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QUCEITMETE Purpose of the Course ) 000

This course explains the CC-Link |E Controller Network basics, and is intended for those who configure a
CC-Link IE Controller Network for the first time.

By taking this course, a participant will learn the basic CC-Link |IE Controller Network functions such as
data communications between multiple programmable controllers connected to a single network. A
participant will also understand of the data delivery formats, the network specifications and settings, and
the module start-up procedure.

This course requires the basic knowledge of FA networks, programmable controllers, sequence
programs, and GX WorksZ.
Taking the following courses is recommended before starting this course.

1. FA Equipment for Beginners (Industrial Network)
2. MELSEC-Q Series Basics Course, or MELSEC-L Series Basics Course
3. GX Works2 Basics Course
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The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 1 - CC-link IE Controller Network Overview
Explains the CC-Link IE Controller Network basics.

Chapter 2 - CC-link IE Controller Network Device Configuration and Specifications

Explains the CC-Link IE Controller Network configuration, specifications, and settings.

Chapter 3 - Starting Up the CC-link IE Controller Network

Explains the CC-Link IE Controller Network operation procedures from the start-up to the operation tests.

Chapter 4 - CC-Link IE Controller Network System Test Operation

Explains the procedures from the program creation to the operation check. Also explains the basic
network diagnostics and troubleshooting procedure using an example system.

Final Test

Passing grade: 60% and higher.
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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.

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

Exit the learning.
Window such as "Contents" screen and the learning will be closed.
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Safety precautions

When you learn by using actual products, please carefully read the safety precautions in the corresponding manuals.

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 Works2 Version 1.493P
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Chapter (8 CC-Link IE Controller Network Overview
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Controller Network.

Chapter 1 explains the basics of the CC-Link IE Controller Network, which is a programmable controller
network for the MELSEC-Q Series and MELSEC-L Series. This chapter also covers programmable
controller network data sharing and data transmission, and data communication formats in the CC-Link |IE

1.1 Why Have a Programmable Controller Network
1.2 Programmable Controller Network Operation
1.3 CC-Link Family Structure

14 CC-Link IE Types

1.5 CC-Link IE Controller Network Characteristics
1.6 Data Communication Procedure

1.7 Link Device Assignment Procedure

1.6 Data Communication Format

1.9 Data Communication by Cyclic Transmission
1.10 Summary

T Programiiable controller network
", - p— —

1240 m]
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Why is a programmable controller network necessary?

Before the introduction of programmable controller networks, machines were mostly operated
independently, with each programmable controller providing stand alone control for a specific
machine. = i ﬂ

’i‘[y jobis to mntrclr‘ — The neighbaring

this machine. Other machine is not my
machines do not
CONCErN Mme.

With the increasing automation of production equipment, it has become necessary to have data
shared between machines in order to realize a centralized control of different machine's production.

.’,,.—
| can share

information with the
neighboring machine|
that is connected to J

Machine A Machine B

the network.

Metwork
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The programmable controller network operation is explained using an example system given below.

Please click the [START] button to visualize the machine operation.

Production cournt

Machine A production ‘ O 0

Machine B production n O 0
Machine C production | N EEEEEEEH O 0 _

Ready. Ready.
Waiting for
the start

instruction.

Ready.
Waiting for
the start

instruction.
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A production system network involving programmable controllers consists of different network layers
where dedicated communication is performed. These multiple layers are collectively referred to as the
CC-Link Family. The "CC-Link |IE Controller Network" is an Ethernet-based integrated open netwaork that
provides a seamless communication from the IT layer to the field layer. Devices manufactured by
Mitsubishi and its partners are connectable to CC-Link |E, and sharing its functionality and capabilities.

Type Main network Summary
Computer Information Ethernet Used for collecting production statuses for factory management and production
level communication control.
: Connects different manufacturing equipment. Large-capacity link devices are used
CC-Link IE to provide data communication in a high speed. This real-time inter-controller
Cantroller Machina-to: Controller Network | communication is suitable for transmitiing data directly related to machine
level machine control operations.
CC-Link IE Field Hi%g—spaed. la rge-capaci%ﬁeld network for handling a mixture of machine control
MNetwork data and management data.
: /O control
Device level Eﬂﬂt?%gwtﬂf cC-Link Provides real-time communications between machine controllers and drives. Control

and information communications can be handled simultanecusly.

e —

Computer level

Large Low

Data Real-time

Controller level capacity performance

o * ___________________________ f y EJistr'tbutEI:i controller t;untrul
CC-Link IE Bieis

Device level Cliink
Ctimk

Gkt Ctinksaory sy,
PR NN |0 control | Safety control | Motion control'\3

Small High
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There are two types of CC-Link |IE: The "CC-Link |[E Controller Network" and the "CC-Link IE Field
Network". Their differences are summarized in the table below.

CC-Link IE Controller Network CC-Link IE Field network
Control application Controller distributed conftrol Controller distributed control, remota /0 control
P g, T
Fiber opt bi High reliability Allound
Communication LR DA T e : : Twisted-pair cable: '
riesclim high cost, requires expertise to install, 1 -~ low cost, easy to install

superior noise resistance

Wire as desired

Ring: Star, line, ring:
Topology higlf? reliability ensured by duplex loop flexible WiTE“Elg "
Number of device Words: 128k points Large capacity Words: 16k points
points { networks Bits: 32k points —\——— | Bits: 32k points

Sub master function:

Control station switching function; . ; i oo
Reliability If a control station fails, the data link is majntained by E;';igé%f&%;;tﬁggm'l%;gt%rdg{[gﬁlg;!kfg Tﬁ%"}%gﬁeﬁ
sta

substituting a normal station for the control station.

tion.
T
g-gtg?.}gﬂ'stﬂmn cable | ssom Long distance 100m
—
: - For line connection;
Total length gg%m]) x 120 (max. number of connectable stations) = 10?2[F£] >§ 120 {max. number of connectable stations)
= m
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Information sharing
cyclic transmissions b
master station and loca
stations)

This section explains the CC-Link IE Controller Network applications and its wiring method.

Information is shared between programmable controllers. )
CC-Link IE Controller Network is used to connect different equipment {c:untrullars{) to a network.
This provides improved flexibility, expandability, and maintainability to an automated system.

Benefits of information sharing:

*  Improves equipment and line productivity.
* Enables full factory management by collecting traceability information.
* Enables quick detection of communication line failures and unit faults.
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Application
Network purpose Explanation

Mo bulky wiring.

whole system.

Wiring method
Wiring method Positive features

Ring connection: stations are connected in a loop. B e i e S R e
a single disconnected line does not affect the
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Sharing information
In order for programmable controllers to share information, signals and operation data of a single
programmable controller must be sent to other programmable controllers.

As shown in the animation below, the programmable controllers share information by using the link
dedicated devices "B" and "W".

Please click the [START] button to begin the explanation of the programmable controller CC-Link 1E Controller Network.

Station No.1 Station No.2 -
Sequence program Sequence program START
|{1 ) Tum ON the contact "X0" of station No.1 programmable controller. |
Iy
= B [f?]‘ The coil "B0™ of station No_1 prugrammable controller is turned ON. I

ED |—( ¥ !
||[3}| The ON signal is transmitted to the contact "B0" of station No.2 programmable controller. |
X0 ]

- w“ﬁ ”2”}( L | | bt ""’L':"J |{4}| The coil "YO" of station No.2 programmable controller is turned ON. |

|{5}| Tum ON the contact "X0" of station No.2 programmable controller. |

J
|{E}| "20" is saved in the register "W100" of station No.2 programmable controller. |

o
| (7) "20" is transmitted to the register "W100" of station No.1 programmable controller. |

g
Station |{B} The coil "Y0" of station No_1 programmakble confroller is tumed ON. |

No.2

Mote) In this example, the "B link relay and "W" link register are used.

In the CC-Link IE Controller Network, each programmable controller in the network reserves link devices for
information sharing.
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Correspondence between the link device areas and stations
In order for the programmable confrollers in the CC-Link IE Controller Network to share information
(signal states, numerical data, etc), each programmable controller reserves a specific device area for
linking with other programmable controllers. Periodic data exchanges occur between these areas.

An example of such a device area in the CC-Link IE Controller Network is shown below, together with
the data exchanged. In this example, the "B" link relay is used. (Details are given on the following

page.)
Station No.1 Station No.2
Device Device
(2) Data
Send range (1) BO tDBFF transmissions BO mBFF Reception
(256 points) (256 points) area
B100 to () Datay. B100 to o
REcaliG 14iige L transmissions e Send range (3)
(256 points) | | _ — | (256 points)

(1) The station Mo.1 devices B0 to BFF are set as the send range.

(2) The data saved in the station No.1 devices B0 to BFF are automatically sent to the station No.2's B0 to BFF.

(3) The station Mo 2 devices B100 to B1FF are set as the send range.

(4) The data saved in the station No.2 devices B100 to B1FF are automatically sent to station No.1's B100 to B1FF.

Important points

The signal and data of a programmable controller can be sent to other programmable controllers simply by setting such data at
its owri-station's (*1) send range devices. In the same manner, the receiving-side programmable controller can refrieve the
other-programmable controller's information simply by referencing their own-station's receive range device, without regard to

the network.

*1: The programmable controllers which are connected to the network are identified by the station Nos. "Own station" denotes a
programmable controller itself, and "other station" denotes the other programmable controliers.
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Device data exchanges

Dedicated link devices are used to share information within the CC-Link |E Controller Metwork.
These devices are the "B" link relay (bit data) and the "W" link register (16-bit integer data).

The animation below shows an example of operation which occurs from the "B0" ON at station No.1,

) v R

and ends with the "B0" ON at station No.2.

Please click
the [START]
button to

visualize the
explanation.

CPU module

| Link refresh

Station No.1 Station No_2
START
Metwork module Metwork module CPU module .
{:’F ) LB <:{1 —>| B
@i )
Networ l e
I — =22
FTl 1) w < )l w & |—CM1D>'|
Cyclic 1
- transmission

Link refresh

The "B0" is turned ON by the sequence program of station No.1.

U

By link refresh (*2), the "B0" ON information is transmitted to the network module from the CPU module, and "LEOD"
is turned ON.

By cyclic transmission (*3), the "BO™ ON information is transmitted to the network module of station No.2, and "LBOD"
of station No.2 is turned OM.

4

turned ON.

By link refresh (*2), the "B0" ON information is transmitted from the network module to the CPU module, and "BO" is

I

The "B0" ON status can be checked in the sequence program of station No. 2.

el

i

"3

"LB" and "LW" are link
devices handled
internally by the
network modules.

A "link refresh” is the
device data
communication which
occurs between the
CPU module's "B
devices and the
network module's
"LB/LW" devices.

A link refresh occurs at
each scan of the CPU
module.

A "cyclic transmission”
is the data
communication format
used by the CC-Link IE
Controller Network:
Further details are
given in Section 1.8.




,w PLC_CC-Link_IE_Controller Network ENG o . |
)
Link Device Assignment Procedure ) 0oc

A link relay (LB) and link register (LW) can be set in the available link device range of the CPU module.
GX Works2's network parameter setting function can be used to assign a "send range" in each station.
One station’s link device area, which is set as the "send range", is handled as the "receive range" at other

stations.

Metwork parameter send range

settings

Link relay (LB)

LEO

Station No.1
send range

Station No.2
send range

Station No.3
send range

LB7FFF |

Unused area

Link register (LW)

LWD

Station No.1
send range

Station No.2
send range

Station No.3
send range

|
LW1FFFF |

i
Unused area :

LBO

=

Station No.1

Link relay (LB)

Station No.1
send range

Station No.1
receive range

|
| Unused area

5= 74 o ol ok SR R 3
Link register (LW)
LWO | station No.1
send range
- Station No_1
receive range

|
L\W1FFFF |

1
Unused area }

Station No.2

LED

Link relay (LB}

Station No .2
receive range

Station No .2
send range

Station No .2
receive range

LBTFFF |

Unused area

Link register (LVW)

LWo

Station No.2
receive range

Station No 2
send range

Station Mo.2
receive range

LWAFFFF |

Unused area

LBO

LE7FFF

LWo

LW1FFFF

Station No_3

Link relay (LB)

Station No.3
receive
range

Station No.3
send range

Link register (LW)

Station No.3
receive
range

Station No.3
send range

I
I
Unused area :

I
I
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In the following example, 512 points each are assigned to LB and LW, which are the link device areas of
the station No.1 to 3 CPU modules.
Station Station
MNo.1 Mo.3
..-'"/\\\
. LBD e [ e PR ===
Station No.1 LBO to LB1FF LBO to LB1FF LBO to LB1FF
send range 512 points 512 points 512 points
LB200 to LB3FF LB200 to LB3FF Station No.2 LB200 to LB3FF
512 points 512 points send range 512 points
Link relay IR e o [ il e
LB400 to LB5SFF LB400 to LBSFF LB400 to LBSFF Station No.3
512 points 512 points 512 points send range
| LBBOO to LB7FFF F LBE00 to LBTFFF : LBB0D to LBYFFF
LB7FFF - coconiooiono iy | [ | ||l
LWD il e T o = [
Station Mo.1 LW0O to W1FF LW0O to WAFF LWO to WAFF
send range 512 points 512 points 512 points
LW200 to LW3FF LW200 to LW3FF | Station No.2 LW200 to LW3FF
512 points 512 points send range 512 points
Link register Rl e [ [ — i e
LW400 to LWSFF L\W400 to LW5FF LW400 to LWSFF Station No.3
512 points 512 points 512 points send range
| LW8&00 to W1FFF I LWB00 to W1FFF I LW600 to W1FFF
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As shown in the table below, the CC-Link |IE Controller Network uses two data communication formats.

The table below summarizes differences between these formats and the benefits of each.
Format Data communication overview Sendireceive program

B ; 4 " i 1) dioai {GND program required.

. i ata in the area set in advance by network parameters (*1) are periodically ommunication occurs in
Cyclic transmission and automatically exchanged. d ) 2 accordance with the network
parameter settings.)

Data are exchanged between programmable controllers only when (Seﬁjﬁ’ﬁaﬁaﬁg roep?eurgﬁgh i

Transient transmission | reguested. The transmission/reception are performed in between of cyclic >
et executed by a program containin
frAnamiSSons: a dedi};ated instruction_) g

*1: This setting is used for CC-Link |E Controller Metwork control. Further details are given in Section 2.3,

The CC-Link IE Controller Network can use the cyclic and transient transmissions simultaneously.

This course features the cyclic transmission, which is the main transmission method used in the CC-Link
IE Controller Network.
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Periodic data communication

In cyclic transmissions, programmable controllers send their own data sequentially within a given
interval. This data is received by other stations which are not transmitting at that time.

To ensure complete data exchange, the transmission authority called token pass shifts from one
programmable controller to the next in sequence. Because transmission occurs in a periodic
manner, this format is referred to as a "cyclic transmission” format. The one cycle of send authority
shifting (token passing) is referred to as a "link scan". Each programmable controller is granted the
send authority once in each link scan, and this is referred to as an "on-time" condition. The following
example shows the cyclic transmission timing for each station.

Link scan Station No.1

Station No.1 data — : - ; i
communicatian Transmission | Reception Transmission | Feception | :

. _
Station No.2 data - : ,
communication Recepti |Transmission|  Reception  |Transmission| Reception
Station Mo.3 data : == :
communication | Reception |Transm|55|c:r| | Feception |Transmissiun | m

Station No.2

Features of a programmable controller based control network

In a cyclic transmission, data transmissions without collision are possible with many network-
connected stations and in a high transmission frequency. This is because the stations perform their
transmissions in a sequential manner, with only one transmission occurring at a time.

For this reason, cyclic transmission, which offers a reliable real-time communication, is suitable for

controlling production equipment, etc.

A function-distributed system, where functions are divided between network-connected CPU
modules, offers the following advantages to the individual systems that are controlled by several

CPU modules: ,
« Less processing load for each CPU module.

« A failure in a single location will have the minimal effect to the others.

Station No.3
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To perform high-speed cyclic transmissions, link device data is communicated between stations with
minimum transmission delay. The link devices of other station's send areas are handled as "own station
devices". The animation below shows how cyclic transmissions occur.

Click the programmable controller's switch (ON/OFF) to view its data transmitted to another station.
The Resat button returns the set values to the default.

el N Station No.1 ely) DN
OFF INOFF . OFF S OTF
X0 X10 X1 X11
Y30 Y3 CC-Link IE Controller Network
X0 BOtoBFF | |LBOtoLBFF LBOto LBFE| | BOto BFF B0
H ——C =) (256 paints) | | (256 points) (256 points) | (286 paints) [~ H ———(Cveo )
X10 B100 to LB100 to LB100 to E100io Y40
H, BIFF LB1FF LBIFF BIFF —{ovewo oo
H L ere T + (256 points) | | (256 paints) (256 points) | | (256 paints) B - ;l'
B100 x1
LWO to LWO fo
— =) kel LWEF LWEF b oD
(256 points}| | 1256 points) (256 paints) | | (296 points)
x11
e I T W100 to LW100 to LW100 to W100 to e
1 2 & s WAFF LW1FF LW1FF WIFF - Jpovreow 1?}
(256 points) | | (256 points) (256 paints) | | (256 points)
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In this chapter, you have learned:

« Why have a programmable controller network + Data communication procedure

= Programmable controller network operation Link device assignment procedure

« CC-Link family structure

Data communication format

= CC-Link IE types = Data communication by cyclic transmission
* CC-Link IE controller network characteristics

Impaortant points
Why have a A programmable controller network allows control information for preduction machine to be shared
programmable controller between programmable controllers, offering the following benefits:
network = The load is distributed among multiple programmable controllers (load distribution).
= The failure of a single programmable controller will have a minimal effect on tha overall system
(function distribution).
Data communication = Programmable controller networks primarily use a cyclic transmission format.

procedure

= The cyclic transmission format uses dedicated network devices called "link devices".

= Link devices act like shared devices among programmable controllers in the network.

= One station's link device area set as the send range corresponds with the receive range at the
other stations.

Link davice types Link devices are a link relay (B) and a link register (W).
"B" is a bit device, and "W" is a word device.
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Chapter 2 explains the CC-Link IE Controller Network configuration, specifications, and settings.

This chapter will provide further understanding on the network configuration, specifications and functions,
the network parameter settings, etc.

2.1 Network Configuration
2.2 Network Specifications
2.3 Network Parameters
24 Summary

CC-Link IE @ontror
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This section explains the network configuration and the network modules.

Network station configuratiun

The CC-Link IE Controller Network comprises of a "control station”, and multiple "normal station(s)".

Each station is assigned a unique station number. The control station is distinguished from normal
stations by the network parameter setting.

Control
station

Mormal Mormal
station station

Station No.1 Station No.2 Station No_3

CC-Link |IE Controller Network

(1) Role of the control station

The "control station” controls the network parameters.
There can be only one control station in a network.

Use the control station's network parameters to assign link devices of other network
stations.

(2) Role of a normal station

All stations other than the "control station" are referred to as "normal stations”.
These stations send the data in their own stations send range to other stations in accordance
with the parameter setlings set by the control station.

If a control station fails, one of the normal stations takes over the role of the control station

(sub control station) allowing system operations to continue. This is referred to as the "control
station switching function”.
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The CC-Link IE Controller Network can be configured in a variety of ways, ranging from a "single network
system” to a large-scale "multiple network system”. In a multiple network system, each system is

assigned a unique system number by which it is controlled. Network numbers are specified by the
network parameter settings.

(1) Example of a single network system

Station No.1 Station No.2 Station No.3
(Control station) (Normal station) {Mormal station)

Netwclrk Mol
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(2) Example of a multiple network system

Station No.1 Station No.2
(Control station) (Mormal station)

Station
Mo 1
(Control
station)

Station

: MNo.2
| | (Mormal
] station)

Station No 3
(Mormal station)

/-

Sﬁati%n
: 0.
Staémn (Normal
| (Control station)
| station)

Station Station
Mo.2 No.3
MNormal (Mormal
station) station)

As shown in the figure above, the CC-Link |[E Controller Network can be divided into multiple netwaorks

which are identified by network numbers. Stations which relay across different networks must have two
network modules installed.

Benefits of dividing the network

+ Minimizes the amount of data transferred per loop, making link scans faster.
+ Prevents a faulty network from affecting other networks.

MNotes

* The station numbers should not overlap within the same network.
« The station numbers can overlap with the numbers in a different network.
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Specification confirmation
Before selecting the CC-Link |IE Controller Network, the system environment should be checked
if it meets the network specifications.

ltems to check CC-Link IE Controller Network specifications

Network scale, and number | = Max. number of networks: 239

of connectable stations »  Max. number of connectable stations per network: 120 *1
Connection format Cable specs_: Fiber optic cable (multi-mode fiber)
Ntirnber of link points +  Max. number of link points per network *1

= Max. number of link points per station ™1

« Total distance: 66km (with 120 stations connected)
« Distance between stations: Max. 550m (core/clad = 50/125 (pm)) *2)

Connection distance

Baud rate 1Ghbps

*1: For details, please refer to the corresponding manual of the CC-Link IE Controller Network module.
*2: The distance between stations can be extended to 15km by using a media converter.

Designing a network configuration

(1) Function distribution

Examine the overall system, and identify locations where it is beneficial to divide the system by
functions. Each station requires a CPU module.
To simply place an /O device at a remote location, CC-Link or CC-Link/LT can be used.

(2) Load distribution
Examine the overall system to determine if an excessive load is concentrated at a single CPU
module. If so, consider distributing the load by using the CC-Link |E Controller Network.

(3) External power supply

Use this to keep the power of stations if the power supplied through programmable controllers is
shut off.
(4) Other

Verify that the distance between stations, the total distance, and the cable specifications
conform to the designed specifications.
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This section explains specifications that are particularly important for understanding the CC-Link IE
Controller Network.
Network topology

The network topology of the CC-Link IE Controller Network is the optical loop topology.

Each optical cable has two pairs of transmission paths (including a spare). If operation at a
given station becomes abnormal, communication is continued among remaining normal
stations. This process is referred to as a loopback.

Example of normal communication

| ﬁtatmn Siation

Example of loopback communication
Mo 2

Loopback

Number of connected stations per network

A maximum of 120 stations can be connected to an optical loop system. For details, please
refer to the corresponding manual of the CC-Link |IE Controller Network module.
Overall distance

The maximum overall cable distance is 66km for a single network.
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CC-Link IE Controller Network module types and component names

QJ71GP21-8X i"ﬁlﬁiﬁnﬁ;gﬁ with extemnal power Boards which are installable in a personal
PRy computer or a server computer are also available.

QB0BD-JT1GP21-8X

(1)

2
@ (2)

(1) | LED indicator Indicates the module status.

Fiber optic For connection of an fiber ugﬁc cable which connects the OUT connector of another station to this
(2) cable station's IM connector. The fiber optic cable connected to this station's OUT connector connacts to
connector another station's IN connector.

External power For sfupplylijn power to the network module separately from the power supplied from the power
: 5U module.
(3) Eﬁfg'-‘f' terminal | AFEX T power supply (UPS, battery, etc ) prevents the module from being disconnected from the

network even if the power from the power supply module is shut off,
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Fiber optic cable specifications

Mame 1000BASE-SX (MMF) compatible fiber optic cable
Standard [ECE0TE3-2-10 Types Ala.1 (50/125pum multimode)
Connector 2-fiber LC connector

Distance *

between stations 530m *1

*1: The distance between stations can be extended to 15km by using the media converter of Mitsubishi Electric System &
Service Co., Ltd.
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The "transmission delay time" refers to the time it takes for a change in the sending-side program to be
applied to the receiving-side program.

This delay time must be considered in a system where accurate synchronization is required. Before
designing a system, the transmission delay time approximate value must be calculated as to design an
appropriate system.

The following example shows the operation flow in which the data in station No.1 CPU module's link
relay (BO) is sent to station No.2 CPU module,

Please click the [START] button to visualize the explanation.

Station No_1 Station No.2 -
CPU module Metwork module MNetwork module CPU module START

Device Device

Station MNo.1 Station Mo_2
program e program

L
T Yy T
B |{—/| LB 4:;\ P LB [<.—

L
m
Fy

E

s,

!A\ /\ !A\
Sequence scan I | Link refresh [ Link scan ] Link refresh I Sequence scan I
The "B0" is turned on by the sequence program of station Mo.1.
By link refresh, BO information is save'i. in the device (LB) of network module.
I
By the link scan, BO information is transmitted fo the device (LB) of network module on the receiving side.
0!
By link refresh, BO information is saved in the device (B) of the CPU module.
The "BO" ON status is checked in th% sequence program of station No.2.
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"Transmission delay time" elements

The following elements comprise the transmission delay time.

= Scan time for the sending-side and receiving-side sequence programs
+ Link refresh time at the sending-side and receiving-side
« Time required to process through all stations in the network (link scan time)

I
Sending-side (station A) sequence scan time

I —
Sending side J’ RO
(Station A) : : : : | -
lSe nding-side link refresh time :
v v v v v
Link scan BO
Link scan fi : g
: s ol Receiving-side link refresh time :
o v v v v
Receiving side it
(Station B) J'
Receiving-side (station B) sequence scan time
< >

>
Transmission delay

"Transmission delay time" countermeasures

If the transmission delay time calculation indicates that the data will not be obtained within the
required time, the following measures are available.

= Separate the network into segments
« Replace the CPU module with a high-speed type
+  Adjust the number of link refresh points
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Transmission delay time at cyclic transmissions (worst case values)

Under the following conditions, the data transmission time (Taxa) can be
calculated as below.

= Single network system

* Non-redundant CPU is receiving
+ ST=LS

« Station-based block data

Taxa(ms)=(ST+aT)+ (SR+aR +LS)x 2

The scan time (ST, SR) can be checked at the GX Works2's "scan time measurement”.

Other variables are represented by the following formulas:
aT,aR=KM1 + KM2x { (LB +LX+LY +SB)/16+ LW + SW } +aE + alL

OE = KM3 x { (LB + LX + LY)/ 16 + LW }
al = KM4 + KM5 x (LB / 16 + LW )

LS=[KB+(nx116 )+ {LB+LY+(LWx16)}/ 8 x 0.016] / 1000 + 100

ST: Sending side sequence scan time (excluding the link refresh time)
SR: Receiving side sequence scan time (excluding the link refresh time)
aT: Sending side link refresh time

aR: Receiving side link refresh time

LS: Link scan time

N: Total number of stations

LB, LW, LY, SB: Number of points assigned by the network parameter setlings

KB, KM1, 2, 3, 4, 5: Constants which are dependent on the CPU module.

The above calculation formulas represent the worst-case scenario.
For formula details, please refer to the corresponding manual of the CC-Link |IE Controller Network
module.
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This section explains the network parameler settings required to use the CC-Link |IE Controller Network.

Minimum required settings

The following table shows the items and points which must be set and checked in order to use the
CC-Link IE Controller Network.

Setting item Setling purpose and function

Setting is required for each

Network Type Set the network type and station type for each network module. AebdorcTIactle:

Start /0 MNo.

MNetwork No. ; ; .

T{?tafusrtatic?ns Set the network settings for each network module. Settings are required for each
The "Total Stations" is'set only at the control station. network module.

Group No.

Mode

Set the cyclic transmission ranges for the link devices LB, LW, LX, LY in gtgﬁ'gﬁ f)ﬁéf?éﬂﬁ?a&nﬁpﬁaﬁ?ﬁgm

Network Range Assignment | bict gt will be exchanged among the stations in the same network. ctatione

Set the send range in the CPU module's link devices (B/W) and in the In a single network system, the
Refresh Parameters network module's link devices (LB/LW). This setting is required in systems default setting can be used as it
where multiple network modules are installed with a single CPU module. is.
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GX Works2 can be used to set the network module parameter setlings.

GX Works2 Network Parameter setting tab

The Network Parameter setting tab for CC-Link |E Controller Network is shown below. Please check
the setling items.

 Navigation 8% 7 (eRalwite MAIN T Step [ Network Parameter - MELS... |
To open the Network Parameter setting tab, IS SUEDE N SRS IR DDA
double-click the "Ethernet / CC |E / MELSECNET" ! Madule 2
Tm O r Ol LGl oL ation | -
o TT= TR -
= B Netweork Parameber Start /O No. bl Corresponds to the network
Ethernet / CC IE [ MELSECNET Network Ho. : modules in the system. When
G PH;::;:E S ";m‘ ; mu]?'rple modules are used, start
B8 Inkeligent Function Modie s : setting from Module 1.
4} Glabal Device Comement
+ ‘ Progeam Settng A\ Mode Crdhre - A
=1 PO 7' . Mt wcr b Bangs lesligimant:
= :_'j Frogram Pimb v Oy st St tiregs
= man | The network parameters are displayed. Mol reschi Patiachwbors
o LocalDeicel - Enter settings to the setting area on the Inkarrupt Satting 3 On a separate window, enter
. ! E:ﬁ: :::':L right. Saton No, by Paramoter - values by drop-down menu, keying
directly, or by selection buttons.
The font color changes fo indicate setting items that
are set on a separate window.
Red: Required setting has not been made on the
separate window.
Blue: Required setting has been made on the separate
window. Nac Settingl Mo Satiing | Alsady Set ) Sat B i 15 rvedadi Mo Satting | Alisady Set

: : Metwork Parameters setting window
Optional setting has not been made on the

separate window.

Dark blue: Optional setting has been made on the
separate window.
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Network setting for control station
The figure below shows the network type and other network settings.

Use the drop-down menu to select the network and station

tvpes.
In this course, "CC |E Control (Control Station)" is selected.

The default setting is "None". Always set this field.

Always set this field.

It must be within the module's
installation position.

Y 4 Module 2

Network Type CC IE Control{Control Station) - y //
Start I;'(O Mo, 0050 Specifies the network Mo. where the
Metwork Mo, 1 -:.—.._:‘_‘__"' station is connected to.
Total Stations 3 .
In this course, specify the total
Group No. L e, number of network-connected control
Station No. 1 \ stations + normal stations.
Mode Orline - \
Click here to open the Network Range Netwark Range Assignment — k.
Assignment setting window. The setting T Specifies the group No. on the network
is required for control stations. Network Operation Settings being connected. In this course, the
Refresh Parameters default value "0" is used.
“N\Urterrupt Settings
Click here to open the Refresh Parameters window. rameter >

The default setting can be used as it is or can be
changed.

Metwork Parameters setting window
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Network setting for normal station
The figure below shows the network type and other network settings.

Use the drop-down menu to select the network and station

types.
In this course, "CC |E Control {Control Station)" is selectad.

The same as for the control
station.

The default setting is "None". Always set this field.

f‘//
7~ Module 2

Metwork Type CC IE Control{Mormal Station) - Ill"-l‘l:ur{/
et DU&DI _;"_J. The same as for the control
Netwark No. ll station.
Total Stations |
L I - —
oo, The same as for the control
Mode Oniine it station.
4 The same as for the control I:'_'“',_
| station. Refresh Parameters
Interrupt Settings
Specify Station No. by Parameter -

Metwork Parameters setting window
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Range Assignment" button.

The Network Parameter Assignment (LB/LW assignment) tab can be opened by clicking the "Network

Setup common parameters,
System Switching Use the drop-down menu to select 2 device.
Assignment Method . Monitoring Time a0 [t The default setting is "LB/LW settings (1)". If required, select
" Data Link "LXILY Setting”.
L ] 2000 s Pafan'ﬂtEﬁw—
Displays the Station numbers that
correspond to the "Total Stations" Switch Screens ILB,I'LW Setting{1) -
specified at the Network Parameter. . ;
ting(1) . .. L
Skati . LB T Specify the transmission ranges for each station's link register (LW).
Paints Skart End Points Start End Pall Specify the LW Start and End numbers for each station. Do not let the

1 256 0000 QOFF 256 00000 | OO00FF numbers overlap.

- 256 0100 D1FF 256 00100 | OO1FF In this example, 256 points are assigned for each station.

g 256 0200 OZFF eo0 | 00200 | O02FF o . .

Specify the transmission ranges for each station's link relay (LB).

Specify LB Start and End numbers for each station. Do not let the numbers

overlap. In this example, 256 points are assigned for each station.

displayed by clicking the button.

Use this if the number of stations is expected to increase in the future. Include the
number of reserved stations in "Total Stations". Set the detail in the window

P —
Specy Reserved Station |, Ea |l iderkical Poirk |
Supplementary
Setting Clear Check

End

(256 points

Help-Nebwork Shared Group
Setting Setking
| Cancel

Metwork Parameter Assignrent window
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Metwork refresh parameters are used to set the send ranges of the network module link devices (LB, LW,
LX, LY). Data in these devices are sent to the CPU module devices (X, Y. M, L, T, B, C, ST, D, W, R, ZR)
to be used in sequence programs.

The figure below shows the default network refresh parameter setting.

Assignment Method
" Points/Start
* StartiEnd
Link Side PLC Side &
Dev, Name | Foints Start End Dev. Mame | Points Stark End —
Transfer SB SB 512 aooo 01FF| 4 [SB - 512 0ooo O1FF
Transfer SW Sy 512 aooa OIFF| 4= |SW - 512 0000 O1FF
Transfer 1 LB v 8192 0000 IFFF| 4% |B - 8192 0000 1FFF
Transfer 2 L - B192 00000 DIFFF| 4= |W w 8192| 000000| DOIFFF
Transfer 3 > L o2 v
Transfer 4 - L o -
Transfer 5 - L o4 -
Transfer & - L -
Transfer 7 - . 4 i
Transfer 8 - Ee - I | -
Default Check l End | Cancel I
Metwork Parameter setting tab
(1) In the default setting, the data in "LB/LWO to 1FFF" (8192 points) are set to be transferred to the
CPU module devices "B/WO to 1FFF". Unless another setting is required, this default setting can
be used.
(2) If the actual number of used devices is less than 8192 points, the refresh time can be shortened
by reducing the number of points.
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MNo.1

Station
Mo 2

> Network refresh parameters setting
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Default setting

CPU module Metwork module
BOto LBO to
BrF | > | LBFF
B100 to LB100 to
B1FF < > LB1FF
B200 to
B1FFF < >

8192 points of LB are refreshed.

Station 1

=

Station 2

Reducing the number of refresh points by the network refresh parameter setting
With the default setting, a refresh occurs between the LB and B of all ranges. However, the network
refresh parameters can be set to specify a minimum required refresh range in order to shorten the
refresh time. Such a setting shortens the link scan time, resulting in a shorter transmission delay time.

The following examples show the refresh operations with the default range setting, and with the
decreased range setting.

Changed setting (with less refresh points)

CPU module

MNetwork module

B0 to
BFF

B100 to
B1FF

LBO to
LBFF

LE100 to
LB1FF

512 points of LB are refreshed.




PLC_CC-Link_IE_Controller_Network_ENG ol

([ 2¢ BT ) 78

In this chapter, you have learned:

« Network configuration
= Network specifications
« Network parameters

Important points

CC-Link IE Controller Metwork A single network consists of one control station and multiple normal stations. The control station and
station configuration

normal station settings are set in the network parameters.

CC-Link IE Controller Network The transmission delay time is determined by the sequence scan time, link refresh time. and the link scan
transmission delay time time at the sending/receiving-side programmable controllers.

MNetwork parameter settings Metwork type, start /0 No., and network No. settings are required for all the network modules in the
network. In addition to those settings, the control station reguires a "Station Number" setting, "Network
FParameter", and "Network Parameter Assignment” (LB/LW) settings.
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Chapter 3 explains the procedures from the CC-Link |E Controller Network start-up, to its operation check.
This chapter provides explanation on the system configuration, the network connection method, the
various setting operations, and the sequence programs.

3.1 Configuring a Network System

3.2 Selling the Network Parameters

3.3 Checking the Network Operation

3.4 Checking the Operation by Sequence Program
3.5 Summary

CC-Link IE Bontrol
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> Configuring a Network System
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In this section, you will learn the configuration procedure of a simple two-station network system.

Configuring a network system

SIF

Station No 1
{control station)

O

Machine B

The description in this section will be based on the following two-station network system.

N

O]

Station Mo.2
(normal station)

Dil

CC-Link |E Controller Network
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The specification of the example system is shown below.

Network topology Optical loop system

Network module QJT1GP21-5X

Total number of stations 2 stations (Station No.1: control station; Station No.2: normal station)
Network Mo. 1

Group No. 0

Link device Link relay (B/LB): 256 pointsistation; link register (W/LW): 256 points/station

Programmable controller module configuration

In this example system, the station No.1 (control station) and No.2 (normal station) have the same
module configuration as shown below.

Q358 main
base unit

Input  Output  Intelligent

/0 assignments ‘ 54 64 32 points
points  points X80 to
A00to Y40to 9F

X3F XTF
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Network modules are equipped with "IN" and "OUT" optical link connectors.

The fiber optic cable connects a module's "OUT" connector to the next station's "IN" connector.

A loop is configured by connecting the modules in the order of "Station No.1: OUT" — "Station No.2: IN",
"Station No.2: OUT" — "Station No.1: IN".

Station Mo.1

QU 71GP21-8X

Station No_2

L TIGR21-54

Fiber optic cable
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} Connecting the fiber optic cable

Metwork module

Module-side connector

Cable-side connector

Connector hook
Cable connection precautions

= Always hold the cable's connector area when disconnecting the cable.

« When connecling the cable, align the connector's protruded area with the groove of the plug, then
insert the cable.

Connect the cable connector with the module-side connector securely until a latching sound
(click) is heard.

Fiber optic cable handling

= A single fiber optic cable has two lines of optical transmission paths.

= Because the fiber optic cable has a glass fiber core, its bend radius is limited. The cable must
therefore be handled with care, and should be installed in duct, etc., to protect it.

= Qil from hands and foreign matter such as dust, etc., can adhere to the fiber optic, reducing its
transmission capability, and possibly resulting in faults. When an fiber optic cable is being
installed, its fiber cores and the module connector areas should not be touched with bare hands.
These areas should also be protected against dust, etc.
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This section explains the network parameters setting procedures.

m Setting the control station parameters

Link relay
LBO to
Station LBFF
MNo.1 (256 points)
LE100 to
Station LB1FF
Mo.2

(256 points)

The diagrams below show the device assignment, which will be set by the control station parameters.

Link register

Station
MNo.2

W0 to
LWFF
(256 points)

LW100 to
LW1FF
(256 points)
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Setting the control station parameters

The control station's network parameters are set in the following procedure.
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- 1
|? Mavigation ¥ x ] [PRG]Writs MAIN 1 Step : ) Network Parameter - MELS... ﬂ_.umm.;:-aramJ
r# {1) Enter the network settings for Module 1 {control station). S i
“5:1 7 Modude | | ] Module |
- - " IE ControiContra! Station) w» JHore -l
Network Type CC IE Control {Control Station) \ m! (4) After Network Range —
§ Start 1/0 No. 0080 - : Assignment and Refresh :
Network No. 1 Parameters are set, the font =
Total Stations 2 ;u EL PR o
x 1 \ / |
! a Group No. 0 oy - e o =
L Station No. 1 Nelvecrh Range Assignmers Hetunorh B anoe Assgment
- “aetworl, Operahor Sstimgs ‘ Mtwork Opee hion Settngs
. = WA 5 | Refresh Parametors Refresh Parameters
r_j Local Devics Comement Inberrupt Ser-tgs Iriterrupt Seltngs
- evice Mamory .
g Pevics Initial Vakis Specify Ration No, by Parameter Specly Stabon ho. by Parameter b
MNetwork Parameter setting window
Asgignmant Mathod
I Points|Stark
* SantEnd (3) %Jse the default refresh parametar
7| (2) Assign the network ranges. seftings as shown below.
Station Mo.1 LB/LW S —
e : Link Side ” PLC Side -
SSta:rT aﬂdrgsféiﬁnd address: FF Doy Nams | _Ports St End \/ Cev, Points Tt i
tation No. P Transfer 5B 1 512 0000 DIFF| |8 - Ej2 0000 OLFF
Start address: 100; End address: 1FF J Trarisfar S W 512 0000 01FF|  #  [Sw - 512 000 OIFF
AT, 3 Transfer | fi - B9 [iTiEH] IFFF] 4= B - CIEH [T |FFF
L 4 Transfer 2 W - 8192 0000 OIFFF| 4 W - g192| oooooo|  DOIFFE
Station No LB [ W Transfer I = - =
Potts G Forss [ g [ 80 H pander | : o -
1 256 | nooo | oorr | 256 | ooooo | ooorr :: r: s = =
0o A : FF ansfer = =
= | o oirr | 256 | ootoo | oo Transfor 7 = i >
Metwork Range Assignment setting tab (Transfer 8 s L. T -

Refresh Parameter setting tab
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The normal station's network parameters are set in the following procedure.

. Mavigation

? x

« [PRG]Write MAIN | Sep [} Metwork Parameter - MELS...

D 3 &

| St netweork conligue stion setting in CC TE Feld configuration window

) v R

Module 1

(CC [E Contral{Mormal Station)

00sD

(3) After Refresh

Parameters are set,
ol the font color changes.

1lplo

£ Device Indial Valus

A &
v

Refresh Faramsters

=3 I
1 I
{1) Enter the network setting for station No.2 (normal station}: — CC IE ControliNormal Station) » Jiore
008
Network type CC |E Control (normal station) _,..--"} LI
Start /0 No. 0080 e
Network No. 1 i
Group No. 0 i
Station No. 2 Qnine =
T rToor
= MAIN fsfresh o smet=ry
) Local Device Comment
+ Deervice: Memory

Intes bt Setting

Speciy Station Mo, by Parameter

Spacily Station No, by Parameter

Metwork parameter setting tab

Asmywnent Methad
™ Poinks{Start
(* StartjEnd
(2) The refresh parameter's default
setting shown below is used as it is. e =
Dev. Name | FRTS—TET psiy's] b T OIS Sart Fnd —
Transfer 5B E: 512 0000 0IFF] - GH 00300 OIFF
Transfar S 32 ]| [ == - sul 0000
Transfer | LB - anee 0000 | el & e - g192 L] IFFF
Transfer 2 . > Sigel  ooood [T S5 - ST > 000000 OIFFF]
Transfer 3 - “ -
Transfer 4 - - .
Transfer 5 - - -
Transfer & - - -
Transfar 7 - - -
Transfer & - - - | -

Metwork refresh parameter setting tab




ki PLC_CC-Link_IE Controller_ Network_ENG

==

>}m Checking the Network Operation

) v R

should be checked.

After the specified network parameters have been written to the CPU module, the network operation

Parameters registration procedure

Each station's CPU module should be connected to a personal computer (GX Works2) so that the network
parameters, which have been specified for each station, can be registered. The following section explains
parameter registration procedure. (The explanation is based on the default PLC parameter setting.)

(1) On the "Online Data Operation" window, select the "Parameters + Programs”, then click the
[Execute] button to begin registering parameters and programs to the CPU module.

Carmertion Chareel Lat
[Soisi Port MLC Moduds CorpactordLaD) Systom Inisge... |
B ’“ " Head = Write ™ Vsly  Dolola
i pic viodule | Fuscuton Target Datal i o 3
e |
B tampas Pusnetm-Progam | Selsct Al | Cancel A Sslsctona]
[ Minkie Name-Dials Name  Tme | Twpsl Delad  LesiChags TapsiMesoy Sow
BT == e ]
B 1. e = Pongram Mamory/Da.____
o PrngumiFing v Fis| o
Pl w 2 30RAT 17 3930 53 Byies
- AN Pesrve -
E P el Femos P e mersn it Gﬁ W 20 ADRAT 111800 A5L Bl
— '} Glabal Cormmers }
A COMMENT S | 200 140R/17 113930
| =B Device Mimaiy i el
] 230671 1A
it »
MHeceway Selgl HuSotrg / Abmady Tel ) Lt dl i m remsded] & dbsadrts |
ity Se Fipe Vokare Liem Vi pb o i
2BV [ ] 20188 A 5T By Refesh |
Famlahwd Funotions << | I Esecite I Chemee

Online Data t’.-}peratiun window

(2) After completing the parameter registration, reset the CPU module to apply the changes.
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communication.

If parameters and other settings are correctly configured and registered to each CPU module, network
communication begins. The network module's LED indicators can be used to verify normal network

LED indicators during normal communication:

« Station No.1 (control station): "1", which is the first digit of the station number, is ON; and PEM,
which indicates a control station, is ON.

+ Station No.2 (normal station): "2", which is the first digit of the station number, is ON; and PRM,
which indicates a control station, is OFF.

Station No.1 Station No 2

LED indicators

RUN

Shows the operation status. ON during normal communication.

MODE

Shows online, test, or offline. ON during online.

PEM

Shows the station type. ON denotes a control station, and
OFF denotes a normal station.

D.LINK

Shows the data link status. ON during cyclic transmission.

sD

Shows that data is being sent.

RD

Shows that data is being received.

ERR.

Shows that error is occurring. OFF while no error is occurring.

The check procedure for abnormal communication is given in Chapter 4.

00
Forward
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A sequence program can be created to check the communication status between the station Nos.1 and 2.

Sequence program

Station No.1 sequence program

The sequence programs for the stations are shown below.

o
— |

X0

— |

B100

— |

Y40

1

r

Station No.2 sequence program

L MOVP Wwio0 Do ]—

{ Y41 )—

a0
— |

ped)

r

— |

[ move wo 010 |

a1
— |

Al

{Enm}-

— |

=
{ move 010 mm}—

When the "X0" input signal is ON, "B0" is turned ON.
When the "X 10" signal is turned ON (rising edge), "20" is added to the
value saved at "W0".

When "B100" is ON, the "Y40" output signal is turned ON.

When "Y40" is ON (rising edge), the "W100" saved value is sent to "D0".

When "B0" is ON, the "Y41" output signal is turned ON.

When "Y41" is ON (rising edge), the "W0" saved value is sent to "D10".

When "X1" is ON, the "B100" output signal is turned OM.

When "X11" is OM (rising edge), the "W100" saved value is sent to "D10".
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Each station's sequence program must be written to the corresponding CPU module. Please check the
procedure using the example given below.

(1) Al the "Online Data Operation" window, select the "Program(Program File)", then click the
"Execute" button to begin writing to the CPU madule.

Conrmction: Chanred List
| Serial Port PLC Module Connection{LISE) System Image. ..
B ’ m = Write i~ Werfy " Deiete
a‘l PLE Module : | Execution Target Drakal 1 | Yes )
Tite |
127 Edit Data PatzrmatarsProgram ] Eealect Al lmmmsmm}
Mocue Mame/Diata Mame Tithe Taget | Detad Last Change | Target Memory Size
et —
Piogram Memeey/De.
¥ 2013/087 11:3%30 2152 Bles
. L. L)
B PLCNetwork /Remote Pazoword/Switch Setling ] 2013/08A17 11:3%30 464 Bytes
- ) Global Device Comment L]
4 COMMENT | Detal] 220847 11:3230
- & Device Memay LI et
ﬁ MAIM N 20130817 11:32 0
£ |
Hecessary Setting] Mo Setting /) Alleady Sat | Set il it 1z needed| || it/ Akeady Set )
Witng Size Fresa Violume Usa Violume
21528ytes ) [ | 241,188 45728 e Refresh |
Relstad Functions << ] Execute Close

Online Data Operation window

(2) When writing is completed, reset each station's CPU module to apply the changes.

(3) Set the CPU modules status to "RUN", and execute the program.
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The sequence programs, which have been written to the CPU module, are executed to verify the normal
network communication. In this course, the following operations are checked.

Station No.1 sequence program Station No.2 sequence program
%0 BO
g g
— | ( BO )- — | { 41 }
Xx10 Y41
I™ I
— | [ +Pr20wWo ]_ — | { Move wo D1E|]—
B100 %1
4 Fg
— F < Y40 )- — | ( Bmu}
Y40 %11
— | [MD‘I.-’F-‘ W100 DO ]— — | {I‘-"ID‘-.-’P D10 W1EID}-

(1) Each time the station No.1 "X10" switch is turned ON, 20 is added to "W0Q".
Al the same time, the station No.2 "WQ" value changes to the same value.

(2) When the station No.1 "X0" switch is turned ON/OFF, the "B0" coil is also turned ON/OFF.
At the same time, the station No.2 "B0" contact is turned ON/OFF.

(3) When the station No.2 "B0" is turned ON/OFF, the "Y41" coil is also turned ON/OFF.
When "Y41" is turned ON, the "W0" value is sent to "D10".

(4) When the station No.2 "X1" switch is turned ON/OFF, the "B100" coil is also turned ON/OFF.
At the same time, the station No.1 "B100" contact is turned ON/OFF. When the station No.1
"B100" contact is turned ON/OFF, the "Y40" coil is also turned ON/OFF.

(5) When the station No.2 "X11" switch is turned ON/OFF, the above "D10" value is sent to "W100".
(6) When the station No.1 "Y40" is turned ON, the "W100" value is sent to "D0".

Please proceed to the next page, and check the data communication status by running the example
sequence programs.
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> Checking communications by sequence program
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Sequence program operation simulation
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Click the station Mo.1 "X0" and "X10" switches and the station Mo 2 "X1"and "X11" switches to check the data
communication operation status, which is indicated by LED indicators, data displays, and the ladder monitor.
The Resat button returns the set values to the default.

Please execule the example sequence programs shown below to check the data communication

EMG'I.I'F' 100 DO ]_
o o

iy

Y41

r

Hi

o

|

X11

-

H1

1]

I_MCI"."F WoD 1EI}
G
'\..E 100

MOVP memt:I—
=

o

o




' g

ki PLC_CC-Link_IE Controller_ Network_ENG

Summary

) 00
Furward

In this chapter, you have learned:

Metwork module setting procedures

« Fiber optic cable connection procedure
« Setting network parameters from GX Works2

Important points

Parameters and sequence program writing procedures, and network operation check procedure

Metwork parameters setting

GX Works2 is used to set the network parameters
Settings are required for each programmable controller which is connected to the network.

Metwork systam operation
check 4 i

The operation of CC-Link |IE Controller Network modules can be verified by checking the LED indicators of tha
network module.

Check by sequence program

Signals and data to be sent to other station are set at the own-station's send range link device.
Signals and data from the other station are stored at the own-station receive range's {other station's send
range) link device.
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Chapter 4 explains the program creation to operation check procedures, as well as the basic network
diagnostics procedures for a failure, using the example system.

4.1 Example System Configuration and Specifications
4.2 Example System's Sequence Program

4.3 Example System's Operation Check

4.4 Check Procedure When Network Fails to Operate
4.5 Using GX Works2 to Monitor Other Station Programs
46 Summary

CC-Link IE @ontrol
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In this section, the example system's network configuration, machine control specifications, and signal
exchanges will be explained. Before proceeding, please understand the example system specifications.

m Example system's machine control details &

In the example system's network configuration, two machines are being controlled.

Production count
e '
e e O ©
Vachine®  IEPIE © ©
Machine A Machine B
(control station) . E (normal station)

—

Displays each machine's

production count

* Indicates the running/stop
status

Indicates an error

CC-Link |E Controller Metwork

Operation start and stop (Machines A and B)
Target production count sent to Machine B
Own-station actual production count

Machines A and B total production count
Production count indication (Machines A and B)

Operation start and stop

Operation status sent to Machine A
Own-station actual production count
Actual production count sent to Machine A
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>m Example system's signal exchanges

Machine A

ARRED;

X5 ¥YY0 Y71 Y72 Y73 K4aY40
Output signals K450

BO
B1

B2

Machine B READY
Machine B running

wWao

Machine B actual production count

The figure below shows signals exchanged between the example system machines and the programmable
controllers. The sequence programs will be created based on this information.

-

Machine B 3

T

X0 X1 X2 X3 Y70 YT
Input signals
Machine B READY instruction

Machine B operation start instruction

Total target production count reached

B100
B1071

Machine B target production count instruction

Output signals

W00 Station No.2 programmable controller

Y70 Machine A READY

Y71 Machine B READY

Machine A operation
Y72 started (running)

Y73 Machine B running

Machine A production
KaY40 Soiint

X0 X1 X2 X3 X4
Input signals
Station No.1
programmable controller
Machine A /O signals
X0 | READY ON
X1 | Machine A error
Machine A operation
X2 start
X3 | Machine & READY
Machine B operation
X4 start
X5 Machine A production
count

Machine B production
K4Y50 gk

Machine B IO signals

X0 Machine B error

X1 Machine B READY

%2 Machine B independent
aperation start

X3 Machine B production count

Y70 Machine B READY

Y71 Machine B operation start
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>ﬂ Example System’'s Sequence Program

Based on the control details given in Section 4.1, sequence programs are created to control Machine A
(station No.1) and Machine B (station No.2).

m Sequence programs' control details

Machine A (station No.1) sequence program

(1) Machine A operation is started by the READY ON and Machine A operation start signals.
Machine B READY signal and Machine B operation slart signals are also sent to Machine B.

(2) During operation, production amount is counted by the Machine A production count signal.

(3) The station No.1 determines if the total production count of Machines A and B has reached the
production target. If it is reached, the operation is stopped.

(4) The Machine A and Machine B production counts are output to the production count panel.

Machine B (station No.2) sequence program

(1) Machine B operation is started by the Machine B READY and Machine B operation start signals
sent from Machine A.

(2) During operation, the production is counted by the Machine B production count signal.
(3) While Machine B operates, it continuously transmits the production count to Machine A.

(4) Machine B stops its operation after being notified that the production count has reached its
target.
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(1) Interlock with the network status

In order to ensure correct operation, sequence programs are generally created by interlocking the
CPU module status, equipment monitoring results, efc.

In the same manner, when creating network sequence programs, network statuses should be
interlocked.

(2) Link special relays (SB) and link special registers (SW)
Link special relay (SB) and link special registers (SW) both store network statuses.

A link special relay (SB) stores bit signals (ON/OFF), and a link special register (SW) stores data
information (16-bit).

The data stored in these relays and registers are refreshed between the network modules and the
CPU modules, and such data can be used in sequence programs to verify network module statuses,
and for error detection.
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>m Sequence program creation points

(3) The transmission delay time and the link refresh timing

Programmable controllers share the actual I/O state and numerical data values via the network link
devices. However, sometimes there are instances where /O status and data value refresh across the
network can be delayed due to transmission delays, link refresh timing, etc. In order to counteract
these possibilities, the following points should be observed.

(a) "SET" and RST" instructions for securing ON/OFF time period

If the on/off time period of the link relay, etc., is too short, the data may not be received by
another station due to a transmission delay. To avoid this, "SET" and "RST" instructions can

be used to ensure an appropriate on/off time period.

Example of an on/off signal exchange program

) v R

Sending-side sequence program Receiving-side sequence program
#0 r BO -
]—“ 1 SET B0 ]—< 1} | MOVP K4x30 D10
: {
3 Bio0

—"

The "B0", which is set at the sending side, is kept ON until it is reset by the "B100" ON, which
checks the receiving-side processing.

T
- 3
=

(b) 32-bit data assurance function

When sending 32-bit data (2 words), the "32-bit data assurance" function can be used to
ensure the data integrity. For details regarding the conditions which enables this assurance,
please refer to the corresponding manual of the CC-Link |E Controller Network module.

(c) Station-based block data function

When sending multiple-word data that exceeds 32 bits, the "station-based block data" can

be used to provide the multiple-word data assurance.
For details, please refer to the corresponding manual of the CC-Link |IE Controller Network

module.
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Devices used for communications are shown in crange.

1] St b SB20
— W { ¥70 :)- When "X0" is turmed ON, "Machine A READY (Y70)" is also turned ON (self hold).
b
— —( B0 :)- When "B0" is turned ON, the "READY" instruction is sent to Machine B.
"2 3
— | i | E SET MD ]— Machine A operation starts when "READY (X3)" and "Operation start (X2)" are turned ON.
100
—] t i Lo :I— When "B100" is turned ON, "Machine B READY (Y71)" is also turned ON.
[ MOV K120 WO }— The Machine B target production count is sent to "W0".
s o When "X4" is tumed OMN, "B1" is also tumed ON, and "Operation start” instruction is sent
—1) L :)_ to Machine B.
[ RST B2 ]— At an operation start, the previous "Total target production count reached (B2)" is reset.
Ml i While "MD" is ON, the Machine A's "Operation started (Y72)" is turned ON, and a
=1 ( 2 )+ machine operation starts.
*5
— | [ INGF DO ]— At an "X5" OFF to ON, Machine A production count is saved in "D0".
[ Boo oo wavan ]__ During Machine A operation, the Machine A production count "DD" is displayed at the
o— L production count panel.
—] | | + D0 wioo D0 e sum of the "Machine A production count and the "Machine B production count
I Th f the "Machine A producti D0)" and the "Machine B producti

(W100)" is calculated to obtain the total production count.
When a total target production count is reached, the production count "D0" is cleared.

— - oo b

[ —
—
&
-
2
=
o

'—[ SET B2 } "Total target production count reached” is saved in "B2" so that Machine B will be notified.

—( wi )‘ When the total target production count is reached, "M1" is turned ON.

_|m| [ rst o ]_ At "M1" ON or "YT0" OFF, the Machine A running status is cleared, and its operation is
WDI L stopped.

——
B101

— | ,: Y73 :)- While "B101" is ON, "Machine B running (Y73)" is output.

I' Bop wion kevso ]_ During "Machine B running”, the "Machine B production count (W100)" is displayed at the
L production count panel.

r

[ e ]_
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m Machine A (station No.1) sequence program

The external signal details are shown below.

X0 READY ON Y70 Machine A READY

X1 Machine A error Y71 Machine B READY

w2 Machine A operation start Y72 Machine A operation started (running)
X3 Machine & READY Y73 Machine B running

x4 Machine B operation start Y40 to Y4F Machine A production count

x5 Machine A production count Y50 o YSF Machine B production count

B100 Machine B READY

B101 Machine B running

SM1(*1) Nlachine A programmebie SMA400 (*3) Always ON signal

SB20 (*2) Fsvlltg’::uhsme A network module

*1: SM1 is a special relay which is turned ON when a programmable controller error is detected.
*2: SB20 is a link special relay which is turned ON when an error occurs at a network module.
*3: SM400 is a special relay which represents a normally open contact.
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;‘m Machine B (station No.2) sequence program

) v R

When "B0" is turned ON, "Machine B READY (Y70)" is also turned ON (self hold).

When "B100" is turned ON, Machine A is notified of the machine B's READY status.

The "Machine B operation start (M0)" instruction is turned ON when
"READY (X1)" and the "Operation start (B1)" are turned ON.

When "MOC" is ON, the "Machine B operation start (Y71)" is also turned ON, and machine
operation starts.

At an "X3" OFF to ON, "Machine B production count” is saved in "D0".

The "Machine B production count (D0)" is sent to "W100", and Machine A is notified of
the production count.

The "production count !5[:{}?:
ac

is cleared when the "Machine B target production count” is
reached, or when the

ine A's "Total target production count reached (B2)" is turned

"M1" is turned ON when the "Machine B target production count” is reached, or when the
Machine A's "Total target production count reached (B2)" is turned ON.

The Machine B running status is cleared and operation is stopped when "M1" is turned
ON, or when "Y70" is turned OFF.

The "production count (W100}" is cleared after the "timer (T0)" setting period
elapses following a Machine A's "Target production count reached (B2)" ON.

The "Machine B running (B101)" is turned ON, and Machine A is notified that Machine B
is running.

ki PLC_CC-Link_IE Controller_ Network_ENG
Devices used for communications are shown in crange.
B M X aB20 -
— (o A
Y10
—| _(nnm)-
1] x
i | [ serm H
el
— -
[l
} 1‘: YT )—
" [
-y [ mer o H
[ MOV DO WIOD ]_
-—[ >= DO WO } { RST DO }-
H?
I
m: (™ A
1
} { RST MO ]—
Y0
B2
1 ~ K3
_ITI; (o X
— | { Rt wim H
MO
[ > K2
-1;' Cn H
—4 {H'-m)—
[ END ]—
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The external signal details are shown below.

X0 Machine B error

*1 Machine B READY

X2 Machine B independent start

X3 Machine B production count

BO Machine B READY (instruction from Machine A)

B1 Machine B operation start (instruction from Machine A)
B2 Total target production count reached ({signal from Machine A)
Sh1 Machine B programmable controller error

SB20 Machine B network module status

Y70 Machine B READY

Y71 Machine B operation start
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»“ Example System’

s Operation Check
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This section explains the check procedure for normal network communication.

Checking the network module's LED indicators

CPU module is running.

below.

To find out the communication status, the network module LED indicators should be checked while the

When the network is operating normally, the network module LED indicators should appear as shown

Station No.1 Station No.2

LED display details

RUN

Shows the operation status. ON during normal communication.

MODE

Shows onling, test, or offline. ON during online.

PEM

Shows the station type. ON denotes a control station, and
OFF denotes a normal station.

D.LINK

Shows the data link status. ON during cyclic transmission.

sD

Shows that data is being sent.

RD

Shows that data is being received.

ERR.

Shows that error is occurring. OFF while no error is occurring.

The check procedure for an error (ERR. is ON) is given in Section 4.4,
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>m Network system operation check

The operation of the example system is simulated on the next page.
Please understand the following operation procedure before proceeding to the next page.

(1) Click "READY ON(X0)" to make Machines A and B ready.

(2) Click "Machine A operation start (X2)" to begin Machine A operation. The current production count
value will be displayed at the production count panel.
Click "Machine B operation start (X4)" to begin Machine B operation. The current production count
value will be displayed at the production count panel.

(3) The program operation can be checked by clicking each machine's "Ladder monitor” button. Click
the button and check how data are exchanged between programmable controllers.
To close the ladder monitor, click the "Monitor stop” button.

(4) Operation is ended when the total production count of machines A and B reaches 120 pieces.

(5) Click the "Initial status" button to return to the initial status (prior to operation start).

CMachina A ladder mnﬂituD Cl'lu'lachina B ladder mnnituDC Monitar stop >
SRS ey N ——— =

roducion N © ©
Madioton ESERE © ©

READY OM

|
[
|
I
|
|
|
|
]

X0

Machine A
operation start

x2

Machine B

operation start Machine A Machine B

X4 (control station) {normal station) :

]
I
]
I
I
]
I
I
I
I

( Inilial status :; CG-Link IE Controller Network
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>m Network system operation check

Please run the simulation to visualize the example system's operation.
{"Start operation | / Start operation Stop
of Machine A of Machine B monitoring

Machine B

Production count

Machine A production ‘ O 0
Machine B production ‘ O 0

Ready Machine A

X0

Start operation
of Machine A

X2

Start operation
of Machine B
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>“ Check Procedure When Network Fails To Operate
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Network check procedure

Check in the following order.

Check if the CPU module's "RUN" LED is ON.

&

Check the network module's LED indicators.

¥

Use GX Works2's diagnostics function.

This section explains the basic Diagnostics procedure for a network failure at startup.

If an error occurs (LED OFF), the GX
Works2 "PLC Diagnostics" function can be
used to check the error detail.

For details regarding LED indicators,
please refer to Section 4.4 1.

Please check at the "CC |E Control
Diagnostics” window shown in Section
442
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If the network operates abnormally, the network module's LED indicators should be checked.

QJ71GP21-SX

Green lamp ON

Marmal operation

RUN
Lamp OFF

Hardware error or watchdog timer error

Grean lamp ON

Online mode

MODE Green lamp blinking

Test mode

Lamp OFF

Offline mode

Green lamp ON
PRM

Running as control station

Lamp OFF

Running as a normal station

Green lamp ON

Data link in progress (cyclic transmission in progress)

D LINK | Green lamp blinking

Data link in progress (cyclic transmission stopped)

Lamp OFF Mo data link (disconnected)
« Erroneous reception data (reception frame efrurr)_-
» Station-to-station frame errors exceed the specified level.
+ Control station duplication, or station No. duplication
Red lamp ON » Cable disconnection, or incorrect QUT/IN connection
ERR. « Corrupted network parameters, or a control station and normal
station setting mismatch (reserved station, total number of
stations, network No., etc ).
Lamp OFF Maormal status
Green lamp ON Data transmission in progress
ED
Lamp OFF Mo data transmission
Green lamp ON Data transmission in progress
RD

Lamp OFF

Mo data transmission

I:I : Indicates abnormal status.
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This section explains the diagnostics procedure for an abnormal network operation.

The figure below shows available functions of the network diagnostics.

shown below.

Charym Saimct Staicn |

St Sitation |1 L T

The GX Works2's network diagnostics function can be used to check the communication status.

At the GX Works2 menu, select "diagnostics” -= "CC |IE Control diagnostics” to open the window

Module? Network Ko 1 Total Ko of Staons. 1 10 Master Stabon{Block]
Metwork Type O |E Control

0 BlockZ O}

ot TrEmon.

e

84 g T et

£

The network configuration
and each station's status
are monitored here.

& network communication
test can be performed | |

4 Currenil Lir

Scan Tene

s

from here.

Tww Comrrapears

| wan confim Be cus bom Faconreched

tkahnn Fo e e naion snn

£ Thech fhe coane ghor e i

B el e s e e e
ot F b e

eerea

Network error

T it Tost

B v ier Tadd

Lk T e | e ot s Bk gl sl
monitor results and =
errt:rrllugs can ba L Leagrs: = A
acquired from here. I/ - oo nge
ol e e e
h-nikv_lh' | e bk UL e e ek s
ﬂ—-lll".lp-i-r- _lmrwltEWnltl'ﬂ—\
A selected station's CPLU I_I

Lsaup ®ea O

F Addmu - -

Wlade Crira

A selected station's (network
module} status is monitored here.

module status can be i

monitored from here.
Femote operation is also
possible from here.

CC IE Control Diagnostics window
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When an error is detected at a network module, the error code is saved in the link special register.

To check the error code occurring at the target module on GX Works2, open the "System Monitor”
window, then "Module's Detailed Information" window.

Errar Information

Latest Error Code Update Error History

Error and Solution

|ED1A | Contents: | CPU module stop error
Error Clear Mo, Error Code
Display Format
(¢ HEX Salution: | * Check the error in "PLC diagnostics” of programming tool, and
= take corrective actions,
(" DEC
The error history is sequentially displayed from

an old error, The latest error is displayed at
the bottom line.

Module's Detailed Information window
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Error codes saved in link special registers can also be checked on a batch monitor. On GX Works2,
select "Device/Buffer Memory Batch Monitor -1".

In the example shown below, error code "22H" has been saved in the "SW64" link special register.
This error code indicates that own station's transmission path is disconnected.

Device
(¢ Device Name | SW64 v | T/C Set Value Reference Program
(" Buffer Memary | tart | ~]
Display format

modiy value... | 2 |0N 1]/ 32|32 64nsc| 10 [ oetais... | open... |

Device FIEIDICBA|98|7(6i5/4|3(2|1]0 "I
SWE4 UUUUEUUUUUHUUU 0 0022
SWe5 O000DO0CO0O0O0DO0CO0OO0DO0OO0OO 0 uunz._j
SWE6 000000000000 00D00D0 0000
SWe7 000000000000 O00D0D 0000

Device/Buffer Memory Batch Monitor -1 (Monitoring) window
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The following example shows an error condition in which the same station No. has been specified for
both stations in a 2-station network. Because the status varies according o the specific settings, please
refer to the corresponding manual of the CC-Link |E Controller Netweork module for details.

Please click the ’buttan to visualize how LED indicators appear with the correct station setting, and with the incorrect
station setting.

Control station LED display (with no station number duplication)

Sucessfully completed!

All the ST.NO. LEDs are OFF.

Failure detected!

Dwring loop test, the ST. NO. LED
indicates the station where the error is
ocourring. In this example, the station
number "2" is duplicated.

For details, please refer to the manual.
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]
m Checking error codes used for loop tests

If a loop test ends in an error, a CC |E Control diagnostics should be performed to determine the error
cause, then the appropriate corrective action indicated in the troubleshooting section should be taken.

After taking the corrective action, another loop test should be performed.
The CC IE Control Diagnostics window is shown below.

LE 4 Cantral Dagmeyiiey y E
| et Simbon 1 Charge Loiect Stmion | i
| Miockatel Network Mo 1 Total Nooof Stafions: 1 UD Master Stahon{Block] - 0 Bacd? 0
Natwirk Tvpe TC IE Contral
Cowssried Saser
g e RN
Caprarit Link Scan Time:  Tms
& macind Simw i Mt Epuenesd Sosu
Conmanaation Yo . | srEm i th | =
;hhmm | Meswork Type (T € Compo ST3E rirs
C ety Chesech, e QoOWTLISC S0 Pols b tiodute E |
IF Lomraton Test. | whitbas [F sofmen shin b Ba Eo ki
rrarreTied TEen car wae e e
ik Stan g | tar st o H50 g e
o i | Cmbig Disconnecied on 14 Son
_ lemws. | caneoreo covecesd st seom and !
el i o |
Sebacied Siston Cipsrstos ‘
Tapvinr Wurshn | caroherk PLE slsia i ssear spi
Bty Dpsrinn | earychwnge PLT sislur i osisrcet sision
CC IE Control diagnostics window

(1) Select the faulty station.
(2) Click the error details button ([ Madule Error | , efc.) to open the "Error Details" dialog box, then
take the appropriate corrective action indicated in the troubleshooting section.
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This section explains how to access another station via network.

GX Works2 enables the user to access other stations in network to transfer programs and perform
monitoring, etc.

The procedure for accessing the Machine B programmable controller in the example system is given
below. This procedure allows the CPU module status at a distant control panel to be viewed at a nearby
control panel, ete., making it unnecessary to go to that distant control panel.

Production count

Nechices  IEEEFYIM © ©
it 1

poducion  IIEPITEl © ©

Machine A

Machine B
{control station) . g (normal station) . %

CC-Link |IE Controller Metwork
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In order to access another station, "CC IE Cont NET/10(H)" must be selected as the Network
Communication Route in the GX Works2's Transfer Setup Connection window.

The fallowing procedure should be followed. (The procedure below assumes that no project has been
made in GX Works2.)

(HE L e an At the GX Works2 "Online” menu, select "Read from PLC".
{2) Transfer setup At the "Transfer Setup Connection" window, specify the target programmable
connection controller.

¥

At the "Read from PLC" window, read the program and parameters from the
(3)RLG rean target programmable controller.

g

i Click the "Monitor” icon, and monitor the program of the target programmable
(4) Monitor controller.
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m Settings for connecting to Machine B

Iransfer Setup Connection

i 3>

Senal CCIE Coni

us@ NET/10/)
foard

BLC CCIE Cort
NET/10(H)
Mackbe

MNetwark Mo,
CCLmk

The window below shows the settings required for a personal computer (GX Works2) that is physically
connected with Machine A (station No.1) to be connected with Machine B (station No.2) via network.

i i -t
- N

® MNetwork Communication Route Detailed Setting of CC IE Control NET/10({H)

) v R

E] Z

Moaduls

Station MNo. {2

(1) Select [Other Station [Single Network)).

Hao Speckicabion

Tme DuiSec| (3) Double-click here.
] ™
et
Ethems! CCirk L4

Aoces g Qe Stahon

LL.;E._.EEM CLIE Fieid
NE T.10
i
(2)Select [CC IE Cont NET/10(H)]. Staton No. [0
CCIEComt  CCIE Fimid E theiret CCALink C24
NET/10H)

{4) Double-click on [CC |E Cont NET/10(H)] to
open the Network Communication Route
window. Enter "2" at "Station No.".

PLE Deect Couplad Selting

Connechon Teg

PLE Typs |_

Diatail |

Sylei |mage..,

(5] A test can be performed
here to verify the normal

connection.

Frane Line Cormaction [C24)

oK

Cancal

(6) Click [OK] to return to
the "Read from PLC"
window.

Transfer Setup Connection1 window
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Important points

Sequence program for
control

MNetwork system operation
check

Measures to take whan
network fails to operate

Using GX Works2 to
monitor other stations

In this chapter, you have learned:

« Examples of sequence programs which use link devices
« Network system operation check procedure

« Diagnostics procedure when network fails to operate
Using GX Works2 to monitor other station programs

Data in link special relays and link special registers can be used as interlock
signals.

If onfoff signals are used, the "SET" and "RST" instructions should be used to
ensure an anmpnate on/off ime period. :

To send multiple word data in a single operation, the "32-bit data assurance” or
the "station-based block data" function can be used.

The communication status can be checked with the network module LED

indicators.
The ladder monitor of GX Works2 can be used to verify that the data are
normally exchanged via the network.

If the network is not Dparaﬁrﬁ]npnnaﬂ , check the CPU module's LED indicators
and the network module's LED indicafor details to diagnose the problem.

GX Works2's PLC diagnostics, communication test, and test functions are
available to check the error details.

To monitor other stations, "Other Station” should be selected on the "Transfer

Setup Connection” window, and on the "Network Communication Route”™ window,

"Network No." and "Station No." of the menitoring target station should be set.
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Now that you have completed all of the lessons of the PLC CC-Link |[E Controller Network 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 12 questions (58 items) in this Final Test.

You can take the final test as many times as you like.

How to score the test
After selecting the answer, make sure to click the Answer button. Your answer will be lost if you
proceed without clicking the Answer button. (Regarded as unanswered question.)

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.

Correct Answers : 2
To pass the test, you have to
a 9 1] ;
ToRal Questions answer 60% of the questions
correct.
Percentage : 22%
Proceed Review Retry

* Click the Proceed button to exit the test.
* Click the Review button to review the test. (Correct answer check)
+ Click the Retry button to retake the test again.
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The following sentences explain the basic operation of programmable controller network.
Please select the correct stations to complete the sentences.

Station No.1 Station No.2
sequence program sequence program (1) The contact "X0" of station No.1 programmable controller is turned on.
(2) The coil "B0" of ( Q1 ) programmable controller is turned on.
0 20 (3) The ON signal status is transmitted to the contact "B0" of ( Q2 )
programmable controller.
x0
= W100 m}( YO |_E‘D"’ K30 W100 (4) The coil "Y0" of station No.2 programmable controller is tumed on.
(5) The contact "X0" of station No.2 programmable controller is turned on.

\/ Station No.1 \/ Station No-2 - gy w3 i saved in the register "W100" of ( Q3 ) programmable controller

A m (7) "20" is transmitted to the register "W100" of ( Q4 ) programmable
Al controller.

(8) The coil "Y0" of station Mo 1 programmable controller is turned on.

Q1 -Select- v Q2 -Select-- v Q3 -Select-- v Q4 -Select- v

| Answer | | Back |
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The following section explains how the link device data are exchanged between a CC-Link |E Controller
Network module and a CPU module.
Please select the comrect terms to complete each sentence.

Among CPU module link devices used in sequence programs, a bit device Is called a —Select-- v and

represented by the symbol -Select-- ¥

Among CPU module link devices used in sequence programs, a word device for 16-bit data is called a

—Select-- v and represented by the symbol |  —-Select-—- v

By --5Select-- ¥ the data in the CPU module’s link devices (B/W) are exchanged with the bit devices

(| —Select-- v ) and word devices (| —Select-- v ) of the network module’s link devices.

Answer | | Back |
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Final Test 3

Network parameter
send range setting

BD
Station No_1

send range
BFF

109 Station No.2

send range
B1FF

B200
Station No.3

send range

BZFF

Answer | | Back |

Station No.1
programmable
controlier

Link relay

—Select—

¥

—Select—

—Select—

¥

The relationship between the send range and receive range is shown below.
The send range is assumed to be set as follows by the network parameters. Please select the comrect
device areas for each station.

Station No.2

programmable
controller

Link relay

—Select—

¥ |

—Select—

—Select—

IStaiiﬂn MNo.3
programmable
controller

Link relay

—Select—

¥

—Select—

—Select—
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The following sentences explain the cyclic transmission and transient transmission.
Please select the correct transmission method for each sentence.

No program is required for data communication.

Communication occurs automatically by just setting the network parameters.

—Select— v
Periodically and automatically exchanges data in an area specified by the network parameter. _Select— v
Data are exchanged between programmable controllers connected in the same network, only _Seleci_ =
when requested. -
Data communication requires programs containing dedicated instructions. —Select— v |
—Select— v

Answer | | Back |
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The following sentences explain the configuration of the CC-Link IE Controller Network.
Please select the comrect terms to complete each sentence.

Each CC-Link IE Controller network is assigned a —Select-- v

Each of all the network modules connected in the same network is assigned a | —-Select-- v |

for identification.

One of the network modules must always be used as a | —Select— v, and other

programmable controllers are set as —-Select-- ¥ -

Answer | | Back |
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Displays the station numbers.

The displayed numbers correspond with the "Total Stations” set in the Network

The Network Parameter setting window is shown below.
Please select the correct item for each description.

Q1 |v]
Parameter setting window for the control station.
The send range of the link registers (LW) at each station.
Q2| ¥/  The start No. and last No. of LW are set for each station.
The settings should not overlap between stations.
The control target devices are displayed in a drop down list.
Q3 1Y]  when using LX/LY, select it here.
The send range of the link relays (LB) at each station.
Q4 Y] The start No. and last No. of LB are set for each station.
The settings should not overlap between stations.
Setup Common parameters,
System Swit 1—
Assigrment Method mm;de“? 2000 ms
" Ponts/Start mme 2000 g Parameter Name |
s Start/End
el i Swhch Screens  |LB/LW Setting(1) -H 4
LB/LW Setting(1)
Station No. LB LW
Points | Start | End | Poinks | Stat | End | Points | Stat | End | Points
1 256 | oooo | ooFF 256 | 00000 | OOOFF
256 | owoo | OIFF 256 | oo1o0 | ooiFF

b

Answer ] [ Back ]
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The following description is about the network refresh parameters.
Please select the correct term for each sentence.

Network refresh parameters specify the send range within the network module link devices
( ¥ ). Data in these devices are sent to the CPU module link devices

(| ¥ ) so that they can be used in sequence programs.

In the default setting, 8192 points each are assigned to a link device.

The default setting can be used as it is if no change is required.

Answer | | Back |
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The figure below shows an optical cable connection example.

Station No.1 to No_3 are to be sequentially connected to create an optical loop system.

Please refer to the following figure and select the most appropnate module-side connector (A, B or C)
for each cable-side connector (1, 2 or 3).

Station No.1 Station No.2

Station No.3
(control station) (normal station)

(normal station)

=A@
HRE @ v
| .

Answer ] [ Back ]
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parameter.
Station No.1
{control station)
Start 1/0 No.80H

i
C

Station No.2
{normal station)
Start I/O No.80OH

Iw

Network parameter settings are required for the following CC-Link IE Controller Network modules.
Please refer to the system configuration shown below and select the correct setting value for each

Station No.3
{mormal station)
Start 1/0 No.00H

Metwork No.l

i
.

_ Station No.1 (control station) Station No.2 (normal station) Station No .3 (normal station)

—Select—

—-Select— —Select-

Network type
Start VO No. | 91
Network number

Total Stations

Group number 4]

Station number 1

Answer | [ Back J
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The following section explains LED indicators on the network module.
For the stations No.1 and No 2, please select the LED indicator display that shows normal
communication.

Station No.1 (control station) : Q1 v

Station No.2 (normal station) : Q2 M

QJ71GP21-SX QJ71GP21-SX J71GP21-SX

|.
['-.‘ | ‘ l.ﬂ!.il_lr!-, :Itl- i ’?] ‘ | m:lII I':., E;r||rt:j|-, ‘ ‘ | ||r I = "._. :
<] 50 RO B HD '.;:.' f f'
d ERRA L] AH
11

QJ71GP21-SX EUHGPJ f:-: r:; r?1(":i'”1 =‘:>c

| Answer ] | Back J
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The following description is about the sequence program creation method that is unique to the network

operation.

The diagram shown below is part of the sequence programs for the CC-Link IE Controller Network.
Please select the correct terms to complete the description about interlocks.

SEIEEI

CPU man:hme
error error

{_’ Y70 READY
network
arrar ( EO

The sequence program uses different combinations of the status signals of programmable

controller CPU module, machine, | v . etc. for interlocking operation.

Some of the examples include a programmable controller CPU status signal saved in a special

relay ( | v ) and a network status signal saved in a link special relay ( —Select-- v )

used in the CC-Link |E Controller Metwork.

Answer ] [ Back ]
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The following sentences explain about error codes.
Please select the correct term to complete each sentence.

When an error is detected at a CC-Link IE Controller Network module, the error contents are saved

as | -Select-- ¥ in the relevant link special register.

The error code can be checked by specifying the link special register number in the "Module's

Detailed Information” window which is opened from —Select-—- ¥  window, or in the

—Select-- v | window of GX Works2.

Answer | | Back |
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You have completed the Final Test. You results area as follows.
To end the Final Test, proceed to the next page.

Cormrect answers : 0

Total questions - 12

Percentage : 0%

‘ Proceed ‘ ‘ Review | ‘ Retny

You failed the test.
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You have completed the PLC CC-Link |E Controller Network 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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