PLC

CC-Link (MELSEC iQ-F Series)

This training course explains from construction to
programming of the CC-Link system, one of FA field
networks.

Click the [Go] button provided at the upper right
corner of the screen to start this course.
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Introduction | Purpose of the Course

This training course is prepared for those who will handle CC-Link for the first time and those who will
actually construct a CC-Link data link system using a programmable controller to learn the following:

- Fundamental knowledge

- Basic framework of data link

- Basic parameter settings for each system configuration
- Programming method

- System startup

- Operations check

Those who will take this course should have finished the following courses or have equivalent knowledge:

 First FA Network Course
» MELSEC iQ-F Series Basics Course

« Programming Basics (Ladder Language) Course



LI Course structure )

This course consists of the following chapters:

Chapter 1: Outline of CC-Link
Features and basic framework of the CC-Link system
Chapter 2: Specifications and Settings
Basis of CC-Link system construction including the CC-Link system specifications, basic terms and basic settings for operations
Chapter 3: Startup of Remote I/O System
Settings and operations required to start up a remote I/O system
Chapter 4: Extendibility and Reliability of CC-Link
Utilization of remote I/O stations not learned in this course, and framework for reliability improvement
Final Test

Passing grade: 60% or more



How to Use This e-Learning Tool )

Go to the next page

Back to the previous page

Move to the desired page

Exit the learning

Go to the next page.

Back to the previous page.

TO

"Table of Contents" will be displayed, enabling you to navigate to the desired page.

FlEl |t

Exit the learning.




Introduction | Cautions for Use )

Safety precautions

When you learn based on using actual products, please carefully read the safety precautions in the corresponding manuals, and
handle such products correctly while paying rigid attention to safety.

Precautions in this course

The displayed screens of the software version that you use may differ from those in this course.
This course uses the following software version:

* GX Works3 Version 1.047Z



o ET TR Outline of CC-Link

H Range explained in this course

The latest version as of September 2018 is Ver. 2, whose functions are extended from those of Ver. 1.1.
This course explains CC-Link Ver. 1.1 so that you can understand the basis.
Refer to the corresponding manual for the specifications of Ver. 2.

ERole of CC-Link

CC-Link stands for “Control & Communication Link”, and aims at fusion of control and communication.
CC-Linkis an open network whose specifications are widely disclosed to vendors of sensors, valves, etc.
used in the FA environment.

You can construct a system suitable for your purpose by combining products of many participating
vendors (partner manufacturers).

m Background where FA networks are required

Demand for rafactorytionalization promotes the trends of increased scale and integration.
At such FA (automation) sites, networks are essential to transmission and sharing of information.
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Necessity of FA networks

CC-Link family and position of CC-Link
Features of CC-Link

Two data communication methods
Types of components

CC-Link configuration

Relationship between remote 1/O devices and devices in CPU module




“ Necessity of FA networks )

Let’s review FA networks before starting this course.
FA networks are used for two purposes shown below.

Purpose of network

Sharing of information

(Cyclic transmission by the
master station and local stations)

Description

Information is shared among PLC systems.
By connecting distributed equipment (controllers) via a network, the flexibility, extendibility and
maintainability of the automation system are improved. —

Distributed arrangement of
inputs and outputs
(Cyclic transmission by the
master station and remote
stations)

Simple extension of I/0 cables can cause troubles, and thick I/O cables are bulky when bundled together.
Distributed 1/O arrangement does not extend 1/0 cables, but transfers the |/O status via a network.
Sequence programs are stored in one CPU module. Failure positions can be checked easily, and a system can
be constructed at a relatively low cost.
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CC-Link corresponds to the both purposes.
This course explains the most basic contents, distributed arrangement of inputs and outputs using CC-Link.




m CC-Link family and position of CC-Link

The table below shows differences in the CC-Link family.

Features

Wiring

characteristics

High speed and high reliability (highly resistant
to noise and failure)

Optical fiber cables
Ring connection

MNetwork Basic

does not require high-speed control

CC-Link IE
Controller Network
1 Ghps™
High speed and highly flexible wirin Twisted pair cables

o 3p any 9 Multiple topologies™
CC-Link IE Field
Network
CC-Link IE Field Easily applicable to small-scale equipment that 100 Mbps Twisted pair cables

Star connection

CC-Link

System construction at relatively low cost, many
past results and various types of connectable
equipment

156 kbps to 10 Mbps

Bus connection™

CC-Link Safety

Safety field network of CC-Link to realize safe
system construction

156 kbps to 10 Mbps

Bus connection™®

*1 1 Gbps:

*2 Topology:

*3 Bus connection:

Wire configuration.
Highly flexible topologies realize more complicated wiring and system layouts.

1 % 10° bits are transferred in 1 second.

Connection method that connects modules to one signal cable




“ Features of CC-Link

CC-Link has the following features:

- Has a long history and many past results.
- Enables construction of a remote 1/O system at a relatively low cost.

- Enables construction of a system by combining I/O equipment, sensors, valves and actuators by
partner manufacturers™ in compliance with CC-Link.

- Offers distributed control™ through communication among controllers.
- Assures high punctuality™® of the network communication time.

- Offers satisfactory RAS™ functions.

*1: Partner manufacturers:
Vendor companies of sensors, actuators, etc. that participate in the CC-Link Partner Association (CLPA)

*2: Distributed control:
CPU modules are distributed according to the control contents, different from centralized control in which one CPU
module performs every type of control.

*3: Punctuality:
The characteristic that responses are returned in a specified period.
*4: RAS:
"RAS" stands for "reliability, availability and serviceability”, and is used as an index of stable, safe and secure use.




“ Two data communication methods

The following two types of data communication methods are used in PLC networks:

- Cyclic transmission

- Transient transmission

The table below shows differences and advantages of each method.

Transmission/
reception program

Method Data communication outline

Not required.

Cyclic Cyclically and automatically transmits and receives the data area (Performs transmission and
transmission specified in advance by module parameters™. reception according to settings
of module parameters™.)

Not required.

Transient Performs transmission and reception in the intervals of cyclic Enables data communication at
. transmission only when a communication requestis given and received the timing of communication
transmission .
between PLC modules on the network. request sent by GX Works3 in

the iQ-F Series.

* Transient transmission is disabled in some modules.

CC-Link allows both cyclic transmission and transient transmission.

This course uses cyclic transmission that is the basis of FA networks.

*1: Setting of the network by module parameters:
The connected equipment configuration, the correspondence between devices on the network and devices on the CPU

module side, etc. can be set using module parameters.




“_Types of components

The CC-Link system consists of the following four types of equipment.

The positions available for use and transmission methods are different in each type. Select required slave stations™
according to your application.

The concept of the station type is required to set module parameters to be set later.

H Station types in CC-Link

Station type Description

This station manages and controls the data link system, and has network control information
Master station {module parameters).
One master station is required for one system.

This station communicates with the master station and other local stations.

Local station The module hardware is same as the master station, but is regarded as a local station by the
setting.
Slave Intelligent This station executes cyclic transmission and transient transmission.

station*” device station Local stations are also regarded as intelligent device stations.

This station is classified into a remote I/O station (that handles bit data only) and a remote
device station (that handles both bit data and word data).

This station executes cyclic transmission, but does not execute transient transmission.

Remote
station

This course explains control of remote inputs and outputs using the master station and remote stations.

When FX5-CCL-MS is selected as the master station, intelligent device stations and remote stations can be
connected as slave stations. Local stations cannot be connected.

*1: Slave station:
All stations other than the master station are called slave stations.




“ CC-Link configuration

m Example of CC-Link system configuration

Perform wiring to connected equipment as shown in the figure below.
A terminal resistor is required at each end of the wiring to stable signals.

Master station

Terminal resistor

Display module/Operation
terminal

Remate 1/0 module
/0 module

Remote device module
=A/D converter
«D/4 converter . i
! Intelligent device module
«High-speed counter g o
sTemperature input module *Positioning module
D contraller, etc. =R5-232 interface module, etc,

Various equipment can be connected to CC-Link as shown in the figure. This course explains control of remote
I/0 modules that is the most basic.

Other
equipment
(sensor, etc.)

Terminal resistor




Relationship between remote I/O devices and devices in the CPU module )

B Communication with remote I/O stations
- Bitinformation (ON/OFF) is transmitted using remote input devices (RX) and remote output devices (RY).
- Remote I/O devices (RX and RY) cannot be described directly in sequence programs.

- Remote I/O devices and devices in the CPU module are updated automatically according to the
assignment set in module parameters. This update operation is called automaticrefresh.

By automatic refresh, you can make programs as if you are actually accessing modules mounted on the base.
Click the [Reproduce] button to reproduce animation.

Master station
CPU module Master module Remote |/O station External input
module (Input) X
Automatic Link
refresh e sean —
X Remote Remote
input RX input RX O O
v Remote
output RY
Remote 1/0 station External output
module (Qutput) Y
Remote
output RY
Link scan:

The operation in which the master station scans the slave station status via the network (link). The master station executes a series of
operations; it transmits data and receives data from slave stations. As the number of total connected stations becomes smaller, the
scan time generally becomes shorter, and the response of remote inputs and outputs is higher.
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You have learned the following contents in Chapter 1:

- Outline of CC-Link
- Necessity of FA networks

- CC-Link family and position of CC-Link

- Features of CC-Link

- Two data communication methods

- Types of components

- CC-Link configuration

- Relationship between remote I/O devices and devices in CPU module

Points

Station type

Data
communication
method

Automatic refresh

- There are four types: master station, remote /O stations, remote device stations
and intelligent device stations (including local stations).

- Remote I/O stations and remote device stations are collectively called “remote
stations”.

There are two types: cyclic transmission (that executes communication cyclically) and
transient transmission (that executes communication upon request).

Devices on the network are automatically transferred to devices in the CPU module
according to module parameters.




(@ E ] Specifications and Settings

This chapter explains the specifications and settings of CC-Link.
Refer to the manual of the module to be used for the details.

2.1 Concept of number of occupied stations, station number and number of modules

2.2 Hardware settings and software settings




“ Concept of number of occupied stations, station number and number of modules

)

This section explains basic terms related to the CC-Link system.
This concept is required for module parameters to be set later.

0| The number of occupied stations is determined in advance according to the number of
Number of occupied stations . .
I/O points of used slave stations.

The station number is a unique number assigned to each piece of connected
equipment. The station number "0" is fixed to the master station.

The station number begins with “1". The next assigned number is "Previous station
number + NMumber of stations occupied by previous station”.

Station number

Example: In the case of a module set to “station No. 3" shown in the figure below,

Own station number] (Station No. 3)] = Beginning_of previous station number] (Station No. 1) +
(2 stations)l

Number of stations occupied by previous station

Station | Station | Station )| Station | Station | Station | Station | Station | Station
Mo.1 Ma, 2 Mo.3 Mo, 4 Na. 5 Mo, & Mo.7 Mo, & MNo. g

Station Mo, 4 Station Mo. 9
Intelligent Intelligent
device device
Master Station Mo. 1 Station Mo. 3 station Station Mo, 8 station
station that {that
: ies4 . iesd
Remote sta1_:i0r1 Remote sta‘lclon iig‘;i%'::] Remaote statmn O:tc:t?:ﬁ
(that occupies 2 that accupies [that occupies1
stations) stationj station}

Each module is counted as “1, 2, .. The number of modules indicates the total number of slave stations.
A general remote 1/O station is 1 station/module.



m Hardware settings and software setting_]s

The following settings are required in each module to run the CC-Link system.

E Hardware settings

- Set the station number and transmission speed™ using switches in each slave station.

m Software settings

- Set operations of the master station and slave stations using module parameters.

*1: Transmission speed:

In CC-Link, the transmission speed is variable step by step within the rage from 156 kbps to 10 Mbps. However, the
transmission speed has an inverse relationship with the transmission distance and noise resistance. As the transmission
speed becomes higher, the available transmission distance becomes shorter and the noise resistance becomes worse.
It is recommended to calculate the total extension distance based on the CC-Link installation layout, and select the
highest transmission speed that satisfies the calculated distance. If noise gives a bad effect in actual operations, take
countermeasures against noise, and decrease the transmission speed.

The contents of settings vary depending on the module types used and station types.

The configuration example shown below is explained here.

Configuration example:

Master station
FX5U + FX5-CCL-MS

A

| sessessasenes
SEES]| ESEESeNER]

Remaote |/0 station
AJGSSBTB1-16D

Intelligent device station
FX5U + FX5-CCL-MS

W Settings when FX5-CCL-MS is used as the master station
Hardware settings = Mot required

Software settings = Set the mode and transmission speed using

module parameters in GX Works3.

W Settings for the remote |/O station

Hardware settings = Set the station number and transmission
speed using DIP switches.

Software settings = Mot required

W Settings when FX5-CCL-MS is used as a slave station
{intelligent device station)

Hardware settings = Mot required
Software settings =  Set the mode, station number and
transmission speed using module
parameters in GX Works3.



a Hardware settings and software settings

® Hardware settings

Perform the following procedure:

Connect each module with cables dedicated to CC-Link.

(Connect a terminal resistor to @ module located at each

end of the system.)

Set the switches in remote modules.
- Station number setting switch
- Transmission speed setting switch

)

MNow, preparation of the hardware is completed.




m Hardware settings and software settings

® Software settings

Set the CPU module that controls the master station and intelligent device stations from the
engineering tool.

Use module parameters for setting.
Major items to be set using module parameters are as follows:

- Station type setting, mode setting, station number setting and transmission speed setting
- Number of times of retry™ and network configuration setting™ related to the basic operations of
the network

- Link refresh setting that associates devices in the CPU module with link devices™ of CC-Link

*1

: Number of times of retry:

e

e

CC-Link secures the data reliability against data loss caused by noise, etc. by detecting such loss and retrying data
transmission (retransmission).

The number of retries indicates the number of times detection of data loss is allowed consecutively for a specific station.
As the number of times increases, the probability of continuing communication with the corresponding station
becomes higher. However, the reason retries occur frequently is problems such as noise. It is recommended to solve
such problems at the same time.

Network configuration setting:

Set the attribute of equipment (slave stations) connected to CC-Link. The attribute includes the station type and
number of occupied stations explained before.

Link devices:
Generic name of RX, RY, RWr and RWw.
RWr and RWw are word devices used in the link.
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You have learned the following contents in Chapter 2:

* Meaning of number of occupied stations, station number and number of modules

* Settings required for operations — hardware settings and software settings

Points

WElsl e isleaializs B rilelgii] - Each remote /O module generally occupies 1 station.

- The station number is affected by the number of occupied
stations.

- The number of modules indicates the number of slave stations.

Transmission speed - The transmission distance has an inverse relationship with the
transmission speed.

- Determine the transmission speed based on the required response
speed and use environment.




(o ET.1 1] Startup of Remote 1/0 System

This chapter explains the contents required until start up of the CC-Link system.
Settings and operations of modules are explained through system construction.

Skl
3.2
i
34
35
3.6
S5
3.8
S

Outline of system example

Hardware settings in remote /O module
Wiring

Settings of module parameters

Check of specifications

Creation of a sequence program

Check of operations

Primary diagnosis

Detailed diagnosis




“ Outline of system example

E OQutline of operations of system example

+ The status of RX1 in slave station No. 1 is displayed by output from the master station.
* When X2 in the master station turns ON, RY2 in the slave station No. 2 is turned ON.
* The communication status of slave stations is displayed by output from the master station.

* When something is wrong in the master module, remote input/output processing is disabled.

EWhole configuration

The figure below shows the system configuration.

Station Mo. 0

Master module

(FA5-CCL-MS) 16-paint type DC input 32-point type transistor
module that occupies output madule
i that occupies 1 station
CPU module 1 station p
Station Mo. 1 Station MNo. 2
Remaote 10 module Remaote 10 module
AJBSSETBI1-16D AJBSSBTCF1-32T

Terminal Terminal
resistar CC-Link-dedicated resistor

cable



m Hardware settings in remote I/0 module

H Input module

An input module is explained here as an example.

H Settings . o
(3) Station number  (2) Transmission speed
(1) LED setting switch setting switch
N

34567 XBOABCDEF

GGG CICICIEICICICICICS)
B GG ICICICICACICICIC)

4) /O terminals

Setting contents

{1} | This area displays the operation status to enable primary diagnosis for malfunction.

2) Set "136 kbps (B RATE: OFF)".

{3) | Setaunique station number different from the setting in any other station.

Connect the CC-Link-dedicated cable to the left end.
Terminals on the right side are available to connect inputs and outputs.

()
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Perform required wiring as follows:

- Wire each module in the CC-Link system.
The order of wiring may be different from the order of station number.

- Connect a terminal resistor (110 Q, 1/2 W (Color code: Brown, brown, brown)) to a station at each end of the
transmission line.

- Supply external power 24V DC to a slave station.

Master module

\ ‘
[ Terminal
[ resistor
~ 108 Remote /O module Remote I/0 module
| 09|@| &9
DB
Terminal
I resistor
| Point on CC-Link-dedicated cable
: The minimum allowable cable
1T4) length between modules is 20 cm.
e ]L A cable length shorter than 20 cm
may cause transmission failures.
CC-Link-dedicated CC-Link-dedicated

cable cable



“ Settings of module parameters

After setting the station number of remote 1/O modules, set module parameters using the engineering tool

MELSOFT GX Works3.
Module parameters can also be set using sequence programs, but this chapter explains how to use a method that is

easy to understand visually.

FX5-CCL-MS has both functions as the master station and functions as an intelligent station. The station type to be
used can be changed over by the station type setting. In this example, FX5-CCL-MS is used as the master station.

First, add module parameters of FX5-CCL-MS (that operates as the master station) to MELSOFT GX Works3. Check
the animation below for the addition procedure.

Navigation § X W ProgPou [PRG] [Local Label Set.. [ ProgPou [PRG] [LD] 15tep  [oe NRI{ERN CRaaBRN LYV EY M1 FENEEE -

E’gv = I -ﬁ All Setting Mem List Setting ftem
e t i
T Module Configuration freut the Setting hem o Sear] [ {15 Stntian v3me I
B ™ Program Station Type Master Station
o5 B - Mode
= cati emote Met Ver.1 Mode
3 (3 Required Settings Go.mmun-ca ion Made Remote Net Ver.1 Mode
- < (= Station No.
11y Baszic Settings .
p -4y Application Settings Station No 0
Bis Local Label = Transmn.nr\Spud
M ProgramBody Tranzmiszion Speed 166kbps
L = Parameter Settng Method
ca : ‘ ‘ :
Setting Method of Bazic/Application Settings  Parameter Edrtor

B 1ugExs
€. Rem

Set module parameters on this screen.

The details are explained on the next page.



m Setting of operations of a master station

)

Set the station type of the CC-Link master module as well as the operation mode and transmission speed of CC-Link.

Open the setting screen from “Module Parameter” of “FX5-CCL-MS", and set "Required Settings” in the item list.

Ttem

= Statrar Type
Station Type

Master Station

= Mode

Communication hode

Femote Met Wer 1 Mode

= Station Mo
Station Mo

=] Transmission Speed
Transmizsion Speed

1hfkbpz

=] Parameter Settne Method
Setting Method of Basic/&pplication Settings

Parameter Editor

Leave the initial value "Master Station”.

Leave the initial value "Remote Met Ver. 1 Mode".
This isthe most common mode,

*Change the mode according to the system scale
and purpose.

Leave the initial value “156 kbps".
{This transmission speed is same as
that in slave stations.)



m Setting of network conﬁguration

Set the configuration of stations connected to the network.

From the module parameter setting screen, select "Basic Settings”- “Network Configuration Settings”-"CC-Link
Configuration”-*Detailed Settings” to open the "CC-Link Configuration” screen.

Select corresponding modules from the module list on the right side, and d
station No. 1.

rag and drop them in order from the

The number of occupied stations is automatically judged, and the station number is automatically set.

B} C-Link Configuration (Mounting Pesion Now 1[UT])
i CC-lpk Configuration [t iew  Close with Discarding the Setsing Close with Beflecting the Setting

STAs1 STA#Z

LL
STAFD Maste
SEaton

Drag and drop

CC-Link Sebection | Find Module | My Favarites |
aah

® Input Modibe (Waterprool Connector Typa)

@ Input Module (Embedded 170 Adapter)

B Dutput Modubs (Scrow Tenminal Block Typa)

B Gutput Modubs [Screw 2-piece Terminal Bock Type)
@ Gutput Modube (Scrow) 2-peoce Terminal Block Dustproof Type!
B Gutput Modube [Spring Clamp Terminal Block Type)

@ Output Modubs (Sensor Connector Type{s-0ON))

B Gutpust Modube (One-touch Connector Type)

B Output Modube [40-pin Connector Type{FON Connector

Count:d
Total STA=:2

AJGSSETE  AJGSSBTC
1160 F1.32T

< >

"CC-Link Canfiguration" screen




m Assignment of link devices

)

For determining the device range whose data will be transferred by link refresh, set assignment of devices in the CPU

module and link devices.

From the module parameter setting screen, select “Basic Settings”- “Link Refresh Settings”-"Detailed Setting".

Select link devices Set the range of

Set devices in the CPU

module to which the
contents of link devices will

link

= Set the range of devices in
the CPU module.

to be used. devices to be used. b
e transferred.

Link special relays
(SB) and link special - - -
registers (SW) are “ Link Side — CPU Side -
available to l_Device Name | Points | Start End Tareet Device Name | Points | Start » End
communicate the SB v 5120 00000 D01FF | 4  Specify Devii+ | SBE v 512] 00000 OD1FF
information onthe  ~_ IS | 514 oo000 001FF | dab  Specify Devilw|sw v 512) 00000 | O0IFF
Retork motkae | 54 00000 0003F| @b  Soecify Deviiv|X & 177
operation status and i eclly Ceviie i ’
others. Use these 2 |RY v (i 00000, 0003F “ Specify Devic v Y v
relays and registers 3 w “ v
for interlock in 4 I ." | | |
programs. c — y o — -

“Link Refresh Settings" screen

The remote station occupies 32 remote inputs (RX) and 32 remote outputs (RY). Assign 64 points

(0 to 3F) in total as targets of automatic refresh.

When specifying "X" as the device name on the
CPU side, it is necessary to set terminal
numbers not mounted in the CPU module and
1/0 module actually constructing the

Station Mo, Madel Name Staton Type Verson | STA Ocaupied E““";‘“f‘:“‘“ Remate Station Ponts
w0 [T -ost staton Master Staton
= Y1 AJGSSTBI-1ED Remote 1/0 Station Vel  10compiedStaton Snge 32Ponts
= | 22 AJSSETCFI3ZT Remate 1/0 Station Ver.l  10coupedStaton  Singe 32Points

configuration.

The head device is setto "X100" here according
to the configuration example. (See the next
page for the details.)

"CC-Link Configuration" screen

When specifying "Y" as the device name on the
CPU side, it is also possible to specify mounted
terminal numbers. However, “Y100" not
mounted in any module is set here.



m Assignment of link devices )

In a MESLEC iQ-F Series CPU module, I/O points of user devices are X/Y0000 to X/Y1777.
When specifying link devices to X and Y, the available area is as shown below (according to the configuration
example below).

When setting the device name to "RX" on the link side, and “X" on the CPU side:

A part of this areais
used.

Mounted terminal numbers X0 to X17

Available device range X0 to X7 X20 to X777 _I

When setting the device name to "RY" on the link side, and "Y" on the CPU side:

A part of this areais
used.

Mounted terminal numbers Y0 to ¥17 I
Available device range Y0 to Y1777 _l

Configuration example: Combination of “CPU module FX5U-32M + Master station FX5-CCL-MS"

Input side: X0 to X7
X10to X17

| EE Remote I/O module Remote I/O module
- [= AJ65SBTB1-16D AJESSBTCF1-32T

A

eos ododoedooe

Output side: Y0 to Y7 / \_D
Y10t0 Y17 Terminal \ ________J \_ Terminal

resistor CC-Link-dedicated cable resistor




m Check of specifications

Before starting actual programming, check the following contents.

® Checking the slave station number setting status

Station No. 1: Remote |/O station Station No. 2: Remote I/O station
(AJ655BTB1-16D, 16 points of DC input) (AJ65SBTCF1-32T, 32 points of transistor output)
Setto ON “1"in Setto ON "2" in
“STATION NO." "STATION NO."

STATION NO. ¥ |
40 20 108 4 2 1]

L. -




“ Check of specifications

B Check point (Device correspondence)

Note

Thirty-two points of bit devices are secured for each station.
Because the module set to the station No. 1 has only 16 remote input points, the area from
X120 to X137 is not used.

Click the [Reproduce] button to reproduce animation.

Remote 1/0 station

CPU module Master module (Station No. 1) AJ65SBTB1-16D
.......................... Mmlnpmtm’mq“m
X100~X117 E | Smion{ : , sanal : |RX00~RXOF
= nput : : Input signal : :
X12° XI37 refresh E NU1 (v‘c'nt) trﬂ"sfer T e,
] rat : Station ] :
3 operation {No.z { (Link scan)
§
: Remote 1/0 station
] : Remote output (RY) storage area: (Station No. 2)
© Output isuiion | (Vacant) {Outputsignal | RMIOSSETCHT 32T
¢ refresh :No.i (Vacant) . transfer
Y140~Y157 } operation | { } { (Link scan) {‘RYOO'-RYOF
Y160~Y177 §Station RY10~RY1F
: { No.2 : EERR
§




m Check of specifications

H Device correspondence check

In the system example, the head refresh device in remote inputs is set to X100, and the head refresh device in

remote outputs is set to Y100.

The tables below show the correspondence between RX/RY in remote I/O stations and devices in the CPU

module.

B Assignment of remote input RX

Remote station

Master station

Master module CPU module
Station Module model - 5 B
Ko S Remote input (RX) Remote input (RX) Device (X)
RX00 to RXOF RX00 to RXOF X100 to X117
] AJBSSBTE1-16D
{16 input points)
(Mot used) (Mot used) X120 to X137

H Assignment of remote output RY

Remote station

Master station

Station
No.

Module model
name

Remote output (RY)

Master module

Remote output (RY)

CPU module

Device ()

AJBSSBTCFI1-32T
(32 output points)

RY0O to RY1F

RY20 to RY3F

Y140 to Y177

AJB5SBTCF1-32 is the station No. 2. The head refresh device is set to Y100, but Y100 to Y137 (32
points) are vacant numbers, and unavailable. The station No. 2 can use Y140 and later.




ﬂ Creation of a sequence program )

H Sequence program example Master control:

The figure below shows a sequence program for the system example. When M800 is enabled, NO M300 to
MCR N0 become enabled.

Steps 0 to 13: The sequence program is made so that it reads the master module
status, and starts the subseguent processing when the conditions
enabling operations of the master module are satisfied.

I R I R el e e e |
AN G2E358.0 UINGDESEEF UGS

| -t { | | | f 0] T When the master I

module is normal
()] Module Module ready  Own station data link L =] o Ue? O 2

1 abnormal staius communication |
starts.

1 P = = = = = = = e = = = = = = P L

NG~ a0

I |

b et = =

23 o
{ | {—— The LED flickers when
own station data link

04 2egme cloxke .
is normal.
SO0 SWa0.0 Y1
i | i | {—— The LED lights when
(8] Ahways N [Seation No. 1 data link station No. 1 is
status abnormal.
{ | {O—— The LED lights when
Station Mo, 2 dsta lirk station No. 2 is
status abnarmal,
SWE0.0 X101 ¥
4  } O—— The LED lights when
(30) | Station Mo, 1 data lirk  [RX1) RX1 in station MNo. 1
status turns ON,
Swid i w2 W42 (RY2)
it ¥ O—— RYZ in station No, 2

(38} Station Mo, 2 data lirk turns ON.

status

1]

a2 MCR




ﬂ Creation of a sequence program

|} sEque“ce Prugram example (co“ti“ued} ;hE data IIink status of each station is stored.
: Norma
Steps 18 to 29: The program reads the status of each station.  1: Data link errar has occurred,
When an error occurs in a station, the b15 b14 b13 12 to b3 b2 b1 b0

SMO0B0| 16 | 15 | 14 [ 13 to | 4 3 2 1
SMOOBT| 32 | 31 | 30 | 29 | to | 20 | 19 ,i‘ﬂ" 17
DOB2( 4B | 47 | 46 | 45 to |36 a8 | 34 | a3

program outputs the output device Y1 or ¥2
in the master module according to the station

where the error has occurred.

DIVEIEEg 0 LIWGOESSE F AL L=
! 1 5
I 1T Ll

When the master
maodule is normal,

w0l Maodule Module ready  Own station data link [
abrormal Stats communication
starts.
m:___a-'(-u.
213 Vi

5} (——| The LED flickers when
own station data link

is normal.
P = = = = = = =
I D00 l ¥1 .
11 {O—— The LED lights when
| 08 wwayzon | Jsstion e 1 asta i | | station Mo. 11s
abnormal.
|
1 b
I { O—— The LED lights when
I Station Mo, 2 data link I station No. 2 is
st abnormal.
L o e o o oo o o oo
Swaln Lalinl i
3t i | O——{ The LED lights when
(30)| station No. 1 data ik (RK1) RX1 in station No. 1
stanis. turns OM.
SwE0.1 Xz visz  (RY2)
1 i1 Cr——{ R¥YZin station No. 2
138)| station No. 2 data lirk turns OM,

slatus

22) MCR




ﬂ Creation of a sequence program

H Sequence program example (continued)

Steps 30 to 41: The program inputs/outputs signals to/from slave stations in CC-Link.
X101: Corresponds to the input device RX1 in the station No. 1.
¥142: Corresponds to the output device RY1in the station No. 2.

JG26680 UVINGRERDF  UIWG2E350)
f 1} | | NG NEDG
ol  Module Module ready  Cwn station data ink MG
abnarmal status
Nn:]:w:n
13
|t O—
(14} 2-s0c clock
SO0 SwWidu0
— | 't O—
(8| AwaysON  |Station Mo, 1 data link
status
W) V2
i | O—
Station Na, 2 data link
tatus
P =F = = = = == == == == == = = = e = = = = e = e = = = = = —
Swea.l X101 ]
I I O—
1 (30} snation Mo. 1 data lirk | (RX1)
status
SwWen.1 2 viaz  (RY2)
| -F | | O—
I (38| sration Mo. 2 data link
St
A mp v o oms oms mm mm ma EE S S EE S S SN B B B B M M M B e s .

Transmits and receives
signals when each slave
station is normal.

When the master
module is normal,
communication
starts,

The LED flickers when
own station data link
is normal.

The LED lights when
station No. 1 is
abnormal.

The LED lights when
station No. 2 is
abnormal.

e |

The LED lights when |
RX1 in station Mo. 1 I
turns ON.

|

RY2 in station No. 2 |
turns ON. I

|



Check of operations )

Check operations of the system.
H Operation details

1. When the data link status is normal, the LED Y0 in FX5U-32M (master station) flickers at 1-second intervals.

2. When the switch RX1 in AJ655BTB1-16D (station No. 1) is set to ON, the LED Y6 in the master station FX5U-32M lights.

3. When X2 is forcibly set to ON by the current value change function in GX Works3, the LED Y2 in AJ65SBTCF1-32T (station No. 2)

lights.
FX5U-32M
FX5U-32M AJE55BTCF1-32T
. OutTo0o12345¢67 v
1011121314 1516 17
Station Mo. 0

Master station

CPU module FX5U-32M  FX5-CCL-M
Input: X0 to X17 Master station Station No. 1 Station No. 2
Remote I/0 module Remote /0 module
- AJB55BTB1-16D AJBSSBTCF1-32T

Qutput: ¥0O to Y17

Terminal resistor

CC-Link-dedicated cable Terminal resistor



m Primary diagnosis )

B Primary diagnosis of operations based on LED indication

When an expected operation (such as output from a remote 1/O station) is not given, you can perform primary
diagnosis by checking the LED indication provided on the module surface.

B Master station
The figure below shows the LED indication in the master station in the normal data link status.

When normal operation is not given, check whether the LED indication shown below is realized.

- When the SD/RD LED is not lit, check the wiring of CC-Link-dedicated cables including terminal resistors.
- When the L RUN LED is not lit, it is possible that something is wrong with the settings.

- When the MST LED is not lit, it is possible that the module is not set as the master station. Check module parameters.

- When the RUN LED is not lit, it is possible that the module is not operating normally.

FX5-CCL-MS | Data link is established,
The station M-l I Data is being transmitted.
Mo. "0" is RD®
displayed. LERR® Data is being received.
(CoLinkH P
RUN® . .
. O The module is operating normally.
The mc_:dule is TSEK® 1
operating as the 625K —
master station. 2.5Ms
5Me
10M e




“ Primary diagnosis

® Primary diagnosis of operations based on LED indication

H Remote |/O station

The figure below shows the LED indication in the remote 1/O station in the normal data link status.

When normal operation is not given, check whether the LED indication shown below is realized.

- When the L RUN LED is not lit, it is possible that something is wrong with the settings.
- When the PW LED is not lit, it is possible that power is not supplied to the module.

24V DC Data link is in the Input signal
power is normal status. status
supplied.

MW LRUNLERR. X012 34567 X89ABCDEF




“ Detailed diagnosis )

m Diagnosis using the engineering tool

When problems cannot be solved by the primary diagnosis based on the LED indication, you can investigate
problems in detail using the diagnosis function of the engineering tool GX Works3.

Select “Diagnostics”-"CC-Link Diagnostics” from the menu bar of GX Works3 to display the diagnosis result
screen that looks similar to the following:

Normal status Abnormal status

LT 01

FX5-00LWE

ETMoO

—
= ! .
o 1 B o 1 T
Magter 3T | (17D ST /o st Master 5T [ [1/0 5T oSt
e—

Return to the crignal | n
Connecting Station Information  Selected Station Information  Selected Station Error Information

Return to the oniginal |
Connecting Station Information  Selected Station Information  Selected Station Error Informaton

By double-cicking each errar shown below, the detals and comrective actions can be dsplayed.

By double each error shown below, the detals and comective actions can be displayed.

Warning issued when the
station number switch or
transmission speed
switch is changed during
data link.



T Sy

You have learned the following contents in Chapter 3:

- Settings of remote /O modules

- Wiring

- Settings of module parameters

- Check of the specifications

- Programming

Points

Transmission speed

Station number

Connection of terminal
resistors

- Check of operations

- Primary diagnosis

Set the same transmission speed in the same system. (Adopt the
speed set in the master station.)

Set a unique number from 1 without reusing the same number.

Connect a terminal resistor at each end of the transmission line.




QL] Extendibility and Reliability of CC-Link

You have learned simple procedures from startup to diagnosis of remote 1/0 modules.
On actual sites, you may require the following operations in addition to the communication of bit data you have
learned in this course:

- Communication of analog data

- Data communication between CPU modules

- Operations and status display using display modules
- Extension of the distance

In the above cases, you can utilize CC-Link without any problem.
When actually constructing a system, you would have the need to avoid effects on the production line and system

due to stoppage of CC-Link.
To meet this demand, CC-Link offers the following functions to improve network reliability:

- Separation of slave stations
- Automatic return to data link

The contents are explained on the next page and later.

4.1 Separation of slave stations

4.2 Automatic returnto data link




m Separation of slave stations

When an error occurs in a slave station during data link and data link is disabled, the defective slave station is
disconnected.

Data link is continued using only normal stations.

Data link is continued using only
normal stations.

Master station

Error occurs!

Slave station Slave station Slave station



a Automatic return to data link

When the station that was disconnected from data link due to an error has restored to the normal status, it
automatically restarts the data link.

This operation is called automatic return to data link. You do not have to restart the whole system when the restored
station is restored.

Master station

A station that has restored to
the normal status automatically
restarts data link.

Slave station Slave station Slave station

Error » Restored



Ol 5oy )

You have learned the following contents in Chapter 4:

* Extendibility of CC-Link
* Reliability of CC-Link

Extendibility of CC- * In addition to remote 1/O modules explained this time, analog modules, high-speed
Link counter modules, positioning modules and display modules can be connected.
CC-Linkis equipped with other functions required in FA networks including
communication between PLCs.

* The distance can be extended as needed.

Separation of slave When an error occurs in a slave station during data link, the defective slave station is
stations disconnected and data link is continued using only normal stations.

Automatic return to A station that has restored to the normal status from the abnormal status automatically
data link restarts data link.




CEl >

Now that you have completed all of the lessons of the CC-Link (MELSEC iQ-F Series) course, you are ready to take the final
test. If you are unclear on any of the topics covered, please take this opportunity to review those topics.

There are a total of 6 questions (6 items) in this Final Test.
You can take the final test as many times as you like.
Score results

The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail result will appear
on the score page.

1 F 3 | & 3 & | | § 0

Wy Feat Test 1 rArArdE Tetal qanstions: 28
Firal Tt 2 rAraArdr PR
Firal Tt 3 L
Fieal Tawt 4 v | ¥ percentage B2 %
Firal Tawt § L S

Bty Focd Tt & o HE
Fimal Tem 7 Wl [
et riFaArd i To pass the test, 60% of correct
Foral Tt v I answers is required.

Rrlry Forsal Tt 30 x 1




Final Test 1

Select an item that expresses the features of CC-Link most appropriately. (Select 1 item.)

Q1
Only products by Mitsubishi Electric Corporation can be connected to CC Link.
The functions of CC-Link are limited to remote inputs/outputs.

The specifications of CC-Link are disclosed. You can construct a desired system by
combining many products.




Final Test 2

)

(32 input points).

There is a CC-Link system consisting of the master station FX5-CCL-MS, station No. 1 (16 input points) and station No. 2

When the head refresh device of remote inputs (RX) is set to X100 in the PLC module, to which position of PLC devices is
RX0 in station No. 2 (32 input points) refreshed? (Select 1 item.)

Q1

X120

O x140

X150

M100

Station Module model . .
No. name Remote input (RX) Device
. AJERSETEI-16D RX00 to RXO0F X100 to X117
16 input points’
( Put points) Vacant X120 to X137
5 AJB5SBTB1-32D |  RX00 to RXOF 777
(32 input points) R¥10 to RX1F B,

[+1




Final Test 3

Select the correct data communication method available in CC-Link. (Select 1 item.)

Qi
Cyclic transmission only
Transient transmission only

O Both cyclic transmission and transient transmission




Select stations that require connection of a terminal resistor. (Select 2 items.)

Q1

Station No. 0

Station Station Station
No. 2 No. 3 No. 4

=L

B} station No. 1

Station No. 2 [+]

B} station No. 4




Select the correct item regarding the setting of the station number. (Select 1 item.)

Q1
The station number of the master station can be The station number of the remote 1/0 module
o : : :
set freely. can be set using the station number switch.
Wiring must be performed in the order of station There is no problem even if the station number

number. of slave stations is overlapped.




Final Test 6

Select an item not handled in module parameters of CC-Link. (Select 1 item.)

Q1
Network configuration Transmission speed
Number of connected modules O Terminal resistor connection positions

Number of times of retry




CEl - >

You have completed the Final Test. Your results are as follows.
To end the Final Test, proceed to the next page.

1 2 3 4 5 6 7 8 9 10
Final Test 1 v Total questions: 6
Final Test 2 v Correct answers: 6
Final Test 3 v
Final Test 4 v percentage: 100 %
Final Test 5 v
Final Test 6 v

Clear




You have completed the CC-Link (MELSEC iQ-F Series) course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in this course will be useful in the
future.

You can review the course as many times as you want.

Review

Close
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