5] C/C++ Remote Application
% Launch Control
% Remote Application
5 Target Communication Framework
4 G VxWorks Kemel Task
@ noEntrypoint - enshul.out - VxWorkst
@ VxWorks Real Time Process

al il D
Filter matched 11 of 11 items

®

Name: noEntryPoint - enshul.out - VxWorkséx_192.168.3.3

{78 Launch Context), & Downloads| % Projects to Build| & Source] [ Common|
VxWorks Kernel Task Options

Launch Context: Llen|o|lald

4 @ @ default (localhost)
£ 8 vxsim0 (Wind River VxWorks 6.9)
18 vxsim1_smp (Wind River VxWorks 6.9)
) VxWorks6x_192.168.3.3 (Wind River VxWorks 6.9)

~ General
Entry point: ©

Arguments:

= | 8. Click!

Point}3

To debug a program in =~ Page 119
Exercise 2 A/D conversion, D/A conversion,
enter "enshu2.out".

4. Select the checkbox for the target server indicating
connection with the C Controller module.

5. Click the [Browse] button.
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o = 6. Selectthe debug start function "enshu1_1" and click the

Select Entry Point

© P secantry gt [OK] button.

Pattem (? = any character, * = any string, < = end of patter)

mme;mx:::- : : Point ﬁ
- For the debug start function, name it
@ VxMDFuncW.out
3 v according to the program name used for
@ ECMPL.out
& viormea each exercise.
@ VXDANLFunc.out

Example: For exercise 2.2, select
6. Select! "enshu2_2".

® enshul_1c
& enchui 2

m—— p——

6. Click!

T - 7. Check that the function name selected in step 6. is set
e — L2 for "Entry Point", and click the [Debug] button.

oBx © Nome: enshul_1 - enshuout - VxWorkséx_192.166.3.3
(type fiter text (78 Launch Context),_ &) Downloads| #* Projects to Buld) & Source) & Common|
8 Attach Target Context =]
5] C/C++ Application VxWorks Kernel Task Options
£ G/ Attach to Appication
tee @ Launch Context: R
[E] C/C++ Remote Application + @ @ defoult (ocalhost)
% Launch Control 7148 vxsimo (Wind River Viorks 6.9)
15 Remote Application 7148 vxsim1_smp (Wind River VxWorks 6.9)
B Target Communication Framework )8 VxWorkséx_192.168.3.3 (Wind River VxWorks 6.9) B

4 G VxWorks Kemel Tosk
@ noEntryPoint - enshul.out - VxWorkssx_19
@ Vxvorks Real Time Process

7. Check!

App Revert
Filter matched 11 of 11 items PPl e

° 7.Clickl HpC=2 =

e - 8. Debugging starts and program execution stops at the

Finclude <tasxiib.n> head of the function specified for "Entry Point".

#include <stdio.h>
#include <CCPUFunc.h>

#define DISPMODE ASCII 1 /* dot matrix LED oucput mode ASCIT mode*/
#define ACCESS_FLG 1 /* input/output access flag*/

#define M ADDR 0x00 /* start input number+/

#define Y ADDR 0x170 /* start output numbert/

#define WORD 1 /+ data size*/

#define DUMMY 0 /* CCPU function dummy*/

#define Dev CCPU M 4 /* device type */

* The demonstration machine lamps Y170 to Y17F are output in accordanc
* of switches MO to MIS.

void enshul_1()
{ /* Local variable declaration*/
short sRet; /* CCPU function return value*/

e |

char peData[3]:
/* CCPU function dot matrix LED display*/
unsigned short usDataBuf;

/* CCPU function M input value / ¥ input value®/
unsigned short usLastDataBuf
/* for checking whether the

n has been operated*/

/* Display the number of times a sw
Sprintf (pcData, "302d", usSwitchCnt);
SRet = CCPU_SetDotMatrixLED (DISEMODE ASCII, pcData):
1f(sRec = 0)

goto fimalization:

h is turned on/off on the dot matrix LED*/
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9. Usethe [1 step execution] button in the Debug window

35 Debug 53 =)
% o ot _@, 9. Click! to perform debugging one step at a time.
4 % enshul_1 - enshul.out - VxWorks6x_19! =

4 @ ARMO : 0x5887E8 (Task Mode)

4 @ tEnshul_1 : 0x4C41080 (Stopped)
|=" enshu1_1() - enshul_1.c:35|
=" vxTaskEntry() - Ox17cact

g tEnshul_1 : 0x4C41080

4 I 2

=) e al: 10. Click the Variables window tab at the lower right of the
e |Rmiasminoesib Al window to check or change the value of each variable.
A Here, check that the return value for the CCPU function
"sRet" is 0 (normal value).
- Using step execution in step 9., debug up to the line

"—" points to.
- In the [Variables] tab, check that the value of sRet is 0
(normal value).

11. Repeat steps 9, and 70., and debug the created
T program entirely.

4B &% et Y

@ pcData \ Ox04F20FBF
09+ wsDataBuf signe.. OcEEEE
- uslastData8uf B Jne... 00000

10. Check!

Point/®

If the return value for the C Controller module dedicated function is not 0, perform troubleshooting by referring
to the following.
C Controller Module Programming Manual
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EDebug procedure using Breakpoint
Instead of debugging one step at a time, debugging can be performed by specifying Breakpoint at any point in the program.

Operating procedure

=5 1. Double-click the left end of the source file to insert

goto finalization: ~

Breakpoint.

/* Acquisition of input signals from the demonstration machine*/
sRet = CCPU ReadDevice (Dev_CCPU_M, M ADDR, WORD, &usDataBuf, WORD):
if (sRet != 0)

goto finalization:
usLastDataBuf = usDataBuf;

while (1)
t
/* Acquisition of input signals from the demonstration machine*/
sRet = CCPU_ReadDevics (Dev_CCPU_M, M_ADDR, WORD, &usDataBuf, WORD);
if(sReT 1= 0)
goto finalization;

/* If any change has been made in the switch input*/
if (usDataBuf '= usLastDataBuf)
1
/* Number of switch operations count*/
usSwitchCnt++;
if (usSwitchCnt = 25)

goto finalization;

/* Display the number of times a switch is operated on the dot matrix LED,
sprintf (pcData, "%02d", usSwitchCnc);
SRet = CCPU_SetDotMatrixLED (DISPMODE_ASCII, pcData):
if(sRet != 0)
goto finalization;

/* Output the on/off states of the input signals
and reflect them to the lamps*/
sRet = CCPU_Y_Out_WordEx (ACCESS_FLG, Y_ADDR, WORD, &usDataBuf, DUMMY);
if(sRet 1= 0)
goto finalization;

1. Double-click!

finalization:
/* Reset the dot matrix LED indication*/
CCPU_SetDotMatrixLED (DISEMODE_ASCII, ™ ");

/* Turn off all the output signals */
usDataBuf = 0x0000;
CCPU_Y Out_WordEx (ACCESS_FLG, Y _ADDR, WORD, susDataBuf, DUMMY);:

— e - 2. Click ™ .
smeieberimet - meberaBats

The program is executed up to the point specified by

while(1)
«

SR
i€

1s from the demonscration machinet/
M, M_ADDR, WORD, cusDacaBuf, WORD):

Breakpoint.

goto finalizasion;

i I k ' 858 (Stopped - Break
B . x % A

sprinte (pcData, "102d", usSwitchCac) ;
sRet = CCPU_SetDotMatrixLED (DISPMODE_ASCII, peDaca);
Py

goto finalization;

, ¥ ADDR, WORD, cusDacaBuf, DUMMY);

Re|&f 6| O Me|Spe| =D

sinalizavicn: = e
/% Reset the dot matix LED indication®/ 4B &%l
CCPU_SetDotMatrixLED (DISPHODE ASCII, " ™) Neme Type Volue

ﬁi ii == 3. Click ® inthe Debug window.

op 0 [E]H |22 kT
is | ey
4 G, enshulfl 1 - enshul.out - VxWorks6x_19)
. 7E8 (Task Mode)
3. Click! | . oxacaioso (Stopped
—r—ermf _1() -enshul_].c:?9|

wxTaskentry() - Ox17cacd
o8 tEnshul_1 : Ox4C41080
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Point}3
To start debugging again, click the [¥] button on the right of the toolbar %5 , and select the already generated

debug structure at the top of the popup window displayed.
M Device Debug - enshul/enshul_1.c - CW Werkbench
File Edit Source Refactor Mavigate Search Project Target Run Window Help

ille T B8 $-0-Q- ¥~ PSP~ 4 4 §
‘f{:, Project Explo 37 . % Debug Sy @5 1 enshul_1 - enshul.out - VxWorks6x_192.168.3.3

BE 2| Debug As »
4 122 enshul (Wind River VxWorks 6 Debug Configurations...
i [l Build Targets (ARMARCH7g Organize Favorites...
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Registering a module for execution

Build the created program into a program for operation, and store it in the C Controller module.

EBuilding a user program

Operating procedure

File Edit Source Refactor Navigate Search |Project| Target Run Window Help

Open Project

millwiig

[ Project Explo 53

@ T -0~
2% Debug Symb =g

ER-aRAR]

Project References
Close Project

Open Development Shell...

» |22 enshul (Wind River VxWorks 6.9 Download

Build Working Set
Clean...

Build Automatically

Build Options

TS enehuZ (VNN RIVEr VXTVOTRS 5.0 DoV i) B Al Gkl
Build Project Ctrl+B, Ctrl+P

*5  Run Last Build Ctrl+B, Ctri+L

#*  Build containing Folder/Target Ctrl+B, Ctrl+C

| Compile File Ctrl+B, Ctrl+F

C/C++ Index

Properties Iﬂ

1.

Click!

pecs [ Tools | (5 Paths | s Defines [ m Libraries | $ Variables|

Buid support
© Monaged buld  (makefles generated by the IDE)

[ SiMNTonu
[ SiMNTgnu_Swp

2.Cl

Defoult buid spec: [ARMARGH7gnu_SMP -

25 specifed n preferences -
—

ick!

2. Clear!

Aoply

concel

® C/C++ Index configuration changed S
@) e C/C++ index needs to be rebuilt to reflect the build property 3. C I | Ck!
V' changes you just made.
Do you wish to rebuild the index now?
[F1Remember my decision
[ i Jjl o J
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1.

In the Project Explorer window, select the created
project and click [Project] on the menu = [Properties].

2. Select "Build Properties" from the tree on the left of the
window, clear the checkbox for "Debug mode", and click
the [OK] button.

When the following message appears after the [OK]
button is clicked, click the [Yes] button.

Build according to ==~ Page 67 Generating a module
for execution.



EStoring the user program

Operating procedure

IA=lo

M

Share View

> TheInternet > 192,168.3.3

> 0

3 Quick access

*

v O

This folder is empty.

@ OneDrive
& This PC
1. Enter!
¥ Network
Oitems
1B = | NonDebug
Home Share View
<« v 4 [ ] « ARMARCHTgnu_SMP >

# Quick access

& OneDrive
I ThisPC

¥ Network

.

1

s Quick access

@ OneDrive
3 This PC

¥ Network

Name

[ etdt.c

v

enshul > NonDebug

v O

Date modified

' [] enshut.out

L Search 0

O Search NonDebug

1. Start up Explorer and enter the following for the address
@ field of the C Controller module.
ftp://192.168.3.3/0

2. Drag and drop the created user program "enshu1.out"
e to the program memory "0" in the C Controller module to
copy it.
The created user program "enshu1.out" is stored under

Type

CFile

Share View

2. Copy!

> Thelnternet > 19216833 » 0 I v | O

enshul.out

P Search0

ppey the following.
C:\CCPU_CWW_Prj\enshu\enshu\ARMARCH7gnu_S
MP\enshu1\NonDebug
- [m] X
e Pointp

To copy a program in [==~ Page 119 Exercise
2 A/D conversion, D/A conversion, enter
"enshu2.out".
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ECreating and storing a script file

Operating procedure

@) “Untitled - Notepad _ O % 1. Open a text file and write the content of a script file for
File Edit Format View Hel loading a user program and generating a task as shown
Wﬂ . in the window.
1d(1,0,"/6/enshul.out") yoadthetle 2. Save the file with the file name "STARTUP.CMD".
// Create task program memory "0".
sp(enshul 1)

Ln 100%  Windows\ Generate the function
] enshu1_1 with
the default task name (t1).

v

Y T 3. Copy the created script file to the following program

Home  Share  View memory in the C Controller module.
4+ » The Internet > 192.168.33 » 0 v | B ftp://192.168.3.3/0

3 Quick access
@ OneDrive

& This PC
enshul.out STARTUP.CMD

¥ Network

Pointp

A user program and script file can be stored not only in the program memory, but also in the SD memory card.

If a script file is stored in both areas, the script file in the SD memory card starts up first.
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Checking the operation

Execute the program registered in the C Controller module to check its operation.

For operation, use the RESET/STOP/RUN switch on the front of the C Controller module.
The applications of the RUN/STOP/RESET switch are as follows.

* RUN: Output (Y) from the user program, allowed to be written to the buffer memory

« STOP: Output (Y) from the user program, not allowed to be written to the buffer memory
* RESET: Reset the module

Point

» Program operation in the C Controller module is executed regardless of whether the status of the switch is
RUN or STOP.

« For details on the RUN/STOP/RESET switch, refer to the following.
[T (MELSEC iQ-R C Controller Module User's Manual (Startup))

Operating procedure

Reset the C Controller module and set the switch on the
front to the RUN position.

For details on the reset procedure, refer to the following.
[Z=~ Page 21 Reset operation procedure

When switches M0 to M15 of the demonstration
machine are turned on/off, lamps Y170 to Y17F with the
same bit numbers as those switches turn on/off.

A

The number of times a switch is turned on/off is
displayed on the dot matrix LED of the C Controller
module.

@ 4. In addition, the processing is finished when the number
of switch operations exceeds 25, and the lamp output

and dot matrix LED display are reset.
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The following shows the source code of the program enshu1_1.

* Exercise 1.1

.

¥ This is a sample program in which the C language controller cutputs

* the demonstration machine lamps Y170 to Y17F in accordance with input of
* demonstration machine switches MO to M15.

.

LR R R R R N AR RS R R R R R R R R R R R R R R R R R R R R R R ’.'/

#inclunde <vxworks.h>
#inclode <tasklib.h>
#inclode <stdio.h>

#include <CCPUFunc.h>

#define DISPMODE ASCII 1 /* dot matrix LED output mods ASCII mode*/
#define ACCESS FLG 1 /* input/output access flag*/

#define M ADDR 0x00 /* start input number*/

#define ¥ ADDR 0x170 /* start output number*/

#define WORD 1 /* data size*/

#define DOMMY 0 /* CCPU function dummy®*/

#define Dev CCPU M 4 /* device type */

!’ LR R R R R R e R R e R R R R R R R R R R R R R R R
* Functon declaration
AEA A AR A A AT A A A AT A A A AT A A A AT A A A AT A A A AT A A A AT A A A AT A A A AT AT A A A A A A AR A A A AR A A AR A AR AR i l‘/

void enshul 1();

f LR R R R R R e R R e R R R R R R R R R R R R R R R
* Function name : enshul 1()
.
* The demonstration machine lamps Y170 to Y17F are output in accordance with input
* of switches MO to MI15.
LR R R R R N AR RS R R R R R R R R R R R R R R R R R R R R R R ’.'/
volid enshml 1()
{ /* Local wvariable declaration*/
short sRet; /* CCPU function return value®/

nnsigned short usSwitchCnt = 0;

/* number of switch operations*®/

char pcDatal[3];

/* CCPU function dot matrix LED display®/

unsigned short usDataBuf:

f* CCPU functiom M input valus / ¥ input value*/
unsigned short usLastDataBuf = 0;

/* for checking whether the switch has been operated*/

/* Display the number of times a switch is turned onfoff on the dot matrix LED*/
sprintf (pcData, "%02d", usSwitchCnt):;
sRet = CCPU_SetDotMatrixLED (DISPMODE ASCII, pcData):
if(sRet '= 0)
gote finalization;

f* Boguisition of input signals from the demonstration machinew/
sRet = CCPU_ReadDevice (Dev CCPU M, M ADDR, WORD, &usDataBuf, WORD):
if({sRet '= 0)

gote finmalization;
uslastDataBuf = usDataBuf;

while (1)
i
/* Boguisition of input signals from the demonstration machine*/
sRet = CCPU_ReadDevice (Dev_CCPU_M, M ADDR, WORD, &usDataBuf, WORD):
if{sRet !'= 0)
goto finalization;

/* If any change has been made in the switch input*/
if {usDataBuf '= usLastDataBuf)
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/* Humber of switch operations count*/
usSwitchCnt++;
if {(usSwitchCnt == 25)

goto finmalization;

/* Display the number of times a switch is operated on the dot matrix LED®/

sprintf (pcData, ™"%02d4d"™, usSwitchCnt):;
sRet = CCPU_SetDotMatrixLED (DISPMODE ASCII, pcData):
if {sRet !'= 0)

goto finalization;

/% Output the onfoff states of the input signals
and reflect them to the lamps*/

sRet = CCPU_Y Out WordEx (ACCESS FLG, Y _ADDR, WORD, susDataBuf, DUMMY):

if{sRet '= 0)
gote finalization;

usLastDataBuf = usDataBuf;

finalization:
/* Reset the dot matrix LED indication®/
CCPU_SetDotMatrixLED (DISPMODE ASCII, ™ ™);

/* Turn off all the ocutput signals */
usDataBuf = 0x0000;
CCPU Y Omt WordEx (ACCESS FLG, Y ADDR, WORD, &usDataBuf, DUMMY):;

return;
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Exercise 1.2 Input device and display device

Add the input values of the input devices D20 and D21 of the demonstration machine, and display the result in the display
device DO.

1.

aORkwNd

o

Operating procedure

Copy the program enshu1_2.c to the project folder C:\CCPU_CWW_Prj\enshu\enshu1 to add it to the project. (=~
Page 66 Procedure for adding a program)

Rebuild enshu1_2.c in debug mode. (=5~ Page 67 Generating a module for execution)
Connect the C Controller module and CW Workbench. (=5~ Page 72 Connecting and disconnecting)
Debug the created program to check if it operates correctly. (==~ Page 73 Debugging the user program)

Rebuild the program enshu1_2.c that underwent debugging by canceling the debug mode, and store the created user
program on the C Controller module. (==~ Page 80 Registering a module for execution)

Create a script and store it in the C Controller module. (==~ Page 82 Registering a module for execution)
[Script details]

Load a program: Id (1, 0, "/0/enshu1.out")

Generate a task: sp (enshu1_2)

Reset the C Controller module and set the switch on the front to the RUN position.

Change the values of the input devices D20 and D21 of the demonstration machine, and check the change of the value
of the display device DO. (=~ Page 86 Checking the operation)

After the operation is checked completely, disconnect CW Workbench from the C Controller module (==~ Page 72
Connecting and disconnecting) once, and delete the user program and script stored in the C Controller module.

Checking the operation

Operating procedure

1. Reset the C Controller module and set the switch on the
front to the RUN position.

2. Input values to the input devices D20 and D21 of the
demonstration machine, and the addition result is
displayed in the display device DO.
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Source code

The following shows the source code of the program enshu1_2.

P e e e L
¥ Exercise 1.2

"

# This is a sample program in which the C language controller adds the input values

#* of the input device D21 and D20 of the demonstration machine,

* and displays the result on the display device DO.

i

AR R R R R R R R R R AR R A R R A AR A AR AR R A R AR R A AR A AR A AR A AR A AR AR A R R A AR AR A SRR A RAARRARE XA

#inclunde <viworks.h>
#include <tasklib.h>
#include <stdio.h>

#inclunde <CCPUFunc.h>

fdefine D DEV_IN ADDR 20 /* start input number of the input device®/
#define D DEV_OUT_RDDR 00 f/* start output number of the display device*/
#define WORD 1 /* data size®/

$define DWORD 2 /* data size®/

#define DUMMY 0 /* CCPU function dummy®*/

g#define Dev_CCPU D 13 /* device types */

PR R R e e e e e e e e
* Functon declaration
R R L R R LR

void enshml 2();

P e e e L
* Function name : enshul 2{()
"
#* The input wvalues of the input devices D20 and D21 are added,
* and the operation result is displayed in the display dewvice DO.
R R e e e Ny
void enshml 2 ()
{ /* Local variable declaration*/

short sRet:

/% CCPU function return value*/

mnsigned short pusDataBuf[2];

f/* CCPU function input device value, display device value*/

unsigned short puslastDataBuf[2] = {0, 0}:

/* for checking whether the switch has been operated?*/

unsigned short usDataBuf;

/* addition result*/

/* Beoguisition of the input device value from the demonstration machine#®/
sRet = CCPU_ReadDevice (Dev_CCPU_D, D DEV_IN ADDR, DWORD, pusDataBuf, DWORD);:
if(sRet !'= 0)

goto finalization;

/* Bddition operation*/
usDataBuf = pusDataBuf[0] + pusDataBuf[l]:

/* Output to the display device of the demonstration machine*/
sRet = CCPU WriteDevice (Dev_CCPU_D, D DEV OUT_ADDR, WORD, &usDataBuf, WORD):
if (sRet '= 0)

goto finalization;

pusLastDataBuf [0] = pusDataBuf[0]:
pusLastDataBuf[1] pusDataBuf[1];

while(l)
{
J/* Boguisition of the input device value from the demonstration machine®/
sRet = CCPU ReadDevice (Dev_CCPU D, D DEV IN ADDR, DWORD, pusDataBuf, DWORD):
if(sRet != 0)
goto finalization;
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f* If any change has been made in the switch input*/
if (pusDataBuf[0] '= pusLastDataBuf[0] || pusDataBuf[l] '= pusLastDataBuf[l])
{

/* hddition operation®*/

usDataBuf = pusDataBuf[0] + pusDataBuf[l]:

f* Output to the display device of the demonstration machine*/
sRet = CCPU WriteDevice (Dev_CCPFU D, D DEV _OUT ADDR, WORD, &usDataBuf, WORD):
if(sRet '= 0)

goto finalization;

pusLastDataBuf [0] = pusDataBuf[0]:
pusLastDataBuf[1] = pusDataBuf[l]:

finalization:
/* Turn off all the output signals */
usDataBuf = O0x00000000;
sRet = CCPU WriteDevice (Dev CCPU D, D DEV OUT _ADDR, WORD, &susDataBuf, WORD):

return;
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Exercise 1.3 Executing two programs

Start up a task for executing enshu1_1() and a task for executing enshu1_2() at the same time.

In exercise 1.3, check that two tasks can operate at the same time. Generate two tasks, tEnshu1_1 and tEnshu1_2, with the
API function of VxWorks taskSpawn(), so that tEnshu1_1 executes enshu1_1() and tEnshu1_2 executes enshu1_2().

Operating procedure

1. Copy the program enshu1_3.c to the project folder C\CCPU_CWW_Prj\enshu\enshu1 to add it to the project. (==~
Page 66 Procedure for adding a program)

Rebuild enshu1_3.c in debug mode. (=5~ Page 67 Generating a module for execution)

Connect the C Controller module and CW Workbench. (=5~ Page 72 Connecting and disconnecting)

Debug the created program to check if it operates correctly. (=5~ Page 73 Debugging the user program)

O RN WN

Rebuild the program enshu1_3.c that underwent debugging by canceling the debug mode, and store the created user
program on the C Controller module. (==~ Page 80 Registering a module for execution)

©

Create a script and store it in the C Controller module. (==~ Page 81 Storing the user program)
[Script details]

Load a program: Id (1, 0, "/0/enshu1.out")

Generate a task: sp (enshu1_3)

7. Reset the C Controller module and set the switch on the front to the RUN position.

8. Check that the operations in exercises 1.1 and 1.2 can be executed at the same time. (=5~ Page 83 Checking the
operation)

9. Afterthe operation is checked completely, disconnect CW Workbench from the C Controller module (==~ Page 72
Connecting and disconnecting) once, and delete the user program and script stored in the C Controller module.

Checking the operation

Operating procedure

1. Reset the C Controller module and set the switch on the
front to the RUN position.

2. The operations in exercises 1.1 and 1.2 can be

executed at the same time.
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Source code

The following shows the source code of the program enshu1_3.

#include <vxworks.h>
#inclunde <tasklib.h>

extern void enshul 1():
extern void enshml 2():

void enshml 31()
{
/* Generate the task to execute enshul 1%/
taskSpawn (
"tEnshul 1", /* task name*/
101, /* task priority*/
VX_FP TASK, /* task option*/
4096, /* stack size*/
(FUNCPFTR)enshul 1, /* entry point?*/

g, 0, 0, 0,00, 0, 0, 0, 0 /% specify the argument for the function to be executed*/
)

/* Generate the task to execute enshal_E*i
taskSpawn (
"tEnshul 2", /* task name=*/
255, /* task priority*/
VX_FP TASK, /* task option*/
4086, /* stack size®/
(FUNCPTR)enshul 2, /* entry point*/

g, 0, 0, 0,00, 0, 0, 0, 0 /% specify the argument for the function to be executed*/

return;
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5 OPERATING INTELLIGENT FUNCTION

MODULES

5.1 Intelligent Function Modules

Types of intelligent function modules

An intelligent function module is a module that can realize functions that cannot be provided by or whose applications are

limited in use for the C Controller module.
Therefore, intelligent function modules with functions required for specific purposes can be selected for use.
The C Controller module can use MELSEC iQ-R series intelligent function modules.
The following table lists examples of modules.

Name

Number of occupied I/O points

Function

Internal current
consumption (5VDC)

Analog-digital converter module
(R60AD4)

16 points (I/O assignment: intelligent 16
points)

0 to 20mADC — 0 to 32000
0 to £10V — 0 to £32000
Input module for the above
conversions

0.22A

Digital-analog converter module
(R60DA4)

16 points (I/O assignment: intelligent 16
points)

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

Output module for the above
conversions

0.16A

Combination with the C Controller module

An intelligent function module is used while mounted on any I/O slot of the main base unit and extension base unit.

I/O slot number

: o]
o

torrY

Power supply Intelligent function module
[Numbers used] X/Y0O0 to OF, 10 to 1F, 16 points each

C Controller module

5 OPERATING INTELLIGENT FUNCTION MODULES 1
5.1 Intelligent Function Modules 9



5.2 Exchange of Information between Intelligent
Function Modules and the C Controller Module

Roughly speaking, two types of information is exchanged.
Information in units of bits--Signals using input and output X, Y
Information in units of words--16-bit or 32-bit data

C Controller module Intelligent function module internal structure
R12CCPU-V
XU XY o
28 on| | &
= §' Input X Fug;tlljon 3
S35 ¢ > =
v 2 Output Y (Bit data) T
3
% [—> S Buffer memory
3 g Readdata |
=0
© v
@ Write data (Word data)
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I/0 signals for the C Controller module

Of signals sent/received between the C Controller module and intelligent function modules, those in units of bits use input and
output X, Y.
X,Y here are different from external input and output, and used for sequence programs as signals specific to the intelligent

function module. Note that for I/O numbers, numbers assigned according to the mounting position of the intelligent function
module are used.

Input signal X from the intelligent function module

X used in a program refers to a signal to be input from the intelligent function module to the C Controller module and

originates from the intelligent function module side. In a program, as bit information for checking the module status, this signal
is read by calling the bus interface function (CCPU_X_In_BitEx() or CCPU_X_In_WordEx()).

Intelligent function
C Controller module module

X

Ready signal

< X Operating condition

setting completion

X
< A/D conversion

completion

X
< Error occurrence

For example, input signals from an analog-digital converter module are as follows.

* Ready signal
This signal inputs the information that the intelligent function module operates normally and is ready to the CPU when the
power is turned on.

» A/D conversion completion flag
This signal is turned on when conversion is completed at all the conversion enabled channels. When reading a digital
output value, this signal is used as an interlock.

Output signal Y to the intelligent function module

This signal is output to the intelligent function module by calling the bus interface function (CCPU_Y_Out_BitEx() or
CCPU_Y_Out_WordEx()) and originates from the C Controller module side.

Intelligent function

C Controller module module
Output enable/ Y
disable
. Y
User range write
Channel change Y
Y

Synchronized output

For example, an output signal to an analog-digital converter module is as follows.
« CHO Output enable/disable flag
This signal specifies whether to output an analog value converted through D/A conversion or offset value, per channel.
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Data communication with an intelligent function module

Data is sent/received in units of 16 bits or 32 bits. The intelligent function module has buffer memory to store data.

Intelligent function module Buffer memory address
0| Latest error code
1| Latest address of error history
C Controller [
2 | Latest alarm code
module Read Data ;
Buffer 3| Latest address of alarm history
memory 410 19 | Interrupt factor detection flag [n]
S 20to 35| System area (not available) Can be read from
: Y 36 | Alert output upper limit flag }—and written to the
Write C Controller module

Memory map example: Digital-analog converter module R60DA4

+ Data can be read from/written to the buffer memory by calling the C Controller module dedicated function
(CCPU_FromBuf() or CCPU_ToBuf()).

» The buffer memory has an address specific to each intelligent function module for each word (short type (16 bits)).
The addresses of the buffer memory start from 0, and data is read/written by specifying them. The minimum unit of
measurement is 1 word. 17 to 32-bit data is handled by using 2 words (32 bits).
The following figure shows an example of 16 bits for the digital-analog converter module; the digital quantity is written from
the CPU. In the contents, a digital value of -32000 to 32000 is set using 16-bit signed binary data.

B15B14B13B12 B11B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

0 ofofof1fofofof1f{of1f{o0f|oO
N J
N
Data section
Sign bit
1: Negative The case of +276 is shown.
0: Positive (A negative digital value is expressed in two's

complement.)

Pointp
RAM is used for the buffer memory.
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5.3

Methods of Communication with Intelligent

Function Modules

Types of methods of communication with intelligent function

modules

The C Controller can perform communications with intelligent function modules by the following methods.

Communication method

Function

CW Configurator

Intelligent function module
monitor

Monitors 1/0O signals of the intelligent function module and the buffer memory, and writes data.

Intelligent function module
parameter

Writes the initial settings for the parameters of the intelligent function module to the C Controller
module, and automatically reflects them in the buffer memory of each intelligent function module
when the C Controller module starts up.

C Controller module
dedicated functions

CCPU_X_In_BitEx

Reads input signals X of the intelligent function module in units of bits.
==~ Page 50 CCPU_X_In_BitEx

CCPU_X_In_WordEx

Reads input signals X of the intelligent function module in units of 16 bits.
=~ Page 51 CCPU_X_In_WordEx

CCPU_Y_In_BitEx

Reads output signals Y of the intelligent function module in units of bits.
L[] MELSEC iQ-R C Controller Module Programming Manual

CCPU_Y_In_WordEx

Reads output signals Y of the intelligent function module in units of 16 bits.
[ MELSEC iQ-R C Controller Module Programming Manual

CCPU_Y_Out_BitEx

Outputs data to output signals Y of the intelligent function module in units of bits.
"5 Page 52 CCPU_Y_Out_BitEx

CCPU_Y_Out_WordEx

Outputs data to output signals Y of the intelligent function module in units of 16 bits.
= Page 53 CCPU_Y_Out_WordEx

CCPU_FromBuf

Reads values stored in the buffer memory of the intelligent function module in units of 16 bits.
For details, refer to the following.
=~ Page 96 CCPU_FromBuf

CCPU_ToBuf

Writes values to the buffer memory of the intelligent function module in units of 16 bits.
For details, refer to the following.
=5~ Page 97 CCPU_ToBuf
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CCPU_FromBuf

This function reads data from the CPU buffer memory of the CPU module installed in the specified module position and the
buffer memory of the intelligent function module installed in the specified module position. (FROM instruction)

HEFormat
short CCPU_FromBuf (unsigned short usloNo, unsigned long ulOffset, unsigned long ulSize, unsigned short* pusDataBuf,
unsigned long ulBufSize)

EArgument
Argument Name Description IN/OUT
usloNo Module position Specify the module position. IN
Start 1/0 No. + 16 (OH to FFH, 3EOH to 3E3H)

ulOffset Offset Specify the offset in units of words. IN
ulSize Data size Specify the read data size in units of words. IN
pusDataBuf Data storage location Specify the storage location of read data. ouT
ulBufSize Data storage size Specify the data storage location size in units of words. IN

EDescription

» This communication method reads data amounting to the size specified by the data size (ulSize) from the CPU buffer
memory of the CPU module specified by the module position (usloNo) and the buffer memory of the intelligent function
module specified by the module position (usloNo), and stores that data in the data storage location (pusDataBuf).

» Read data by specifying the offset address from the start of the CPU buffer memory of the CPU module and the buffer

memory of the intelligent function module each for the offset (ulOffset).

To access the CPU buffer memory of the multi-CPU (CPU No.1 to CPU No.4), specify 3EOH to 3E3H (CPU No.1 to CPU

No.4) for the module position (usloNo). However, the CPU buffer memory can be accessed only when the multiple CPU

settings are configured.

Precautions
For the data storage location size (ulBufSize), set a value larger than the value of the data size (ulSize).

HReturn value

Return value Description
0 (0000H) Normally finished
Other than 0 Failed

For details on when the function fails, refer to the following.
L] MELSEC iQ-R C Controller Module Programming Manual

5 OPERATING INTELLIGENT FUNCTION MODULES
5.3 Methods of Communication with Intelligent Function Modules



CCPU_ToBuf

This function writes data to the CPU buffer memory of the CPU module (host CPU module) installed in the specified module

position and the buffer memory of the intelligent function module installed in the specified module position. (TO instruction)

HEFormat

short CCPU_ToBuf (unsigned short usloNo, unsigned long ulOffset, unsigned long ulSize, unsigned short* pusDataBuf,

unsigned long ulBufSize)

EArgument

Argument Name Description IN/OUT
usloNo Module position Specify the module position as follows. IN

For the CPU buffer memory, access can be made to the host CPU module only.

Start I/0 No. + 16 (OH to FFH, 3EOH to 3E3H)
ulOffset Offset Specify the offset in units of words. IN
ulSize Data size Specify the write data size in units of words. IN
pusDataBuf Data storage location Specify the storage location of write data. IN
ulBufSize Data storage size Specify 0. IN

EDescription

» This communication method writes data in the data storage location (pusDataBuf) amounting to the data size (ulSize) to the
CPU buffer memory of the CPU module (host CPU module) specified by the module position (usloNo) and the buffer

memory of the intelligent function module specified by module position (usloNo).
Write data by specifying the offset address from the start of the CPU buffer memory of the CPU module (host CPU module)
and the buffer memory of the intelligent function module each for the offset (ulOffset).
+ To access the CPU buffer memory (host CPU module) of the multi-CPU (CPU No.1 to CPU No.4), specify 3EOH to 3E3H
(CPU No.1 to CPU No.4) for the module position (usloNo). However, the CPU buffer memory (host CPU module) can be
accessed only when the multiple CPU settings are configured.
* When the operating status of the CPU module is not RUN, an error in the STOP/PAUSE state (-28640) occurs if the

CCPU_ToBuf function is executed.

HEReturn value

Return value

Description

0 (0000H)

Normally finished

Other than 0

Failed

For details on when the function fails, refer to the following.
L1 MELSEC iQ-R C Controller Module Programming Manual
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5.4  Exercise Structure for Intelligent Function
Modules

Convert analog signals/digital data input by the input volume tab or digital switch of the demonstration machine using the

analog-digital converter module/digital-analog converter module.

| D/A converter modulel

A/D converter modlﬁl J l

R60 | R60

R61P| R12C | AD4 | DA4
CPU-V (16  |(16
points) | points)

X/Y00|X/Y10

to to

XIYOF|XIY1F
CHA1 CHA1

\ \

Input voltmeter (GOT) Output voltmeter (GOT)
4 6 Input volume 4 6
2 s B.° 8

i - - - -
o—-_h.ﬁ.\ 10 0\. 10
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5.5  Analog-Digital Converter Module R60AD4

Part names

This section describes the part names of the R60ADA4.

For details, refer to the user's manual.

(1)

No. Name Description
(1) RUN LED Indicates the operating status of the module.
On: Normal operation
Flashing (every 1s): In offset/gain setting mode
Flashing (every 400ms): Selecting a module for online module change
Off: 5V power supply turned off or watchdog timer error, ready to change modules during online module change
(2) ERR LED Indicates the module error occurrence status.”
On: Error
Off: Normal operation
3) ALM LED Indicates the module alarm status."
On: Warning (process alarm or rate alarm)
Flashing: Input signal error detected
Off: Normal operation
(4) Terminal block 18-point screw terminal block. Connect input signal wires of a device such as an external device.
(5) Terminal block cover Cover for preventing electric shocks when the power is turned on
(6) Production information Shows the production information (16 digits) of the module.
marking
*1  For details, refer to the following.

MELSEC iQ-R Analog-Digital Converter Module User's Manual (Application)
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A/D conversion characteristics

A/D conversion characteristics for voltage input

(When the input range setting is -10 to 10V.)

32000
e
= 16003

()
=)
2 J 5 16002~ -~
> Q.
= =
3 0 3 16001---
—_ ©
] =
= (=]
2 16000
.g’ a
T 31250V
> >
o [Te)
o N
o ~
-32000 e 8
-10V 0 10V S 38
6 6

Analog input voltage nput voltage

The analog-digital converter module converts analog inputs from outside into digital quantities to make arithmetic operation by
the CPU possible. For voltage input, when -10V is input, a digital quantity of -32000 is output, and when 10V is input, 32000 is
output. Therefore, an input of 312.5uV is equivalent to a digital quantity of 1, and a value smaller than 312.5uV, which cannot
be converted, is discarded.

A/D conversion characteristics for current input

(When the input range setting is 0 to 20mA.)

o %3
16005
g A
3 ) 16003
g 5 16002
5 216001 -
- (o]
2 % 216000
3 O ©
8 =)
k= a) < <
8 I E &
o o
o ©
o o
8 8
-32000 ==
20 mA 0 20mA < -

— Input current

Analog input current
For current input, when OmA is input, 0 is output, and when 20mA is input, 32000 is output. 625nA is equivalent to a digital
quantity of 1, and a value smaller than 625nA, which cannot be converted, is discarded.

Point}’

A voltage/current value equivalent to the digital value 1 in A/D conversion (maximum resolution) differs
depending on the input range setting.

1 5 OPERATING INTELLIGENT FUNCTION MODULES
00 5.5 Analog-Digital Converter Module R60AD4



List of 1/O signals and buffer memory area assignment

List of I/O signals

The following tables list the 1/0O signals of the analog-digital converter module.

Pointp

» The I/O numbers (X/Y) below indicate numbers when the start /O number of the A/D converter module is
set to 0.
» The use-prohibited signals below are used by the system, and cannot be used by the customer. If the

customer uses any of them (turns from off to on), the function as the A/D converter module cannot be

guaranteed.

Hinput signal

Device No. Signal name

X0 Module READY

X1to X7 Use prohibited

X8 Warning output signal

X9 Operating condition setting completion 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

Y0toY8 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 area assignment

Two types are available: R mode, in which the module operates according to the map of the buffer memory areas newly

assigned by the MELSEC iQ-R series, and Q compatible mode, in which the module operates by converting the buffer

memory map into an equivalent of the buffer memory map of the MELSEC-Q series.

Below are lists of buffer memory addresses when the R mode is used.

For details, refer to the following.

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

int/”
Roint Of all the buffer memory areas, do not write data to system areas and areas whose data type is monitor. If
data is written to them, malfunction may occur.
BUNn\G0~Un\G399
Address Address Name Default value | Data type Auto Necessity of
(decimal) (hexadecimal) refresh 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 —
4019 4H to 13H Interrupt factor detection flag [n]k2 0 Monitor O —
20 to 35 14H to 23H System area — — — —
36 24H Warning output flag (process alarm upper 0000H Monitor O —
limit)
37 25H Warning output flag (process alarm lower 0000H Monitor O —
limit)

38 26H Warning output flag (rate alarm upper limit) | 0000H Monitor O —
39 27H Warning output flag (rate alarm lower limit) | 0000H Monitor O —
40 28H Input signal error detection flag 0000H Monitor @] —
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 @] —
91 5BH Level data 1 0 Control @] —
92 5CH Level data 2 0 Control O —
93 5DH Level data 3 0 Control @] —
94 5EH Level data 4 0 Control @] —
95 5FH Level data 5 0 Control O —
96 60H Level data 6 0 Control O —
97 61H Level data 7 0 Control @] —
98 62H Level data 8 0 Control @] —
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 occurrence setting [n]'2 0 Setting X @]
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 12AH to 18FH System area — — — —
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*1 Item enabled when 'Operating condition setting request’ (Y9) turns on and off
*2 [n]in the table is an interrupt setting number. (n= 1 to 16)
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EMUn\G400~Un\G3599

Address Name Default | Data | Auto Necessity
Decimal (Hexadecimal) value | type refresh | of Y9!
CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
400 600 800 1000 1200 1400 1600 1800 CHO Digital output 0 Monitor | O —
(190H) | (258H) | (320H) | (3E8H) | (4BOH) | (578H) | (640H) | (708H) | value
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) | (7OAH) | 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) | (7OCH)
405 605 805 1005 1205 1405 1605 1805 System area — — — —
(195H) | (25DH) | (325H) | (3EDH) | (4B5H) | (57DH) | (645H) | (7ODH)
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) (BF1H) (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 | (B4AH | (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) | (83FH) | (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 0 Monitor | X —
(1B4H) (27CH) | (344H) (40CH) | (4D4H) | (59CH) | (664H) | (72CH) | logging 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 -1 Monitor | X —
(1B6H) | (27EH) | (346H) | (40EH) | (4D6H) | (59EH) | (666H) | (72EH) | read 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 0 Monitor | X —
(1B8H) | (280H) | (348H) | (410H) | (4D8H) | (5A0H) | (668H) | (730H) | points 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 0 Monitor | X —
(1BCH) | (284H) | (34CH) | (414H) | (4DCH) | (5A4H) | (66CH) | (734H) | occurrence time (first/

last two digits of the

year)
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Address Name Default | Data | Auto Necessity
Decimal (Hexadecimal) value | type refresh | of Y9
CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
445 645 845 1045 1245 1445 1645 1845 CHO Trigger 0 Monitor | X —
(1BDH) | (285H) | (34DH) | (415H) | (4DDH) | (5A5H) | (66DH) | (735H) | occurrence time

(month/day)
446 646 846 1046 1246 1446 1646 1846 CHO Trigger 0 Monitor | X —
(1BEH) | (286H) | (34EH) | (416H) | (4DEH) | (5A6H) | (66EH) | (736H) | occurrence time (hour/

minute)
447 647 847 1047 1247 1447 1647 1847 CHO Trigger 0 Monitor | X —
(1BFH) | (287H) | (34FH) | (417H) | (4DFH) | (5A7H) | (66FH) | (737H) | occurrence time

(second/day of week)
448 648 848 1048 1248 1448 1648 1848 CHO Trigger 0 Monitor | X —
(1COH) | (288H) | (350H) | (418H) | (4EOH) | (5A8H) | (670H) | (738H) | occurrence 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 Conversionvalue | 0 Control | O —
(1D8H) | (2A0H) | (368H) | (430H) | (4F8H) | (5COH) | (688H) | (750H) | shift amount
473 to 673 to 873 to 1073to | 1273to | 1473to | 1673to | 1873to | 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 Average process | 0 Setting | X O
(1F5H) | (2BDH) | (385H) | (44DH) | (515H) | (5DDH) | (6A5H) | (76DH) | specification
502 702 902 1102 1302 1502 1702 1902 CHO Time (for 0 Setting | X O
(1F6H) | (2BEH) | (386H) | (44EH) | (516H) | (5DEH) | (6A6H) | (76EH) | averaging)/count (for

averaging)/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) | (SEOH) | (6A8H) | (770H) | disable setting
505 705 905 1105 1305 1505 1705 1905 System area — — — —
(1F9H) | (2C1H) | (389H) | (451H) | (519H) | (BE1H) | (6A9H) | (771H)
506 706 906 1106 1306 1506 1706 1906 CHO Scaling upper 0 Setting | X @)
(1FAH) | (2C2H) | (38AH) | (452H) | (51AH) | (5E2H) | (6AAH) | (772H) | limit 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 0 Setting | X O
(1FCH) | (2C4H) | (38CH) | (454H) | (51CH) | (5E4H) | (6ACH) | (774H) | limit value
509 709 909 1109 1309 1509 1709 1909 System area — — — —
(1FDH) | (2C5H) | (38DH) | (455H) | (51DH) | (5E5H) | (6ADH) | (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 71 M 11 1311 1511 171 1911 System area — — — —
(1FFH) | (2C7H) | (38FH) | (457H) | (51FH) | (5E7H) | (6AFH) | (777H)
512 712 912 1112 1312 1512 1712 1912 CHO Alert output 1 Setting | X @)
(200H) | (2C8H) | (390H) | (458H) | (520H) | (5E8H) | (6BOH) | (778H) | setting (process alarm)
513 713 913 1113 1313 1513 1713 1913 CHO Alert output 1 Setting | X @)
(201H) | (2C9H) | (391H) | (459H) | (521H) | (BE9H) | (6B1H) | (779H) | setting (rate alarm)
514 714 914 1114 1314 1514 1714 1914 CHO Process alarm 0 Setting | X @)
(202H) | (2CAH) | (392H) | (45AH) | (522H) | (SEAH) | (6B2H) | (77AH) | upper upper limit value
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Address Name Default | Data | Auto Necessity
Decimal (Hexadecimal) value | type refresh | of Y9
CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8

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 0 Setting | X O
(204H) | (2CCH) | (394H) | (45CH) | (524H) | (5ECH) | (6B4H) | (77CH) | upper lower limit value

517 77 917 117 1317 1517 1717 1917 System area — — — —
(205H) | (2CDH) | (395H) | (45DH) | (525H) | (5EDH) | (6B5H) | (77DH)

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

519 719 919 1119 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 0 Setting | X O
(208H) | (2DOH) | (398H) | (460H) | (528H) | (5FOH) | (6B8H) | (780H) | lower lower limit value

521 721 921 1121 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 1127 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) | (BAOH) | (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) | (BATH) | (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 1 Setting | X O
(218H) | (2EOH) | (3A8H) | (470H) | (538H) | (600H) | (6C8H) | (790H) | setting

537 737 937 1137 1337 1537 1737 1937 CHO Logging cycle 4 Setting | x O
(219H) | (2E1H) | (BA9H) | (471H) | (539H) | (601H) | (6C9H) | (791H) | setting value

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

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

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

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

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

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 Read 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 1000 Setting | X O
(221H) | (2E9H) | (3B1H) | (479H) | (541H) | (609H) | (6D1H) | (799H) | points setting value
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Address Name Default | Data | Auto Necessity
Decimal (Hexadecimal) value | type refresh | of Y9
CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8

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 | (6OAH | (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) | (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)

*1 Item enabled when 'Operating condition setting request’ (Y9) turns on and off
*2  The default values are as follows.
CH1: 402, CH2: 602, CH3: 802, CH4: 1002, CH5: 1202, CH6: 1402, CH7: 1602, CH8: 1802
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Setting intelligent function module data

This section describes how to set data of intelligent function modules.
By adding an intelligent function module to a project, data of an intelligent function module (such as parameters and switch
settings) can be set.

Operating procedure

1. [Parameter] in the Navigation window = [Module
Information] = double-click [0000: R60ADA4].

Mavigation

= £ Parameter

n Parameter

1. Double-click!

e — o 2. Select "Basic Settings" from the list of setting
items.

= Range switching functon Theinp
Input range seting 000V Tio20mA 10 20mA F1020mA

3. Set"Basic Settings" as follows.
> - Operation mode setfing function The two operation modes. “Normal mode” to execute the normal A/D conversion and "0 . .
537 Gl (e e, . [Setting details]

AID conversion enableldisable seting

Ty Input range setting (CH1): 0 to 10V

Time. unt average/Moving average!
Frimary delay filter constant setting

A/D conversion enable/disable setting (CH2 to
CH4): A/D conversion disable

Check Restore the Defayl Setings
Rem Lt

Project | Edit View Online Diagnostics Tool Window Help 4. [Project] on the menu = [Intelligent Function

[ New.. Ctrl+N Module] = click [Module Parameter List].
E¥  Open.. Ctrl+O

Close
B save Ctrl+5 .

Save As.. 4.Click!

Project Verify...

Data Operation

Intelligent Function Module Meodule Parameter List...

Printer Setup...
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In the Module Parameter List window, check that

pr—— — ———— - the checkbox for "Setting Exist" for the initial
s = e B setting for RE0AD4 is selected.
*i 6. Click the [Close] button.
5. Check!

Invea! Seming Toral Goures Ao Refresh Saming Total Counes

- EJwese
Explanation

(Check the setting status of the module, and switch

e

{* Checked items will be crested &5 module parameter)

| 6. cick =)
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5.6 Digital-Analog Converter Module R60DA4

Part names

This section describes the part names of the R60DA4.
For details, refer to the user's manual.

2
(3)
(©)]
No. Name Description
(1) RUN LED Indicates the operating status of the module.
On: Normal operation
Flashing (every 1s): In offset/gain setting mode
Flashing (every 400ms): Selecting a module for online module change
Off: 5V power supply turned off or watchdog timer error, ready to change modules during online module change
(2) ERR LED Indicate the module error occurrence status.”
On: Error
Off: Normal operation
3) ALM LED Indicate the module alarm status.™
On: Warning output generated
Off: Normal operation
(4) Terminal block 18-point screw terminal block. Connect output signal wires of a device such as an external device.
(5) Terminal block cover Cover for preventing electric shocks when the power is turned on
(6) Production information Shows the production information (16 digits) of the module.
marking

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

D/A conversion characteristics for voltage output
(When the output range setting is -10V to 10V.)

(0]

8 (I

& %

5 © !
()]

S o g L

o g | :

2 = 5.0003125V Lo

5 2 312.5pV o

& 3 5.0000000V oo
<) S T
2 I 1 1 I I
©

10V = S 5 8 8 3

32000 0 32000 2 2 2 8 8

Digital input value

— Digital input
The digital-analog converter module converts digital quantities output from the CPU into analog values to output them
externally. When a digital quantity of -32000 is input, -10V is output, and when a digital quantity of 32000 is input, 10V is

output. Therefore, the digital input value 1 is equivalent to the analog amount 312.5uV, and a digital input smaller than 1
cannot be converted.

D/A conversion characteristics for current output
(When the output range setting is 0 to 20mA.)

K//—\—>

/

1S

o
‘5 1
o 1
5 'S ;
Q. [} |
S 0 g 1
° 3 10.000625mAz——— !
o 5 | |
= T g 625nA o
< o | |
8 10.000000mAY—— Lo
S b
-20mA £ 8 5 8 8
-32000 0 32000 2 8 8 8

Digital input value
— Input

For current output, 0 is converted to OmA, and 32000 is converted to 20mA. The digital input value 1 is equivalent to the
analog amount 625nA, and a digital input smaller than 1 cannot be converted.

Point ;>

A voltage/current value equivalent to the digital value 1 in D/A conversion (maximum resolution) differs
depending on the input range setting.
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List of 1/O signals and buffer memory area assignment

List of I/O signals

The following tables list the 1/O signals for the digital-analog converter module.

Pointp

» The I/O signals (X/Y) below indicate signals when the start I/O number of the D/A converter module is set to
0.

» The use-prohibited signals below are used by the system, and cannot be used by the customer. If the
customer uses any of them (turns from off to on), the function as 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 completion flag
XA Offset/gain setting mode status flag
XB Channel change completed flag
XC Set value change completed flag
XD Disconnection detection signal
XE Warning output signal
XF Error flag

EOutput signal
Device No. Signal name
YO0 Use prohibited
Y1 CH1 Output enable/disable flag
Y2 CH2 Output enable/disable flag
Y3 CHS3 Output enable/disable flag
Y4 CH4 Output enable/disable flag
v5'1 CH5 Output enable/disable flag
‘G CH6 Output enable/disable flag
Y7 CH?7 Output enable/disable flag
G 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 Warning output clear request
YF Error clear request

*1  For the R60DA4, Y5 to Y8 are use prohibited.
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Buffer memory area assignment

Two types are available: R mode, in which the module operates according to the map of the buffer memory areas newly

assigned by the MELSEC iQ-R series, and Q compatible mode, in which the module operates by converting the buffer
memory map into an equivalent of the buffer memory map of the MELSEC-Q series.

Below are lists of buffer memory addresses when the R mode is used.

For details, refer to the following.

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

int/”
Roint Of all the buffer memory areas, do not write data to system areas and areas whose data type is monitor. If
data is written to them, malfunction may occur.
BUNn\G0~Un\G399

Address Address Name Default value | Data type Auto Necessity of
(decimal) (hexadecimal) refresh 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 @) —
3 3H Latest address of alarm history 0 Monitor O —
4019 4H to 13H Interrupt factor detection flag [n]*2 0 Monitor O —
20 to 35 14H to 23H System area — — — —
36 24H Alert output upper limit flag 0000H Monitor @] —
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 @]
61to 123 3DH to 7BH System area — — — —
124 to 139 7CH to 8BH Interrupt factor mask [n]k2 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 )
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 12AH to 18FH System area — — — —

*1  Iltem enabled when 'Operating condition setting request' (Y9) turns on and off
*2 [n]in the table is an interrupt setting number. (n= 1 to 16)
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HMUNn\G400 to Un\G3599

Address Name Default | Data | Auto Necessity
Decimal (Hexadecimal) value type refresh | of Y9!
CH1 CH2 CH3 CH4 CH5 CH6 CH7 CHS8
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) | (3ESH) | (4B1H) | (579H) | (641H) | (709H) | monitor
402to | 602to | 802to | 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 output | 0 Monitor | X —
(1B2H) | (27AH) | (342H) | (40AH) | (4D2H) | (59AH) | (662H) | (72AH) | count monitor
435 635 835 1035 1235 1435 1635 1835 System area — — — —
(1B3H) | (27BH) | (343H) | (40BH) | (4D3H) | (59BH) | (663H) | (72BH)
436 636 836 1036 1236 1436 1636 1836 CHO Wave output current | 0 Monitor | X —
(1B4H) | (27CH) | (344H) | (40CH) | (4D4H) | (59CH) | (664H) | (72CH) | address monitor (L)
437 637 837 1037 1237 1437 1637 1837 CHO Wave output current Monitor | X —
(1B5H) | (27DH) | (345H) | (40DH) | (4D5H) | (59DH) | (665H) | (72DH) | address monitor (H)
438 638 838 1038 1238 1438 1638 1838 CHO Wave output current | 0 Monitor | X —
(1B6H) | (27EH) | (346H) | (40EH) | (4D6H) | (59EH) | (666H) | (72EH) | 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 644to | 844to | 1044to | 1244to | 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
463 to 663to | 863to | 1063to | 1263to | 1463to | 1663to | 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)
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Address Name Default | Data | Auto Necessity

Decimal (Hexadecimal) value type refresh | of Y9
CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

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

483to | 683to | 883to | 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) | (SDEH) | (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) | (SEOH) | (6A8H) | (770H) | value

505 705 905 1105 1305 1505 1705 1905 System area — — — —
(1F9H) | (2C1H) | (389H) | (451H) | (519H) | (BE1H) | (6A9H) | (771H)

506 706 906 1106 1306 1506 1706 1906 CHO Scaling lower limit 0 Setting | X O
(1FAH) | (2C2H) | (38AH) | (452H) | (51AH) | (5E2H) | (6AAH) | (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) | (6ACH) | (774H)

509 709 909 1109 1309 1509 1709 1909 CHO Rate control enable/ | 1 Setting | X O
(1FDH) | (2C5H) | (38DH) | (455H) | (51DH) | (5E5H) | (ADH) | (775H) | disable setting

510 710 910 1110 1310 1510 1710 1910 CHO Alert output upper 0 Setting | X O
(1FEH) | (2C6H) | (38EH) | (456H) | (51EH) | (5E6H) | (AEH) | (776H) | limit value

511 71 911 111 1311 1511 1711 1911 System area — — — —
(1FFH) | (2C7H) | (38FH) | (457H) | (51FH) | (5E7H) | (6AFH) | (777H)

512 712 912 112 1312 1512 1712 1912 CHO Alert output lower 0 Setting | X O
(200H) | (2C8H) | (390H) | (458H) | (520H) | (SE8H) | (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) | (SEAH) | (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) | (SECH) | (6B4H) | (77CH) | limit value

517 to 717 to 917to | 1M17to | 1317to | 1517to | 1717to | 1917to | System area — — — —
523 723 923 1123 1323 1523 1723 1923

(205H | (2CDH | (395H | (45DH | (525H | (S5EDH | (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

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)
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Address Name Default | Data | Auto Necessity
Decimal (Hexadecimal) value type refresh | of Y9
CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8

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) | (5F9H) | (6C1H) | (789H) | points setting (H)

530 730 930 1130 1330 1530 1730 1930 CHO Wave output 1 Setting | X —
(212H) | (2DAH) | (3A2H) | (46AH) | (532H) | (5FAH) | (6C2H) | (78AH) | 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 732to | 932to | 1132to | 1332to | 1532to | 1732to | 1932to | System area — — — —

597 797 997 1197 1397 1597 1797 1997

(214H | (2DCH | (3A4H | (46CH | (534H | (S5FCH | (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 @]
(256H) | (31EH) | (3E6H) | (4AEH) | (576H) | (63EH) | (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  ltem enabled when 'Operating condition setting request' (Y9) turns on and off
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Setting intelligent function module data

This section describes how to set data of intelligent function modules.
By adding an intelligent function module to a project, data of an intelligent function module (such as parameters and switch
settings) can be set.

Operating procedure

1. [Parameter] in the Navigation window = [Module
Information] = double-click [0010: R60DA4].

Mavigation

1y Project

E1 Module Configuration

H &= Label
= £, Parameter

#' System Parameter

< -

%

[ — a 2. Select "Basic Settings" from the list of setting
items.

3. Set"Basic Settings" as follows.
[Setting details]
Output range setting (CH1): -10 to 10V
D/A conversion enable/disable setting (CH1): D/A

conversion enabled
3. Set!

I ek | | Restortre Do setiogs |

%

Project | 4. [Project] on the menu = [Intelligent Function
Module] = click [Module Parameter List].

101010V 41020mA 4to20mA

Normal mode (DIA conversion process)
Normal output mode.

HOLD or CL seting.
CLEAR CLEAR CLEAR CLEAR

nableldisable function
DIA conversion enableldisable setting

2. Select!

fem List

[ New.. Ctrl+N
E* Open.. Ctrl+ 0

Close

B Save Ctrl+S
Project Verify...
Data Operation {}
Intelligent Function Module

Printer Setup...
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5. Inthe Module Parameter List window, check that

Module Parameter List

”“’“m““"g:w e e P the checkbox for "Setting Exist" for the initial
— — | ‘:gg T ﬁ: S— setting for R60DA4 is selected.
4i 6. Click the [Close] button.
| |
5. Check!
I — v
- T

(F Chacked tams il be crastsd 2= mehs paramater)

6. Click! = |
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5.7

Exercise 2 A/D conversion, D/A conversion

In this training, like in exercise 1, specify "C:\CCPU_CWW_Prj\enshu" as a workspace.

Writing parameters

Operating procedure

Online Data Operation

x

‘ O @) Parameter 2]

171032022 09:30:

1710372022 09:25

1. Referto = Page 46 Writing parameters to the C

Display  Setting  Related Functions
| - N - S - SN - Controller module and write the parameters set in
e I R T —— "Setting intelligent function module data" to the C
Vodsle Name/oata Name ¢ B @ oo e Last Grange e Grte)
A= = Controller module.

Exercise 2.1 Checking the operation of the analog-digital
converter module and digital-analog converter module

Using the intelligent function module monitor, check the operation of the analog-digital converter module R60AD4 and digital-

analog converter module R60DA4.

Checking the operation of the R60AD

Operating procedure

1. Select R60AD4 in the project view, right-click the
mouse, and select "Register to Intelligent Function

MNavigation T = § & Module Configuration % _

Module Monitor".

1. Select!

‘ Ctrl+C

I Register to Intelligent Function Madule Monitor

2. The intelligent function module monitor window appears

Intelligent Function Module Monitor 1(0000:RE0AD4) [ x|
T S vk e e s . as a docking window, and 0000:R60AD is registered.
& Input Signal(X):
% Module READY - X0 Bit:
@ warming Output Signal  — X8 Bt
% Operating Condition S... — X0 Bit
¥ Offset/Gain Setting M... — XA Bit
% Channel Change Compl... — X8 Bit
% Input Signal Error Det... — xe Bit:
@ Maximurm/Minimum Val... — X0 Bt
% A/D Conversion Compl... — XE Bit:
2 Error Occurred Fiag - XF Bt
[E Output Signal(Y):
€ Action Conditions Setfi... — Y9 Bt v
< >

Vv
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Wind,

Online | Di stics  Tool

Help
Current Connection Destination...

| @ Read from PLC...

| 20 Writeto PLC...

| Verify with PLC...

| Remote Operation(S)...

CPU Memory Operation...

Delete PLC Data...
Set Clock...
Monitor 3
Watch I Start Watching I
Read Module Configuration from PLC e —
1 .
Input voltmeter (GOT)
Input volume
©  Digial Output Value
€ CH1 Digital Output Value 6617 U0\G400 Word [Signed]
% CH3 Digital Output Value 0 u0\Geoo ‘Word [Signed]

Checking the operation of the R60DA

3.

Select [Online] on the menu = [Watch] = [Start
Watching] and start the intelligent function module
monitor.

Check the current value by selecting the item "Buffer
Memory Monitor" = "Digital output value" = "CH1
Digital output value". The R60AD4 receives an analog
input value from the A/D INPUT of the demonstration
machine at CH1, converts it through A/D conversion,
and stores a digital output value to the address
U0\G400 of its own buffer memory. This item indicates
the current value of the above digital output value.
Operate the input volume tab for the A/D INPUT of the
demonstration machine to check that the digital output
value changes according to the A/D conversion
characteristics of the R60AD.

Operating procedure

Intelligent Function Module Moni

0AD) [Watching]

MHame Current Value Assign (Device)

a I/O Signal Monitor
= Input Signal(xX):
¥ Module READY ON X0

& Waming Output Signal |

- Copy

{2} Operating Condition 5... ©

(¥ Offset/Gain Setting M... © lesis 1_ Select!
(¥ Channel Change Compl... 0 Start Watching

@Input Signal Error Det... @ Stop Watching
@Max\muw‘h‘llmmum Val... @ Detailed Dialog..

¥ A/D Conversion Compl... O -

=l Output Signal(): Register Module Information...

¥ Action Conditions Setti...

3 Ermor Occurred Flag [

¥ User Range Writing Re... OFF YA
¥ Channel Change Request OFF YB
% Maximum/Minimum Val... OFF YD

v
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Right-click the intelligent function module monitor and
select "Register Module Information".



Module Information Selection X

Select 2 module and a monitor item category to register to the inteligent function module
Lo i

monitor.
0000 : R60AD4
0010 : RG0DA4
(Disable Reqistration)
‘ v'

2. Select!

Monitor Jtem Category List

3. Click!

)=

010:R50DA4) Watching]

Name Current Value Assign (Device) Data Type ~
@ Channel Change Request OFF vi8 3
@ setting Value Change Request oFF vic Bt
Q Warming Output Clear Request oFF vie Bt
QError Clear Request oFF YiF Bt
= Buffer Memory Monitor
@ Latest Error Code... HO000 UT¥Go Detai Dizlog
@ Latest Alarm Code... HO000 uG2 Detai Dizlog

= Range Setting Monitor

@ CH1 Range Setting Monitor -10to10y U1¥G430 Word [Unsigned)/Bt String [16-bt]
@ CH2 Range Setting Monitor 4to 20mA U1¥G630 Word [Unsigned)/Bt String [16-b1t]
{3 CH3 Range Setting Monitor 4to 20mA U146830 ‘Word [Unsigned]/Bit String [16-bit]
= Digtal Value
% CH1 Digital Value 16000 U1G460 |Word [Signed]
(3 CH2 Digial Value 0 U1¥G660 Word [Signed]
@ CHe Digial Value 0 U1¥61060 Word [Signed]
5 Input Value Shift Quantity
@ CHI Input Value Shift Quantty 0 U1¥6480 Word [Signed] v

2. When the module information selection dialog box
appears, select "0010: R60DA4" in the modaule list.

3. Click the [OK] button.

4. The module registered for the intelligent function
module monitor is changed from R60AD4 to R60DA4.

5. Double-click the input value by selecting the item "Buffer
Memory Monitor" = "Digital value" = "CH1 Digital
output value" and enter 16000.

In accordance with the D/A conversion characteristics,
R60DA4 converts the CH1 digital value stored in the
address U1\G460 of the buffer memory into an analog
value, and outputs it to outside as an analog output.
Check with the D/A OUTPUT meter of the
demonstration machine that in accordance with the D/A
conversion characteristics, the digital value 16000 has
been converted as a voltage of approx. 5V and output.
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Exercise 2.2 Loading an A/D conversion output value into the HMI

The A/D INPUT of the demonstration machine is converted through A/D conversion using the R60AD4, and its digital output

value is loaded and displayed in the display device D1 of the HMI.

1.

N

I

N

Operating procedure

Start up CW Workbench and newly create a project named "enshu2". (I~ Page 58 Creating a project)
A workspace does not need to be set again because the workspace is the same as the one set in exercise 1.

Copy the program enshu2_2.c to the project folder C:\CCPU_CWW_Prj\enshu\enshu?2 to add it to the project. (==~
Page 66 Procedure for adding a program)

Rebuild enshu2_2.c in debug mode. (=5~ Page 67 Generating a module for execution)

Connect the C Controller module and CW Workbench. (=5~ Page 72 Connecting and disconnecting)

Debug the created program to check if it operates correctly. (=5~ Page 73 Debugging the user program)

Rebuild the program enshu2_2.c that underwent debugging by canceling the debug mode, and store the created user
program on the C Controller module. (==~ Page 80 Registering a module for execution)

Create a script and store it in the C Controller module. (==~ Page 80 Registering a module for execution)
[Script details]

Load a program: Id (1, 0, "/0/enshu2.out")

Generate a task: sp (enshu2_2)

Reset the C Controller module and set the switch on the front to the RUN position.

Operate the switch M2 of the demonstration machine. A value obtained by converting an input voltage from the
demonstration machine into a digital value is displayed in the display device D1 of the HMI. Turn the input volume tab for
the A/D INPUT to check that the value on D1 changes when the input voltage is changed. (=5~ Page 123 Checking the
operation)

10. Atter the operation is checked completely, disconnect CW Workbench from the C Controller module (==~ Page 72

122

Connecting and disconnecting) once, and delete the user program and script stored in the C Controller module.
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Checking the operation

Operating procedure
1.

Input volume

Reset the C Controller module and set the switch on the
front to the RUN position.

Operate the switch M2 of the demonstration machine.

Turn the input volume tab for A/D INPUT, and the meter
value for the A/D INPUT changes and a value obtained
by converting an input voltage into a digital value is
displayed in the display device D1.
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Source code

The following shows the source code of the program enshu2_2.

PR R L LR T T e e
* Exercise 2.2

"

* The RE60AD4 converts analog input from the A/D INPUT of the demonstration machine

# into a digital wvalue.

# This is a sample program in which the converted digital value is read out

* from the R60AD4, and displayed in the GOT display device D1 when M2 is turned on.

R R R R R R R R R R AR AR R R AR R R A AR A R A R R AR AR AR AR AR AR AR A AR AR AR AR AR A AN AT ARAR AR AR RARAREARE ]

finclude <viworks.h>
#include <tasklib.h>
#include <stdio.h>

#include <CCPUFunc.h>

#define ACCESS_FLG 1 /* input/output access flag */

fdefine ENABLE SWITCH 0x00 /* analog conversion acquisition Enable */

#define AD ADDR 0x00 /* start input number of the REDADN */

fdefine AD CONV_OUT 400 J/* REOADN buffer memory address (Chl digital output wvalue) */
f#define DEV ADDR 1 /* start device number for the GOT display device */

#define WORD 1 /* data size */

#define DUMMY O /* CCPU function dummy */

f#define Dev CCPU D 13 /* device type */

#define Dev_CCPU_M 4 /* device types */

PR R R R R g R e e e g
* Functon declaration
R R R Lt N

void enshm2 2():

R R R A AR A A R R A A A AR R A A A AR R R A AR R A AR A AR A AR A A R A A A AR AR A A AR A A A AR R A AR AR A AR AR
* Function name : enshuZ 2()

¥ Version: 1.01

* The digital value, which is converted by the R60AD4 from the analog input from

* the A/D INPUT of the demonstration machine,

¥ ig displayed in the GOT display dewvice D1 only when M2 is turned on.

L R e R Ly
void enshm2 2 ()
{

short sRet; /* CCPU function return value */

unsigned short usData; /* CCPU function M input wvalues */

unsigned short usDataBuf; /* CCPU function X input wvalue / ¥ ocutput valus */

unsigned short usDataBuf4aD; /* for storing the A/D conversion value */

while( 1 )
{
/* Check whether M2 is on or off */
sRet = CCPU_ReadDevice (Dev_CCPU M, ENABLE SWITCH, WORD, &usData, WORD):
if(sRet != 0)
goto finalization;

if (usData == 4)
{
/* Read the RE0ADN input information */
sRet = CCPU X In WordEx (ACCESS FLG, AD ADDR, WORD, &usDataBuf, WORD);
if(sRet !'= 0)
goto finalization:

/* When X00 and X0E are on */
if( { { usDataBuf & 0x0001 ) '= 0 ) && { ( usDataBuf & 0x4000 ) '=0 ) )
{
/% Read the buffer memory of the intelligent function module */
sRet = CCPU FromBuf (( AD ADDR / 0x10 ), AD CONV OUT, WORD, &usDataBuf4AD, WORD ):
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if{ sRet '= 0 )
goto finalization;

sRet = CCPU WriteDevice( Dev CCPU D, DEV ADDR, WORD, &usDataBuf4AD, DUMMY );
if({ sRet != 0 )
goto finalization;

}
else
{
f* Clear the GOT display device to 0 */f
usDataBuf4aD = 0x0000;
sRet = CCPU WriteDevice( Dev CCPU D, DEV _ADDR, WORD, &usDataBuf4AD, DUMMY );
if{ sRhet !'= 0 )
goto finalization;

Jf* l-tick wait #/
taskDelay( 1 ):

finalization:
f* Clear the GOT display device to 0 */
usDataBuf4aD = Ox0000;
sRet = CCPU WriteDevice( Dev CCPU_D, DEV_ADDR, WORD, &susDataBuf4AD, DUMMY ):

retorn;
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Exercise 2.3 Outputting a value in the HMI through D/A
conversion

The R60DA4 converts a value of the input device D21 of the demonstration machine as a digital value through D/A
conversion, and outputs a value as a D/A OUTPUT voltage output when M3 is turned on.

Operating procedure

1. Copy the program enshu2_3.c to the project folder C:\CCPU_CWW_Prj\enshu\enshu?2 to add it to the project. (==~
Page 66 Procedure for adding a program)

Rebuild enshu2_3.c in debug mode. (=5~ Page 67 Generating a module for execution)

Connect the C Controller module and CW Workbench. (=5~ Page 72 Connecting and disconnecting)

Debug the created program to check if it operates correctly. (==~ Page 73 Debugging the user program)

O A WN

Rebuild the program enshu2_3.c that underwent debugging by canceling the debug mode, and store the created user
program on the C Controller module. (==~ Page 80 Registering a module for execution)

o

Create a script and store it in the C Controller module. (==~ Page 80 Registering a module for execution)
[Script details]

Load a program: Id (1, 0, "/0/enshu2.out")

Generate a task: sp (enshu2_3)

7. Reset the C Controller module and set the switch on the front to the RUN position.

8. Operate the switch M3 of the demonstration machine. Check that the value set by the input device D21 of the HMI is
converted through D/A conversion and output to the D/A OUTPUT. When the value of the input device D21 is 32001 or
more, D/A conversion is not performed, and the lamp Y17F turns on. (=5~ Page 126 Checking the operation)

9. Afterthe operation is checked completely, disconnect CW Workbench from the C Controller module (==~ Page 72
Connecting and disconnecting) once, and delete the user program and script stored in the C Controller module.

Checking the operation

Operating procedure

1. Reset the C Controller module and set the switch on the
MP_ME Mo M4 front to the RUN position.

2. Operate the switch M3 of the demonstration machine.

The value set by the input device D21 of the HMI is
output to the D/A OUTPUT.

1 26 5 OPERATING INTELLIGENT FUNCTION MODULES
5.7 Exercise 2 A/D conversion, D/A conversion



4. When the value of the input device D21 is 32001 or
more, D/A conversion is not performed, and the lamp
Y17F turns on.
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Source code

The following shows the source code of the program enshu2_3.

e e T T
* Exercise 2.3

* This program agquires a wvalue of the input dewvice D21 as a digital input wvalue and

# converts it into an analog value when M3 is turned on, then outputs the converted

* walue to the D/A QUTPUT of the demonstration machine.

* When the value of the input device is 32001 or more, D/A conversion is not performed,

* and Y17F turns on.

R L R ey

#include <vworks.h>
#inclunde <tasklib.h>
#include <stdio.h>

#include <CCPFUFunc.h>

#define RCCES5_FLG 1

f* input/output access flag®/

#define ENABLE SWITCH 0x00

/* analog conversion acquisition Enable */
#define DIGITAL OVER Ox17F

/* out of setting range indication lamp for D/A conversion digital values*/
#define DA OUT_ENABLE 0Oxll

/* ReODAN CH1 analog output enable®/
#define DA UNIT RERDY 0Ox10

/* RE0DAN unit READY®/

#define DEV_ADDR 21

/* start I/0 number of the input device*/
#define DA UNIT ADDR 0Ox10

/* REODAN start I/0 number®/

#define DA INPUT_ BUF 460

/* REODAN CH1 digital walue*/

#define DWORD 2

/* data size*/

#define WORD 1

/* data size*/

#define DUMMY O

f* CCPU function dummy®*/

#define BIT ON 1

#define BIT OFF 0

#define Dev_CCPU_D 13

f* device type */

#define Dev CCPU M 4

/* device type */

e e T T
* Functon declaration

void enshu2 3():

A kR R R A R R R R R R R R R Rk
* Function name : enshu2 3{()

# When M3 is turned on, the RE0DA4 converts the setting value of the input device D21

* as the digital input value into an analog value.

* The converted value are output to the DA OUTPUT of the demonstration machine.

When the value of the input device is 32001 or more, Y17F turns on.

»

R ey
void enshu2 3 ()
{
short sRet; /% CCPU function return value#®/
unsigned short usData; /* read of CCPU function X input value in units of bits*/
unsigned short usData2; /* read of CCPU function M input wvalus®/
unsigned short usDataBuf4DEV; /* the input device value for DA conversion*/
long plStatusBuf; /* storage location of the operating status+/

while (1)
{
/* Operating status acquisition of the C Controller module®/
sRet = CCPU_GetCpuStatus (&plStatusBuf, DWORD);
if(sRet != 0)
goto finalization;

if (pl5tatusBuf == Q)
i
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/* Boguisition of the Q62DAN unit READY signal®/
sRet = CCPU X In BitEx(ACCESS FLG, DA UNIT READY, &usData):
if(sRet != Q)

goto finalization;

if (usData == 1)
{
/* Check whether M3 is on or off*/
sRet = CCPU ReadDevice (Dev_CCPU M, ENABLE SWITCH, WORD, &usData2, WORD):
if(sRet != 0)
goto finalization;

if {usData2 == B)
{
f/* Acquisition of the input device wvalue*/
sRet = CCPU ReadDevice (Dev CCPU D, DEV ADDR, WORD, &usDataBuf4DEV, WORD):;
if(sRet != 0)
goto finalization;

if (usDataBuf4DEV <= 32000)

{
sRet = CCPU Y Out BitEx(ACCES5 FLG, DIGITAL OVER, BIT OFF):;
if(sRet != 0)
goto finalization:;
sRet = CCPU ToBuf ( (DA UNIT ADDR / Ox10), DA INPUT BUF, WORD,
gusDataBuf4DEV, DUMMY):
if(sRet '= 0)
goto finalization;
/* Turn on the D/L conversion output enable/disable signal */
sRet = CCPU ¥ Out BitEx (ACCESS FLG, DA OUT ENABLE, BIT ON):
if(sRet != 0)
goto finalization;
}
else
{
/* Turn off the D/A conversion output enable/disable signal */
sRet = CCPU_Y Out BitEx(ACCES5_FLG, DA OUT_ENABLE, BIT OFF):
if(sRet '= 0)
goto finalization;
sRet = CCPU ¥ Out BitEx(ACCESS5 FLG, DIGITAL OVER, BIT ON):
if(sRet != 0)
goto finalization:;
}
}
else
{
/* Turn off the DA conversion output enable/disable signal */
sRet = CCPU_Y Out BitEx (ACCESS FLG, DA OUT_ENAEBLE, BIT OFF):
if (sRet != 0)
goto fimalization;
}
}
else
{

J/* Turn off the DA conversion output enable/disable signal */
sRet = CCPU ¥ Out BitEx(ACCESS FLG, DA OUT ENABLE, BIT OFF):
if (sRet != 0)

goto finalization;
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f* l-tick wait*/
taskDelay (1) :

finalization:
/* Clear the GOT input device to 0%/
usDataBuf4DEV = 0x0000;
sRet = CCPU WriteDevice (Dev CCPU D, DEV ADDR, WORD, &usDataBuf4DEV, DUMMY);

return;
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APPENDICES

Appendix 1 Security Functions

These functions serve to protect the user property stored in a personal computer and the user property inside the C Controller

module in the MELSEC iQ-R series system against threats such as theft, tampering, faulty operation, and unauthorized
execution due to the unauthorized access by an outsider.
Use an appropriate security function according to the purpose.

Point ;>

Each security function is just one means of preventing unauthorized access (such as destruction of programs

or data) from external devices, but does not prevent it completely. To maintain the safety of the C Controller

system against unauthorized access from external devices, include measures in addition to the security

functions. Mitsubishi Electric Corporation cannot be held responsible for any problems involving system

trouble that may occur as a result of unauthorized access.

The following are examples of measures against unauthorized access.

* Install a firewall.

« Install a personal computer as a relay station to control the relaying of send/receive data using an
application program.

« Install an external device that can control access rights as a relay station. (For details on external devices
that can control access rights, contact the network service provider or equipment dealer.)

Individual identification information

The individual identification information of the C Controller module can be read with the C Controller module dedicated

function (CCPU_GetIDInfo). By implementing the activation function in a user program, a user program that does not operate
in a C Controller module with different individual identification information can be created.

For details on C Controller module dedicated functions, refer to the following.
[TIMELSEC iQ-R C Controller Programming Manual

APPX
Appendix 1 Security Functions 1 31



File access restriction

A file attribute can be set to a file stored in the following types of memory. When a file attribute is set, access to the target file

can be restricted, and alteration and file leakage by an unauthorized user can be prevented.
* Program memory

» Data memory

+ SD memory card

+ USB Mass Storage Class compatible device

Pointp

* When an SD memory card and USB Mass Storage Class compatible device are mounted on a device other
than the C Controller module (a peripheral such as a personal computer), an access restricted file can be
manipulated. When access restriction is set to a file in an SD memory card and USB Mass Storage Class
compatible device, take measures so that the SD memory card and USB Mass Storage Class compatible
device cannot be removed from the C Controller module freely.

» Access restriction cannot be applied to folders.

Setting file access restriction

Use the attrib() command to change the attribute of a file to be handled by the C Controller module. To change the file
attribute, the security password is required.

HSetting a file attribute
Use the attrib() command to set a file attribute to the file to be restricted.

The following table shows the file attributes the C Controller module can handle.

Attribute Description

S System file attribute This attribute helps prohibit file operation.

R Read only attribute”! This attribute helps prohibit a file from being deleted or written to.

H Hidden file attribute” 2 Afile is hidden when files are displayed in list form using the Is command and when FTP connection is
performed.

*1  Not covered by the file access restriction function. However, when this file attribute is set, deleting or writing to a file can be prohibited.
*2 Afile can be manipulated when it is opened by specifying the file name. To prohibit manipulation of a file, the system file attribute must
be set.

BChecking the file attribute

Use the attrib() command to check the set file attribute.

SRH

[H: Indicates that the hidden file attribute is assigned.
| Empty: Indicates that the hidden file attribute is not assigned.

7R: Indicates that the read file attribute is assigned.
| Empty: Indicates that the read file attribute is not assigned.

[S: Indicates that the system file attribute is assigned.
| Empty: Indicates that the system file attribute is not assigned.
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Checking the file access restriction status

The file access restriction status can be checked with the Shell command or the C Controller module dedicated function
(CCPU_GetFileSecurity).

Point ;>

The file access restriction status cannot be checked from the script file (STARTUP.CMD).

Clearing/re-setting file access restriction

The file access restriction status is changed using the Shell command, script file (STARTUP.CMD), or user program. In

addition, to change the file access restriction, the security password set with CW Configurator is required.

BEChanging the system file attribute

For operation to be performed on a file with the system file attribute, use the C Controller module dedicated function
(CCPU_ChangeFileSecurity) to temporarily clear the file access restriction. The cleared setting is configured again by setting
file access restriction with the C Controller module dedicated function (CCPU_ChangeFileSecurity) or re-setting the C
Controller module.

Point
« To access a file with the system file attribute in the script file "STARTUP.CMD", clear the access restriction
inside the script file. In that case, to prevent password leakage, assign the system file attribute to the script
file.
« To prevent password leakage, do not use a file with the system file attribute in the script file
(STARTUP.CMD) in an SD memory card.
Precautions

EWhen safety must be maintained from unauthorized access from outside
To maintain the safety of the C Controller system from unauthorized access from outside, include measures taken by the user.
To prevent security password leakage, set a password with the following in mind.

» Avoid setting a password using only simple one-byte alphanumeric characters.
» Set a complex password that also includes symbols.

ECharacters that can be used for a security password
One-byte alphanumeric characters and symbols can be used. (Passwords are case-sensitive.)

HIf the security password is forgotten

Initialize the C Controller module.

For details on the initialization procedure, refer to the following.
[T1 MELSEC iQ-R C Controller Module User's Manual (Startup)
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Setting a service

Set a service that operates in the C Controller module.

By restricting the operating service, unauthorized access from another user can be prevented.

Window.

R12CCPU-V CPU Parameter [ <]
51 Service Seflings

DB Enable
B B3 . Shell Enable
=] Name Setting DHCP Enable
Title Setting ~ MELSEC data link function Enable
Comment Setting - C\w Configurator operation Enable
] Operation Related Setting Memory card access Enable

Remote Reset Setting
Output Mode Seting at STOP {
Module Synchronous Setting
Clock Related Setting
Refresh Cycle Seting
- {&) Memory/Device Setting
: Link Direct Device Setting
£ 8 RAS Setting
WDT(Watchdog Timer) Setting
Emor Detections Setting
CPU Module Operation Setting
LED Display Setiing
Evert History Setting
&8 Routing Setting
Routing Setiing
2 Settings
Service Settings
Securty password settings
- /&) MELSEC data link function settings|
Timeout value setting

< >

\ Memory card script execution
Memry card parameter execution
| USBstorage scoess
= Security password seffings
‘|- Password sefting
. Current Password
New Password
Confirm New Password

Enable
Disable
Enable

Explanation

wrting.

||

Effective/invalidty of the service which operates in the C Cortraller module are set u
Effective/invalidty of a senvice setup become cfiective by resetting a the C Controller moduie after parameter

Check. | | Restore the Default Settings |
lem List
Apply
Item Description Setting range | Default
Setting a WDB Required when connecting CW Workbench. « Disable Enable
service Shell Required when executing a command. * Enable
DHCP Required when using the function that automatically assigns the
network settings.
MELSEC communication Required for MELSEC communications.
function
CW Configurator operation Required when operating CW Configurator. When this service is
disabled, the following operations become unavailable.
« Writing to the C Controller module
* Reading from the C Controller module
« Verifying with the C Controller module
« Deleting data from the C Controller module
* Operating CPU memory (initialization)
Memory card access Required when accessing a memory card.
Memory card script execution Required when executing the script file "STARTUP.CMD" stored
in the memory card.
Memory card parameter Required when executing parameters stored in the memory card. Disable
execution”!
USB storage access Required when accessing a USB device. Enable
Security Password setting Set a security password. 8to 16 characters | password
password (one-byte
setting alphanumeric
characters,
symbols)

*1 To change a service, write the parameters to the data memory.
When the parameters are written to the memory card, the service settings are not changed.
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Password setting

ECurrent password
Enter the current security password.

HENew password, password for confirmation
To change the security password, enter the new password into "New Password" and "Confirm New Password".

Precautions

BCW Configurator operation
When CW Configurator operation is disabled, parameters cannot be set. To enable the service, initialize the C Controller
module.

EMemory card parameter execution
When CW Configurator operation is disabled, parameters cannot be set. To enable the service, initialize the C Controller

module.

Lockout

Disables the password authentication for a certain duration of time after a certain number of failed authentication attempts.
Brute-force attacks by malicious users can be prevented.

Lockout time

The following table lists the durations of the lockout times.

Number of password input errors " Lockout time
1st time to 5th time 0 minutes

6th time 1 minute

7th time 5 minutes

8th time 15 minutes

9th time or later 60 minutes

*1  When the correct password is entered, the number of password input errors is reset.

Point ;>

» While lockout is active, a password input error is not counted. For that reason, even if a 7th input error
occurs within one minute after the occurrence of the 6th error, the one minute lockout time is not extended.

» Lockout is not executed if security is set with the C Controller module dedicated function
(CCPU_ChangeFileSecurity).
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Appendix 2 Modules for Realizing Higher-Speed
Analog I/O Conversion

This section describes modules for realizing higher-speed analog I/O conversion.

High-speed analog input module R60ADH4

The high-speed analog input module can perform A/D conversion at high-speed: 1us/CH, medium speed: 10us/CH, and low
speed: 20us/CH per sampling period in normal mode. In addition, the simultaneous conversion mode, which makes
simultaneous conversion at four channels per module possible, is available and supports sampling at the fastest speed of
5us/4CH. Also available is the continuous logging function, which can log digital output values for four channels
simultaneously and transfer logged data to the CPU module continuously without stopping logging.

High-speed analog output module R60DAH4

For the high-speed analog output module, high-speed conversion (1us) improves the analog output response performance.
This realizes highly responsive feedback control in systems such as drive systems that perform speed control with analog
commands.
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Appendix 3 CW Workbench

CW Workbench is a product for developing user programs that run on the C Controller module and C intelligent function
module.

It is an OEM product of Wind River Systems in the United States. As a subset product of Wind River Workbench 3.3, it
implements only the functions minimally required for user program development such as coding, building, and debugging.

Features

CW Workbench has the following features.

Integrated development environment

CW Workbench is an integrated development environment that enables project management, source code editing, building,

and debugging, helping develop user programs for the C Controller module and C intelligent function module efficiently.

Same specifications as the specifications of Wind River Workbench 3.3

For the display and operation of the functions common to CW Workbench and Wind River Workbench 3.3, the specifications

are the same.

Windows® supported for operating systems for personal computers

The following operating systems for personal computers are supported: Windows®XP, Windows® 7, Windows® 8, Windows®
8.1, and Windows® 10.
In addition, some 64 bit versions of operating systems are supported as well.

Extension of a function with plugin software

Third-party plugin software can be added easily, so that a function can be extended with ease.

Creating a new user program

Create a user program for controlling the C Controller system.

Operating procedure

Edit Navigate Search Run Project Window Help 1. Inthe "Project Explorer" window, select a project to
few Alt+Shift+N » | 9 | Wind River Workbench Project... which a new file will be added, and select [File] = [New]
Open File... % Project...
Close Ctrl+W | [ Build Target = [Flle]
[ Folder

Save Ctri+s

Save As...

Refresh F5
Convert Line Delimiters To 3

%)

Print... Ctri+P Ctri+N
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® vow e == 2. Enter a file name for "File name" and click the [Finish]

Creste new e resurce E) button.

O For the file name to be entered for "File name", enter up

enshu
to the file extension (.c, .h, .cpp, .hpp).
221 enshu (Wind River VxWorks 6.9 Downloadable Kemel Module Project)

& RemoteSystemsTempFiles

ﬁ 2. Enter!

2.Click!

Vv

M Basic Device Development - enshu/enshu.c - CW Workbench 3. Edlt the source flle |n the "Editor" WIndOW, and InC|Ude

File Edit Source Refactor Navigate Search Run Project Window Help

files.
BrH-HEal &  #-0- 4 OEXD & -F-oecro- | . .
& Project Explorer 23 = 5 ([5) *enshu.c 23 C Controller module dedicated function: "CCPUFunc.h"
S B8 8- @ - Tl et e MELSEC communication function: "MDFunc.h"
4 & enshu (Wind Rive lorks 6.9 Downloadable Kernel |

> [y Build Targets (ARMARCH7gnu_SMP - debug)

Data analysis function/statistical analysis function:
{gs Wind River Launches
> @ Includes "DANLFunc.h"

[ enshu.c

Point/@

« If a character that cannot be used on Windows® is entered for "File name", the error text is displayed on the
header section of the window, and the [Finish] button is disabled.

» Do not use the characters below for "File name". If a file containing any of the following characters is
compiled, a compile error occurs.
#9%,& () : =, two-byte character, one-byte katakana character
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