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This course explains the CC-Link IE 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 Works2.
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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MIGLOEIGLY Course Structure

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

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.

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

Back to the previous page

Move to the desired page

Exit the leaming

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.




k& PLC_CC-Link_IE_Controller_Network_ENG ==

>
NUGLIGLE Cautions for Use ) 000

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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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 |E

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

1.4 CC-Link IE Types

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

1.7 Link Device Assignment Procedure

1.8 Data Communication Format

1.9 Data Communication by Cyclic Transmission
1.10 Summary
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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 i

T."ijub is to Guntror —_— The neighboring
this machine. Other machine is not my

machines do not

CONCErn me.

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 i
information with the
neighboring machine
that is connected to
the network.

Machine A Machine B

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 count

Machine A production ‘ O O
Machine B production ‘ o O
Machine C production n O O

Ready.
Waiting for

Ready.
Waiting for

Ready.

the start
instruction.

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 network 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 IE, and sharing its functionality and capabilities.

Type Main network Summary
Computer Information Ethermet 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 Machine-to- Controller Network | communication is suitable for transmitting data directly related to machine
level machine control operations.
CC-Link IE Field Hi%g—speed. Iarge-capaci%ﬂeld network for handling a mixture of machine control
MNetwork data and management dafa.
. /O control
Device level Safety control cC-Link Provides real-time communications between machine controllers and drives. Control
Motion control and information communications can be handled simultanecusly.

Large Low

R I

Computer level

. Communication
T —

Data Real-time

Controller level capacity performance

¥ Distributed controller control

s * --------------------- " CCLink IE Gieis

Device lavel mﬂﬂ:[ : T Fisoer

I T /O control Jf Safety control § Motion control §

Small High
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Control application

Controller distributed control

CC-Link IE Controller Network

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

CC-Link IE Field network

Controller distributed control, remote /O control

High reliabil
igh reliability
Communication Fiber optic cable: Twisted-pair cable: |_’AII-rDund
: high cost, requires expertise fo install, '| -~ :

redium SL?DEFIDF hoise resistance low cost. easy to install

N S ; Wire as desired

ing: tar, line, ring:

Topology higl’? reliability ensured by duplex loop flexible wiring 'I.,..f"'
Mumber of device Words: 128k points Large capacity Words: 16k points
points / networks Bits: 32k points —,—— | Bits: 32k points

Control station switchin : Sub master function:.
Reliability If a control station fails, the data link is maintained by If the master station fails, the data link is maintained

substituting a normal station for the control station.

b%( substituting the sub master station for the master
ation.

(km

gltsatténngéu -station cable | ceq Long distance 100m
T —
; - For line Gcb nnectio
Total length ggﬂlsm; x 120 (max. number of connectable stations) = 1 'FEEEE) >§ 120 {rna}r. number of connectable stations)
= m
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Information _shgringb

(cyclic transmissions

master station and loca
stations)

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

Application
MNetwork purpose Explanation

Information is shared between programmable controllers. .
CC-Link |IE Controller Network Is used to connect different equiprment [c:nntrullerst) 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.

# # # -
P - o - 5 P

S
¥ e

Wiring method
Wiring method Positive features

+ Mo bulky wiring.

Ring connection: stations are connected in a loop. . Because stations are connected to each other

a single disconnected line does not affect the
whole system.

1l
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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 Mo.1 Station No.2 START
Sequence program Sequence program

|{1 ) Tum ON the contact "X0" of station No.1 programmable controller. |

- E0 |(2) The coil "BO" of station No.1 programmable controller is turned ON. |
ED |—( ¥ Iy

|{3}| The ON signal is transmitted to the contact "B0" of station Mo.2 programmable controller. |

X0 Iy!

N w“? ”2”]'( v | | SACHV 20 w:}nu |{4}| The coil "YO" of station No.2 programmable controller is turned ON. |

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

J
|{E}| "20" is saved in the register "W100" of station Mo.2 programmable controller. |

g

|{T}| "20" is transmitted to the register "W100" of station No.1 programmable controller. |

{J
|{B}| The coil "Y0" of station No.1 programmakle confroller is turmed ON. |

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 controllers 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 Mo 2
Device Device
(2) Data

BO to P BO to

Send range {1} BFF transmissions BFE Ramptjﬂn
(256 points) (256 paints) S
B100 to (4) Data B100 to

Receive range B1FE transmissions B1FE Send range (3)
(256 points) | | : ____________ L (256 points)

(1) The station No.1 devices BO to BFF are set as the send range.

(2) The data saved in the station Mo.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
uther—pmgraammable controller's information simply by referencing their own-station's receive range device, without regard to

the netwo

*1: The programmable controllers which are connected to the network are identified by the station Mos. "Own station" denotes a
programmable controller itself, and "other station" denotes the other programmable controllers.
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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,
and ends with the "B0" ON at station No.2.

Station MNo_1 Station No_2 START
Please click CPU module Metwork module Metwork module CPU maodule
the [START]
button to n F
visualizel the B — ':15 LB [ —F—> B *q "LB" and "LW" are link
explanation, (1) devices handled
Metwork l - internally by the
. LW <‘:> L LT network modules.
w = (1) w (= W - < mm)—l

Lx Cyclic | LX X 3 A "link refresh” is the

| 1
transmission ‘1) device dgtatl o
LY LY ] Y communication whic!
occurs between the

fl CPU module's "BAN"
devices and the
Link refresh Link refresh network modula's

"LB/LW" devices.
The "B0" is turned ON by the sequence program of station No.1.

Iyl A link refresh occurs at
By link refresh (*2), the "B0" ON information is transmitted to the network module from the CPU module, and "LED" trena;:;u?;an of the CPU
is turned OM. '

=3 A "cyclic transmission”

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

il used by the CC-Link IE
By link refresh (*2), the "B0" ON information is transmitted from the network module to the CPU module, and "B0" is Controller N?W“:"rk-
turned ON. Further details are

Iy given in Section 1.8.

The "B0" ON status can be checked in the sequence program of station No 2.
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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 Station No.1 Station No.2 Station No.3
Link relay (LB) Link relay (LB} Link relay (LB} Link relay (LB)
LBD LBO LBOD LBO
Station No.1 Station No.1 Station No.2
send range send range receive range Station No.3
receive
Station No.2 Station No.2 range
send range . send range
Station No.1
Station No.3 receive rangs Station No.2 Station No.3
send range receive range send range
: | | | | | BERRHHHHRER i
Unused area 1 Unused I Unused area | Unused area |
LBTFFF |__ o ] LBTFFF [ oeid  LBTFFF |opioiioios 1 LBTFFF oo I
Link register (LW) Link register (LW) Link register (LVV) Link register (LW)
LWO Station No.1 LWO 1 station No.1 LWO | station No.2 LWO
send range send range receive range Station No.3
receive
Station No.2 Station No.2 range
send range - Station No.1 send range
receive range
Station No.3 J Station No.2 Station No.3
send range receive range send range
| ; | ! I ! I ]
| | | 1
Lwirrrr ] CPESCRER 1 | oweeerr | STURORRR 0 owarrrr | DTUCAER ) Lwarrrr | TTURIATR
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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
MNo.1
_ o ——————— 17— ——————— -
Station No.1 LBO to LB1FF LBO to LB1FF LBO to LBE1FF
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
Linkrglay m—/ - —— 1 [ r-r_-.. —__—__ (~~°-ct/™~™™—™~™"°"r’’rr_— - .. ____—— [~~~
LB400 to LB5FF LB400 to LBSFF LB400 to LB5FF | Station No.3
512 points 512 points 512 points send range
LBGOO to LBYFFF LBGO0 to LETFFF LB&00 to LBVFFF
LBYFFF coioiiooirisgg | e s s | o
T R e [ N R
Station No.1 LWO to W1FF LWO to W1FF 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 ——mmm™-frfr-r—7 —"—""—" 71"~~~ -——— =
LW400 to LWSFF LW400 to LWSFF LW400 to LWSFF Station No.3
512 points 512 points 512 points send range
LW1FFFF 1B AT thathinahitbdaBREE ottt AR
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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 Send/receive program

5 " g 5 ) 1) dical {GND program required.

. P ata in the area set in advance by network parameters (*1) are periodica ommunication ocours in
Cyclic transmission and automatically exchanged. y Y accordance with the network
parameter settings.)

Data are exchanged between programmable controllers only when (Seﬂﬁﬁmm is required.

- Az gl ; : receive operation is
Transient transmission trr?aqnusﬂrﬁ}gsdib 'I[Igg transmission/reception are performed in between of cyclic executed by a program containing

a dedicated instruction.)

*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 Mo.1 data

tic:n MNo.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.

communication Transmission | Reception Transmission | Reception |

o - i
Station No.2 data , __ . __ | ,
communication Recepfi | Transmission | Reception |Transmms|[:-n | Reception
Station Mo.3 data : - : -
communication | Reception |Transm|55|c:r| | Feception |Transmlss|0n |

Station No.1

g~

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.

ely] ely) Station No.1 Station No.2 eyl
OFF I OFF . . OFE
X0 *10 X1
Y30 Y31 CC-Link IE Controller Network
X0 BOto BFF | |LBOtoLBFF LBO0 to LBFF B0 to BFF B0
L ——(C =0 (256 points) | | (256 points) (256 points) [ | (286 paints) [~ H ———Cvao )
X10 B100 to LB100 to LB100 to B100 to Y40
— r BIFF LB1FF LB1FF B1FF —{rovewo o
_l TP “;] :l_ (256 points) (256 points) (256 points) (256 points) _l o ;l-
B100 b4l
LWO to LWO to
— =) P LWFF LWEF P — >
(256 points}| | 1256 points) (256 points) | | (256 points)
X111
" oo kao WO vas W100 to LW100 to LW100 to W100 to ,
1 o F WAFF LW1FF LW1FF W1FF — Ffrove WT}
{256 points) {256 points) (256 points) (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 |E controller network characteristics

Impartant 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 the 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 device 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

CCLink IE Gontro

bEp Ll et
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This section explains the network configuration and the network modules.

Network station configuration

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
station

Mormal
station

Station No.1 Station Mo_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 settings 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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network parameter settings.

(1) Example of a single network system

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

MNetwork No.1

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

Station No_3
{(Mormal station)

| | R —
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(2) Example of a multiple network system

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

Station Station

Mo2
r (Mormal
station)

0.
(Control
station)

e -

[

|
Station No 3

(Mormal station)

—

Sttqati%n

. 0.
Sﬁﬂ'ﬁm 9 (Normal
B9 (Control [ ] station)

| | station) |

Sraati%n Sraati%n

0. Q.
1| (Normal MNormal
[ ] station) = station)

As shown in the figure above, the CC-Link IE Controller Network can be divided into multiple networks

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.

Notes

+ 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)

«  Max. number of link points per network *1

Mumber of link point
vmber atlink points «  Max. number of link points per station *1

« Total distance: B6km (with 120 stations connected)

Connection dista
onnection gistance . Distance between stations: Max. 550m (core/clad = 50/125 (um)) *2)

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 Example of loopback communication
Station otation
No. 1 No.2
Control
station

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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QJ71GP21-SX SQU"HIGE-:]?I;;X with extemal power Boards which are installable in a personal
PRy computer or a server computer are also available.

Q80BD-JT1GP21-5X

(1) | LED indicator Indicates the module status.

Flber optic For connection of an fiber GPtIG cable which connects the OUT connector of another station to this
cable station's IM connector. The fiber optic cable connected to this station's OUT connector connects to

connector another station's IN connector.

External power For sup plym? power to the network module separately from the power supplied from the power

suppl
Eﬁjpﬁﬂ'—"’ terminal | A7FE h{’varnal power supply ([ PS, battery, etc.) prevents the module from being disconnected from the
I'IE![WUI’k even if the power from the power supply module is shut off.
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Fiber optic cable specifications

Name 1000BASE-SX (MMF) compatible fiber optic cable
Standard IECB0793-2-10 Types Ala.1 (50/125pm multimode)
Connector 2-fiber LC connector

Distance *

between stations 550m *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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applied to the receiving-side program.

appropriate system.

relay (B0O) is sent to station No.2 CPU module.

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

The "transmission delay time" refers to the time it takes for a change in the sending-side program to be

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

The following example shows the operation flow in which the data in station No.1 CPU module's link

Station No_1 Station No.2 -
CPU module Metwork module MNetwork module CPU module START
Station No.1 Device Device Station No.2
program P program
, /RN
- (. ¥4 Lt f
X10 (| B |5—| LB ol ¥ Sl B N so
Ao - A G
| A A
I\ I\

Eequenoescanl [ Link refresh I Link scan l Link refresh I

Sequence scan

The "B0" is turned on by the sequence program of station Mo.1.

I

By link refresh, BO information is saved in the device (LB) of network module.

I

By the link scan, BO information is transmitted to the device (LB) of network module on the receiving side.

i

By link refresh, BO information is saved in the device (B) of the CPU module.

I

The "BO" ON status is checked in the 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) : : ; ; [
lﬁending—side link refresh time  : 5 :
v v hd v v
Link scan BO
Link scan fi : g
: n s:c;an me Receiving-side link refresh time :
o v v v v
Receiving side —
(Station B) ‘L
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

L1}

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

Other variables are represented by the following formulas:
al,aR =KM1 + KM2 x { (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 settings

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 parameter settings required to use the CC-Link |[E 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 Setting purpose and function

Network Type Set the network type and station type for each network module. Egmggkisn-.ru Slié?d for each

Start 1/0 No.

?&gg@?ﬁﬁs 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

Setting is required for the control
station ('not required for normal

: Set the cyclic transmission ranges for the link devices LB, LW, LX, LY in
Network Range Assignment | et p= - g : Station (1

will be exchanged among the stations in the same network.

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 setting window ) 005

GX Works2 can be used to set the network module parameter settings.

GX Works2 Network Parameter setting tab

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

: Ravigation # X 7 g[PRGIwite MAIN L Step [T Network Parameter - MELS.. < |

_— . —

To open the Network Parameter setting tab,

wark corfiguration setting in CC IE Feld configur ation window

double-click the "Ethemet / CC |E f MELSECNET" Module 1 Module 2
Type eronContr o -
l | o - E O on )
= (BR Netvoork Parameter Start 1O No. oo Corresponds to the network
Ethernet | CC IE | MELSECKET Network No. : modules in the system. When
- nmgc:;:ﬁmd Total Stations z multiple modules are used, start
Teehoent F Mocdde Group No. setting from Module 1.
L} Global Device Comment “Aation o, :
d “‘ Program Setting /\\ Mode Cniline - i
= %9 poiy 7‘ - It work Rangs Assignment
= {2 Program D— Mistwork, Operabion Settings
s maln | The network parameters are displayed. Rafrash Paramastars
L Local Devicel  Enter settings to the setting area on the Inkarmupt Settings D On a separate window, enter
+ (G Device Memcry | right peciy Station No. Dy Farameter - values by drop-down menu, keying
Dovice Inkiel Ve 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

. Mo Sabtin g ) Gattin
window. Wacassary Settingl No Satting [ Alieady Sek ) Sot # it |s neaded] Mo Satting | Already 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 types and network settings

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

types.
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.

Click here to open the Refresh Parameters window.

| £ Module 2
Network Type CC IE Control{Control Station) - z /
Start 1jO No. 0080 Specifies the network Mo. where the
Metwork No. 1 ---|=.':"I station is connected to.
Total Stations 3 .
In this course, specify the total
Group No. 0 \‘ number of network-connacted control
Station No. 1 \\ stations + normal stations.
Mode Online - \
Click here to open the Network Range MNetwork Range Assignment — ~
Assignment setting window. The setting L 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.
\\\Interrupt Settings
Hr ameter -

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

Metwork Parameters sefting window
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> Network types and network settings

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

) oo

Use the drop-down menu to select the network and station The same as for the control

types. station.
In this course, "CC |E Control (Control Station)" is selected.
The default setting is "None". Always set this field. "//

| /;/ Module 2

Mebwork Tvpe CCIE CDHW - IN% -

Sr:::uzi :: DDBTI _z 'El'tf;?'i ;?-me as for the control
Total Stations |
Group Mo, 0 K___\_
Station No. 2 —
Maode Online - E} t;s:-me as for the control -
H The same as for the control L.:-_

Refresh Parameters
Interrupt Settings
Specify Station No. by Parameter -

| station.

Metwork Parameters setting window
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> Common parameter setting
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Range Assignment" button.

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

Setup common pararneters.

System Switching
Assignment Method Monitoring Time
Data Link

Displays the Station numbers that
correspond to the "Total Stations"
specified at the Network Parameter.

2000 s

2000 e

—

PEF'EIITE'ZEW

Switch Screens  JLBJLW Setting(l) «

Use the drop-down menu to select a device.
The default setting is "LB/LW settings (1)". If required, select
"LXLY Setting”.

tting(1)

Specify the transmission ranges for each station's link register (LVW).

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

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

m\// LB Lw

Points | Start End | Poinks | Start
1 256 0ooo OOFF £56 | 00000 | DOOFF ,J numbers overlap.
2 256 0100 01FF 256 00100 | OO01FF
3 256 0zo0 02FF 226 | 00200 | OO2FF

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

. . Equal i Tdentical Point
Specify Reserved Station Assignment IIIIII Assignment |
Supplementary
Setting Clear Check

Help-MNebwork
| 296 Paints Eetting

Shared Group
Setking

End | Cancel

Metwork Parameter Assignment window




k&l PLC CC-Link IE_Controller Metwork ENG

= |

> Network refresh parameters setting

Network 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
f* StartfEnd
Link Side PLC Side
Dev. Name | Points Start End Dev, Mame | Paints Start End
Transfer SB SB 512 Qoon OIFF| 4= |SB w 512 0000 D1FF
Transfer SW SW 512 0000 01FF| 4 [SW - 512 0000 01FF
Transfer 1 LE v 8192 0000 IFFF| 4% |B - 8192 0000 1FFF
Transfer 2 L' - B192 0ooon DIFFF| 4= |W b §192| 000000| OO1FFF
Transfer 3 - [ o3 -
Transfer 4 v - -
Transfer 5 - - -
Transfer 6 - - v
Transfer 7 v L o2 -
Transfer & - - v I
Default Check ‘ End ‘ Cancel |
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.

0
Forward
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Station
Mol

Station
MNo.2

> Network refresh parameters setting

) oo

Default setting

CPU module

BO to
BFF

B100 to
B1FF

B200 to
B1FFF

MNetwork module

LED to
LEBFF

LE100 to
LE1FF

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

BO to
BFF

B100 to
B1FF

LED to
LEFF

LE100 to
LE1FF

512 points of LB are refreshed.
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« Network configuration
« Network specifications
+ Network parameters

Important points

CC-Link IE Controller Network
station configuration

CC-Link IE Controller Network
transmission delay time

Metwork parameter settings

In this chapter, you have learned:

A single network consists of one control station and multiple normal stations. The control station and
normal station settings are set in the network parameters.

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

Network type, start IO No., and network No. settings are required for all the network modules in the

network. [n addition to those settilgs, the control station requires a "Station Number" setting, "Metwork
Parameter", and "Network Parameter Assignment” (LB/LW) settings.
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Chﬂpter %] Starting Up the CC-Link IE Controller Network ) 000

Chapter 3 explains the procedures from the CC-Link IE 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 Setting the Network Parameters

3.3 Checking the Network Operation

3.4 Checking the Operation by Sequence Program
3.5 Summary

CC-Link IE @ontrol
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Machine A

> Configuring a Network System

In this section, you will learn the configuration procedure of a simple two-station network system.

Configuring a network system

D

h-‘

N

=
-

O

Station Mo.1
{control station)

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

Machine B
By r"""l]
Bl e Station Mo.2
(normal staticn)

CC-Link IE Controller Network
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> Configuring a network system

The specification of the example system is shown below.

MNetwork topology

Optical loop system

Network module

QITIGP21-8X

Total number of stations

2 stations (Station Mo.1: control station; Station No.2: normal station)

Network Mo. 1
Group MNo. 0
Link device Link relay (B/LB): 256 points/station; 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 ‘ B 64 32 points
points  points XY80 to
X00to Y40to 9F

X3F XTF
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> Fiber optic cable connection
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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

Station No.2

QJ71GP21-SX

Fiber optic cable




PLC_CC-Link_IE_ Controller_MNetwork ENG

> Connecting the fiber optic cable ) 000

MNetwork module

Module-side connector

Cable-side connector

Connector hook
Cable connection precautions

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

« When connecting 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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> Setting the Network Parameters

This section explains the network parameters setting procedures.

Setting the control station parameters

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

Link relay Link register
LBO to LWO to
Station LBFF Station LWFF
Mo.1 (256 points) Mo.1 (256 points)
LE100 to LWA100 to
Station LE1FF Station LW1FF
No.2 (256 points) No.2 (256 points)
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Setting the control station parameters D) ooc
The control station's network parameters are set in the following procedure.
—
":mmllamn pX ﬁ[mc}mmm1iep"ﬂmmm-ms_ ﬂ.l’ietvui?amebd
¢ (1) Enter the network settings for Module 1 {control station). pC IE Field configuration wi
—!; \ Module | | | Module 1
5 i TCIEC Control St ) =
Network Type CC IE Control {Control Station) \\ ontrol{ Control Station) u:au! (4) After Network Range —
= Start /0 No. 0080 — : Assignment and Refresh :
Network No. 1 - Parameters are set, the font =
. Total Stations 2 of color changes. 0
1 \ / 1
i 9 Group No. 0 == - o o -
= 4 Station No. 1 Network Range Assignment Netwerk Range Assignment
= Metworl, Oiperabon Settings ‘ Mebwork Operation Settings
N R yd Refresh Parameters Refresh Parameters
ﬁfj:: al Desvace Comement / [rcearupt Sechngs Intermupt Settings
o e / Soecly Station No. by Parameter . Specky Station No. by Parameter -
Metwork Parameter setting window
Assignment Mathod
" Points|Start
& startfEnd (3) Use the default refresh parameter
Bl (2) Assign the network ranges. / settings as shown below.
Station No.1 LB/LW -t —
Start address: 0; End address: FF oarva— Pﬂ_::*m S - \/;v T m_:'c Std-!M - —
Station No.2 LB/LW Pa Transfer 5B B 12| o]  owF| @ |8 - S12|  ooo0|  OIFF
Start address: 100; End address: 1FF J Transfer SW S 512 0000 0IFF| 4 [Sw - 512 0000 OIFF
3 Transfar | LA - H192 0000 IFFF] % & - 8192 0000 |FFF
Transfer 2 LW - 8192 00000 OIFFF] & |W - giez| oooooo|  OOIFFF
LEALW |—<
Station Mo. LB = ﬁI\\..,/I{ LW Triﬂr 3 - - -
Ports Points | Stat | End Transter 4 ad - d
1 256 | 0000 | OOFF ‘ 256 | ooooo | ooorr :::::: = = b
2 256 | oo | owrr | 256 | oowoo | ooiFF o = - -
Metwork Range Assignment setting tab Transfer 8 ad L. hd -
Refresh Parameter setting tab
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> Setting the normal station parameters

The normal station's network parameters are set in the following procedure.

) oo

Module 1

CiC IE Control{Mormal Stabion)

(3) After Refresh

Parameters are set,

ol the font color changes.

3 Local Device Comment
+ & Device Memory

A\ £
W

- Navigation 8 x < [FRG]Write MAIN | Step [ Network Parameter - MELS... |
_ = sat network configuration setting s CC 12 Pk corfiguraton window
da b 2 A - Mogue |
(1) Enter the network setting for station No.2 (normal station): (CC IE Controk{Normal Station) w [lone
. e 0080
Network type CC |E Control (normal station) e |
Start I/O No. 00s0 ~
MNetwork No. 1 [
Group No. 0 z
Station No. 2 ke hd
T TTOgram
= MAIN Fefresh Paramaters

Rafrash Parameters

Inkerrupt Sektings

Speciky Station No, by Parameter

Spacify Station Mo. by Parameter

o Dewvice Iniial Value
Metwork parameter setting tab
Azsagnment Methad
™ PoinksfStart
= StartfEnd
(2) The refresh parameter's default
setting shown below is used as it is. o —
Dev. Name | PETS T SOST i) % — P Start End —
Transfer 5B i) 512 0000 oiFF] = - 512 0000 OIFF
Transfer Sw Slal ool 0 S T mﬁr.l
Transfer 1 LB - 8192 0000 il = B - 8192 0000 1FFF
Transfer 2 Ly - s192] 00000 DIFFF] # W - s192] ooooool omerr|
Transfer 3 - " -
Transfer 4 - - =
Transfer 5 - - -
Transfer 6 ~ - -
Tl'ﬂﬂ-' 7 - “- -
Transfer 8 - - - | -

Metwork refresh parameter setting tab
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> Checking the Network Operation

After the specified network parameters have been written to the CPU module, the network operation
should be checked.

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.

Carmnection Tharnel Lst
[ Sensl Port PLC Mocule CormectioniUSE) Spshom Image. .
B ’ " Read = Write Vel ol
m PLL “msdiile ._ Exmouteon Target Dstal i v 3
e |
£ £ Data Pusmeisr-Pogram | Select 41 | Cancel & Selsctona|
[ Modie Name/Dials Nams " Tme | Tepsl  Dstal  Las Change Tapel Mamory  Sime
ST | ./ Jf J 7 | |
BT e T T — Puogambencye.
e ProsgmmiFrogras Fie| = EEE |
Pt L 200 3A0RAT 11- 3530 2152 Byies
- N Pwumeter "
! L Mtvial Premote Patswssa'S wich S eting L 200 2A08AT 11:3%30 454 Btz
- ) Glabal Dhevice: Comment
l} CONAMENT Distsll 200 340817 11-33:30
| - 3 Dewce Memay (] Detal
ﬂlﬂu‘l 2N3ADEA T 11353
€ »
Mecessay Sefng Ho o og/ Sbsady e | St il F m nssded] Follasdy Sel |
whi Fiee Volme Lk s
Ve ) 1 24,188 4 57 B e fiefesh
A I Exeoute I Close

Online Data Operation window

(2) After completing the parameter registration, reset the CPU module to apply the changes.
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> Checking the network module's LED indicators

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
communication.

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 Mo 2

QJ71GP2

LED indicators

RUN Shows the operation status. ON during normal communication.
MODE Shows online, test, or offline. ON during online.

PRM %E%wgetr?c?t Eséa;icrn]nﬂ ;rylr_lpﬁ. S(t)*al;ll éi:nutes a control station, and
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.
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> Checking the Operation by Sequence Program

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

Seq uence program

Station No.1 sequence program

The sequence programs for the stations are shown below.

0
— |

b ]

— |

E100

— |

4o

r

ml

Station No.2 sequence program

| MOVF wido Do :I—

{wn )—

B0
— |

141

r

— |

[ move wo o10

1
— |

Al

(o)

— |

.
{ move 010 mm}—

When the "X0" input signal is ON, "B0" is turned ON.
When the "X10" signal is turned ON (rising edge), "20" is added to the
value saved at "W0".

When "B100" is ON, the ™40" output signal is turned OM.

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".

) oo




k& PLC_CC-Link_IE_Controller_Network_ENG

— L=l

> Sequence program writing procedure

) oo

procedure using the example given below.

"Execute" button to begin writing to the CPU module.

Each station's sequence program must be written to the corresponding CPU module. Please check the

(1) At the "Online Data Operation" window, select the "Program(Program File)", then click the

Connection Channed List

MAIN 201340817 11:3% 31
L4 »

| Serial Port PLC Module Connection{USE) System Image. .
= Write ™ Weiify " Delete
| E:oscution Target Dakal | Yes )
[P aramster+Program I Salect All | I:anl:elﬁ.lﬁaluclium|
Module Mame/Data Mame Tithe Target | Detail Last Change Target Mamary Size
e I
= ! PLC Dala _ Frogeam Memo/De. .
- %o, Programi{Program File) w
U MAIN Ll 2013/08A47 11:3%.30 Z152 Bytes
— - B Parameter -
B PLCNebwork Rlemate Password/Switch Setling l 2012/0817 11:3%30 464 Byles
- T Global Device Comment L]
4} COMMENT ] Dietail | 200 30817 11:3% 30
- B Device Memary L] Jetai
]

Mecessay Setingl Mo Setting /) Already Sat | Set it it iz needed| / bkeady Set |
Witing Size Fresa Volume Use Volume
21628 ytes ) | 241,188 4.5728yes Refresh |
Related Functions << | [Coreae ] ciose

Online Data Operation window

(3) Set the CPU modules status to "RUN", and execute the program.

(2) When writing is completed, reset each station's CPU module to apply the changes.
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> Checking communications by sequence program

) oo

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
X0
{
| (50 )
X10
r
— | [ +PK20wo ]-
B100
{
=l (¥
Y40
r
— | {_MOVP W100 DO ]—

BO

Station No.2 sequence program

|

Y41

{Y41)-

— |
x1

— |

{MDVF‘ WO D1E|]—

{:Bmﬂ)—

X1

— |

[MD‘-.-’F-‘ 010 W1CIEI]-

(1) Each time the station No.1 "X10" switch is turned ON, 20 is added to "WOQ".
At 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".

sequence programs.

Please proceed to the next page, and check the data communication status by running the example
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Sequence program operation simulation

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

Click the station Mo_1 "X0" and "X10" switches and the station No_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 Reset button returns the set values to the default.
(CReset )

N el

0 o

JEE SO EE

el N

0 0

o)FF |ClFF

x0 X10 'E K1 X1
Y40

CC-Link IE Controller Metwork
o1o G

oo I

X0 ‘ " B0
H1 (=¥ H1 G-

X10 Ya1
—| | ["p K20 wn:l— —| | [ove wo |:|1u:|—
| L | L
0 0 o
B100 X1
| CrooH | G
_| | \"M':l I k.EH:"J
¥ao x11

| Coovemwonor 1 Hi o oo}
_| | I_MG".F"\"HGI:I Da I I_MG".F' D0 W0o

o o o o
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In this chapter, you have learned:

Important points

« Network module setting procedures

Fiber optic cable connection procedure

« Setting network parameters from GX Works2

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

Metwork parameters setting

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

Metwork system operation
check

The operation of CC-Link IE Controller Metwork modules can be verified by checking the LED indicators of the
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
4.2
4.3
4.4
4.5
4.6

Example System Configuration and Specifications
Example System's Sequence Program

Example System's Operation Check

Check Procedure When Network Fails to Operate
Using GX Works2 to Monitor Other Station Programs
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.

Example system's machine control details

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

Production count

« Displays each machine's

(control station)

Machine A O Q@ production count

preduction + Indicates the running/stop

wechne®  RPIEN s

production © O + Indicates an error
Machine A Machine B

(normal station)

(=]
==

4

CC-Link |IE Controller Metwaork

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

Operation start and stop
Operation status sent to Machine A
Own-station actual production count

Actual production count sent to Machine A
B)
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Machine A

ERRES

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

X0 X1 X2 X3 X4
Input signals
Station No.1
programmable controller

X5 ¥T0 Y71 Y72 Y73 K4Y40
Qutput signals ~ K4Y50

BO
B1

B2

Machine B READY
Machine B running

WO

Machine B actual production count

X0 X1 X2 X3 Y70 Y™M
Input signals Output signals

Machine B READY instruction
Machine B operation start instruction

Total target production count reached

B100
B101

Machine B target production count instruction

W00 Station No.2 programmable controller

Machine A /O signals

X0 | READY ON

Y70 Machine A READY

X1 Machine A error

Y71 Machine B READY

X2 Machine A operation
start

Machine A operation
S started (running)

X3 | Machine A READY

Y73 Machine B running

Machine B operation
X4 start

Machine A production
K440 count

X5 Machine A production
count

Machine B production
K4Y50 count

Machine B 11O signals

X0 Machine B error

X1 Machine B READY

Machine B independent
X2 operation start P

X3 Machine B production count

Y70 Machine B READY

Y71 Machine B operation start
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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).

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 start 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, etc.

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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(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, ete. 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

Sending-side sequence program Receiving-side sequence program
XD ED _
|—|: [ seren | I [ move kaxao 10
2 B0 : { B
|—| I [ RST ED ]—

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

(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 |IE 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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Xl

SB20

K120

s 3 r
— — | { serw R
B100
L Fa
f Uy
I
L MOV K120 WO ]_
4
=y (o )
[ RST B2 ]—
MO
=l ()
5
— | [INDF o0 ]—
[
| BCD D0 kavan ]—
[+ D0 Wioo D10 ]—

[—

(o)

[ BCD WIDD K4YSD ]—

[END]—

Devices used for communications are shown in orange.
X0 SM

W7l
—nj

When "X0" is turned ON, "Machine A READY (¥70)" is also turned OM (self hold).

When "B0" is turmed ON, the "EEADY" instruction is sent to Machine B.

Machine A operation starts when "READY (X3)" and "Operation start (X2)" are turned ON.
When "B100" is turned OMN, "Machine B READY (Y71)" is also turned ON.

The Machine B target production count is sent to "W0".

When "¥4" is turned ON, "B1" is also turned ON, and "Operation start” instruction is sent
to Machine B.

At an operation start, the previous "Total target production count reached (B2)" is reset.
While "MO0" is OM, the Machine A's "Operation started (Y72)" is turned ON, and a
machine ocperation starts.

At an "X5" OFF to ON, Machine A production count is saved in "D0".

During Machine A operation, the Machine A production count "D0" is displayed at the
production count panel.

The sum of the "Machine A production count (D0)" and the "Machine B production count
(W100)" is calculated to obtain the total production count.

When a total target production count is reached, the production count "D0" is cleared.
"Total target production count reached” is saved in "B2" so that Machine B will be notified.

When the total target production count is reached, "M 1" is turned ON.

At "M1" ON or "YT0" OFF, the Machine A running status is cleared, and its operation is
stopped.

While "B101" is ON, "Machine B running (Y73)" is output.

During "Machine B running”, the "Machine B production count (W100)" is displayed at the
production count panel.
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The external signal details are shown below.

X0 READY ON Y70 Machine A READY

X1 Machine A error Y71 Machine B READY

X2 Machine A operation start Y72 Machine A operation started (running)
X3 Machine A READY Y73 Machine B running

X4 Machine B operation start Y40 to Y4F Machine A production count

x5 Machine A production count Y50 to Y5F Machine B production count

B100 Machine B READY

B101 Machine B running

SM1(*1) Machine A programmable SM400 (*3) Always ON signal

SB20 (*2) gﬂtgfuhsjne A network module

*1: SM1 is a special relay which is turned ON when a programmable controller error is detected.
*2: 5B20 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.




k& PLC_CC-Link_IE_Controller_Network_ENG

— L=l

BO

M

>m Machine B (station No.2) sequence program
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X

— A=
Y10

'
,‘WD

—| —(m[m)—
B1 X
i | [ serw H
w2
—
]
} { Y71 )—
Y [ wer o H
[ MOV DO WI00 ]_
—[ >z D0 WD { RST DO }—
“;? {: M1 )—
M1
I [ RST MO ]—
Y70
—H—
o2 , K3
! L 1]
; { RST W00 ]—

[ |

END

s k2
“m

r'a
H1LI1)—
L

).

)_.

H

Devices used for communications are shown in orange.

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 "MO" 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 cuuntﬁDL‘l&" is cleared when the "Machine B target production count” is
reached, or when the Machine 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.

]’he "Mlachine B running (B101)" is tumed ON, and Machine A is notified that Machine B
is running.
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The external signal details are shown below.

X0 Machine B error

x1 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)
S Machine B programmable controller error

SB20 Machine B network module status

Y70 Machine B READY

Y71 Machine B operation start
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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 online, test, or offline. ON during online.

PRM

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

Production count i kA o b A v s o
Machine A
roducion G C C
na
producton IMEEEEN © ©

READY OM

X0

Machine A
operation start

X2

Machine B
operation start

X4

Machine A
(control station)

Machine B
{normal station)

( Initial status :) CC-Link IE Controller Network
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Production count

Ready Machine A

OFF

*0

Start operation
of Machine A

K2

Start operation
of Machine B

Machine A production ‘ O °
Machine B production ‘ O o

Please run the simulation to visualize the example system's operation.

( Start operation 1 /"Start operation Stop
of Machine A of Machine B monitoring

Machine B
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Network check procedure

Check in the following order.

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

4

Check the network module's LED indicators.

\ 4

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.

Flease 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

Maormal operation

RUN
Lamp OFF

Hardware error or watchdog timer error

Greaen lamp ON

Online mode

MODE Green lamp blinking

Test mode

Lamp OFF

Offline mode

Green lamp ON
FPRM

Funning 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 erm?
+ Station-to-station frame errors exceed the specified level.
+ Control station duplication, or station No. duplication
Red lamp ON + Cable disconnection, or incorrect OUT/IN connection
ERRE. + Corrupted network parameters, or a control station and normal
station setting mismatch (reserved station, total number of
stations, network No._, etc.).
Lamp OFF Mormal status
Green lamp ON Data transmission in progress
sD
Lamp OFF Mo data transmission
Greaen lamp ON Data transmission in progress
RD

Lamp OFF

Mo data transmission

I:I : Indicates abnormal status.
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shown below.

test can be performed
from here.

A network communication

Modue1 Mebtsork Mo 1
Network Type 0OF |E Condrol

Seimct Skaton 7

Churgsh St Slafn

This section explains the diagnostics procedure for an abnormal network operation.
The GX Works2's network diagnostics function can be used to check the communication status.

The figure below shows available functions of the network diagnostics.
At the GX Works2 menu, select "diagnostics” -= "CC |E Control diagnostics” to open the window

Total No. of Stahons: 1 10 Master Stabon[Block1: 0Block2: 0]

Tornecrad Sremon

__Sutblwis: | __ Supeie |

-

A Copnl G

/\

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

| | Cuwrrent Lirk Scan Tme. 0ms

m

Network error

Tew Confrmaon
Commreaen Ted

B Corieure dtor Tad

s confTs Fer ube o e Conreched
1hahon o e desaior tlahon

o chech e commumc ghor e iy
orien whather P commumcsbon hom Fe
eorrmcm] | b fan rea b Lk dalor

monitored from here.

possible from here.

module status can be

Remote operation is also

Gt ted Siahon'y Neteork [ qupment Seahe

datweork Type CC IE Conrol

soup Mo [ H Addmass - - - -
\ade Cnira

A selected station's (network

Lk Sla g o fart or wop nking theors

monitor results and i ;
I b b, Lot Cabis Disconnacied on 1N Side module) status is monitored here.
error logs can be L Lagging f e N
acquired from here. I/ s i kg ‘
[ e e e
Tt blorson | e check PLE st i sebect thation
i (g | ear charge PLE slahus n isinct faton, E
A selected station's CPU I—/

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

the bottom line.

, Error and Solution

Latest Error Code Update Error History
|E01A Contents: | CPU module stop error

Error Clear Mo. Error Code

) 1 EO1A

Display Format
(¢ HEX Solution: | * 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

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 "SWE4" link special register.
This error code indicates that own station's transmission path is disconnected.

Device
{* Device Name |35W64 v | T/C Set Value Reference Program
" Buffer Memory | ~
Display format

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

Device FIEIDICIB|/AI9/8|/7]|6/5|4(3[2]1|0 "l
SWed DUUDUUDUUD“UUUU 0022
SWES 0O0O0DO0DO0O00D0DO0DO0DO0DO0DO0O0ORWO0 I]I]I]E..J
SWE6 Oo00OO0ODO0ODO0ODO0OD0DO0D00O0O0O0O00D 0000
SWe7 O0oo0O0OO0OO0OO0ODO0OODO0ODO0OO0ODOO0DOOD 0000

Device/Buffer Memory Batch Monitor -1 (Monitoring) window
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>m Checking error codes used for loop tests

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 to the specific seltings, please

refer to the corresponding manual of the CC-Link |IE Controller Network module for details.

Please click the >butt0n 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)

QJ71GP21-SX Sucessfully completed!
RUN B BPRM
VMODE BD LINK All the STNO. LEDs are OFF.
SDB BRD
ERR.
X100 10 1

Control station LED display {with station number duplication)

QJ71GP21-SX Failure detected!
RUNE PRM
DE  BD LINK During loop test, the ST. NO. LED
i i indicates the station where the error is
SD B BRD occurring. In this example, the station
ERR. number "2" is duplicated.

For details, please refer to the manual.

x100 10 1
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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.

LC IE Centrol Dagmestics
| Semloct Staion |1 Charge Saieet Gigion | S Mok
Modidel Neteork Mo 1 Total No.of Statons: 1 10 Master Stanon{Bleck] - 0.Bock? 0]

Neatwiark Typs CC IE Contral

Cowecwd Tomor,

-

i e O o S

Camrert Link Scan Tme:  bms

Sgbepind Sision s Wsivor. £ qupmeent Soma

Geoup Mo P apdhgss ----

Commrumaaion Test . car corder tha route o the comectes P
sision in e dertnaiion ceon Meswork Type CC E Comral Ao Unilre
P e Cheteph et o atioe: nouis i hodule E
£ Tet. | coiien wiush IP eosrmsric e b s, | | | —— |
sishon can wact gl daton
Link: Sart g it 2 24 4o e salirs
. . (Cabie Disconnecied on it Side oz I"‘ﬁ;:ﬂ“‘w
_ lwem. | i comechsd sation seo and
siret g
Sbacied Sisbon Dperstion, ‘

Rt Cipesston car chargs PLL fahn m oslsct dslen

CC IE Control diagnostics window

(1) Select the faulty station.

(2) Click the error details button ([ Medule Errer | , etc.) 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
Machine A
production

Machine B
production

Machine A

Machine B
{control station) . I (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.)

(1)PLC read menu 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
e target programmable controller.

. Click the "Monitor” icon, and monitor the program of the target programmable
(4)Monitor controller.
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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.

%
. B[ [

Iransfer Setup Connection

Modude

BLC CC IE Cort CCink
Modubs NET0H) Module

Mebwark Mo,

= Network Communication Route Detailed Setting of CC IE Control NET/10{H)

Cancel

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

-

No Specdc sign

Teme Dut(Seclf (3 Double-click here.

14

(2)Select [CC IE Cont NET/10(H)]. Station Mo, [0

MNET/10H)
Accesung Qe Station

CCIECont  CCIE Field Ethemet CCLmk, C24

Ii )Double-click on [CC IE Cont NET/M0(H}] to
Staion No. 43" open the Network Communication Route

window. Enter "2" at "Station No.".

PLL Dwect Couplad Setting

Connection Tes!

(5) A test can be performed

PLE Type | here to *I.rerif}.r the normal
| conneaction.

Datail

Sysbem |mage |

Phone Lina Connachion (C24) i
(6) Click [OK] to return to

the "Read from PLC"
window.

0k

Cancal ‘

Transfer Setup Connection1 window
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Important points

Sequence program for
control

MNetwork system operation
check

Measures to take when
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 on/off signals are used, the "SET" and "RST" instructions should be used to
ensure an appropriate on/off time_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 Dperatirllngnprmall , 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
- 9 1] .
10831 Quesiions - 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 IE Controller
Network module and a CPU module.
Please select the correct terms to complete each sentence.

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

represented by the symbol | --Select-- Y|

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 o

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

( -—-Select- | v|)andword devices (| --Select- | v ) of the network module's link devices.

Answer ] [ Back ]

IS8 Final Test 2 ) 000
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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 comect
device areas for each station.

Network parameter
send range setting

BD
Station No.1

send range
BFF

B100 Station No.2

send range
B1FF

BZ00
Station No.3

send range

B2FF

Answer ] [ Back ]

Station Mo.1
programmable
controller

Link relay

—Select—

.'- ]

—Select—

—Select—

Station No.2

programmable
controller

Link relay

-Select—

v

—-Select—

-Select—

Station No.3
programmable
controller

Link relay

-Select—

T ]

—-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 setling 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 _Select_ v
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 correct terms to complete each sentence.

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

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

for identification.

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

programmable controllers are set as | —Select-- v o

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.

The send range of the link registers (LW) at each station.
The start No. and last No. of LW are set for each station.

The control target devices are displayed in a drop down list.

The start No. and last No. of LB are set for each station.

Assignment Method Monitoring Time

R Parameter setting window for the control station.
Q2| v/
The settings should not overlap between stations.
Q3| v When using LX/LY, select it here.
o - The send range of the link relays (LB) at each station.
| | The settings should not overlap between stations.
Setup common parameters,

Data Link |—
" Points|Start maitur'l'ing 2000 e Parameter Name |
¢ Start |_ ﬁ
JEnd ;:o::lhf:w Switch Screens  |LBJLW Setting(1) ~ | 4
LB/LW Setting(1)
Station No. LB LW
Poinks | Start End | Points | Start End | Points | Start End | Points
1 256 | oooo | ooFF 256 | ooooo | oooFF
256 | 0100 | o0IFF 256 | 00100 | OOIFF

0

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
(1 ¥ | ). 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 appropniate 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)

e
X &3

T8
u.lTl u

AR @ .
IS @ v
AR @

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

Station MNo.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 MNo.3
{normal station)
Start I/0 No.00H

I.,u
—

MNetwork No.1

l.,u
R

—-Select-

—-Select-

_ Station No.1 (control station) Station No_2 (normal station) Station No.3 (normal station)

—Select—

Network type
Start /'O No. L |7
Network number . v

Total Stations

Group number 0

Station number 1

Answer | |
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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 v |

QJ71GP21-SX QJ71GP21-5X QJ71GP21-SX

< RLM FRM [ AL PAM RLUM PRM

1) MODE D LINK MOD 0 LINK MODE 0 LINK

H 50 RO i S 0 RO
ERR . ERR

# 100 101 ¥ 100 101 £ 10010 1

QJ71GP21-5X QJ71GP21-5X QJ71GP21-S)

!T.
I.L'1

T "AM ALIN FRM ] N Gl
MO0 J LINK MOO [ LINK T MO0 J LINK
Sl AD 0 RO | 80 D
EAR ERR L 1]
1 100 101
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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.

Detailed Information” window which is opened from |

When an error is detected at a CC-Link IE Controller Network module, the error contents are saved
as | --Select-- v in the relevant link special register.

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

—Select-—- v 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.

Comect answers : 0

Total questions - 12

Percentage - 0%

‘ Proceed ‘ ‘ Review | ‘ Retry ‘

You failed the test.
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You have completed the PLC CC-Link |IE 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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