PLC

CC-Link IE TSN

This fundamentals course explains the features of
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| Purpose of the Course )

This fundamentals course is aimed at first-time users of the CC-Link IE TSN.
In this course you will learn about features and the installation advantages of CC-Link IE TSN, and how to start up the system.

« FA Equipment for Beginners (Industrial Network)
» MELSEC iQ-R Series Basic

« Programming Basics



Tl Course Structure

The contents of this course are as follows.

Chapter 1 FA networks
Preliminary information on FA networks
Chapter 2 Introduction of CC-Link IE TSN
Mechanism and the installation advantages of CC-Link IE TSN
Chapter 3 System design
Required knowledge for system start-up
Chapter 4 System start-up of the master station and remote stations
Procedures from system start-up to operation check
Chapter 5 System start-up of the master station and local stations
Procedures from system start-up to operation check
Final Test

Passing grade: 60% or higher.



How to Use This e-Learning Tool )

Go to the next page

Back to the previous page

Move to the desired page

Exit the learning

Go to the next page.

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




Introduction | Cautions for Use )

Safety precautions

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



M| FA networks )

With the spread of the Internet and the introduction of LAN and Wi-Fi in our homes, the term "network" has become common.

LANs are installed at the factory and information such as a daily production plan and shipment status is transmitted through the
LANS.

This chapter describes FA networks different from general LANSs.

1.1 Necessity of FA networks

1.2 FA network applications

1.3 Data communication methods of FA networks
1.4 Cyclic transmission operation

1.5 Data update for cyclic transmission (remote 1/0)



_l Necessity of FA networks )

This section describes the reasons why we use FA networks.

FA network

FA networks facilitates the information exchange when the machines must be installed separately.

Information between devices should be updated as if the information is referred to the same device area.

Primarily information networks for LANs are accepted even if they may not acquire data depending on the network status when
the data is required. The features of FA networks required differ from general LANSs.



_l FA network applications )

FA networks are primarily used in the following two applications. Select the optimal configuration in accordance with the
desired features.

Network
= ,WOI: Description
application

This configuration is used to exchange information between programmable controllers.
Connecting distributed equipment (controllers) via a network improves flexibility, scalability, and ease of
Information maintenance for automation systems.

exchange
(Distributed
control for
controllers)

Simply extending 1/O cables throughout a system can be susceptible to noise, which can cause operational
errors. In addition, bundling many thick 1/O cables can be cumbersome.

Transferring 1/O status to the programmable controllers via a network remotely results in avoiding noise
influence or bulky wiring. This is remote I/O.

Remote I/O system has sequence programs in one CPU module, which helps with troubleshooting when
errors occur. This system is relatively inexpensive to build.

Remote I/O

S - W s
P

CC-Link IE TSN can be used in both of these applications.




_l Data communication methods of FA networks )

The following two data communication methods are used in FA networks.

* Cyclic transmission

» Transient transmission

The following table summarizes each method.

Transmission - : :
system Data communication overview Send/receive program

. . . . . Not required
Cyclic Updates the specified data range cyclically and automatically and behaves as if .q .
. . L .o . (Data is sent/received
transmission information in the same device is referred to between network devices. . .
according to the settings)
Transient Data is exchanged only when a communication request is issued between devices Required
. in a network. (Data is sent/received by a
transmission . o . o
This transmission is performed between cyclic transmissions. program as necessary)

The simultaneous use of cyclic transmission and transient transmission is supported in CC-Link IE TSN.

This course focuses specifically on cyclic transmission, which is the primary type of communication performed in FA networks.



_l Cyclic transmission operation )

For distributed 1/O, the following video shows how device data is changed by using the network.

When a switch turns on at the remote station (input), this state change is transferred to the master station over the network.
When the master station output turns on, this state change is transferred to a remote station (output) over the network.

Click the play button to start the video.

Output

Master station Remote station (input) Remote station (output)

Remote output

This status is transferred automatically. Programmers can create programs for the programmable controller without worrying
about communication details.



_l Data update for cyclic transmission (remote 1/0) )

This section describes cyclic transmission mechanism using the system as described in the previous page.

Devices used in Mitsubishi Electric FA networks are divided into "link device" over the network and "device" of the
programmable controller CPU.

The link devices for each station are updated by transferring data each other cyclically.

Data updating range is determined by assigned the link devices to the devices for each station.

The master station can use devices of the send/receive range in all stations. A remote station uses devices of the send/receive
range of own station.

Master station

IIII Remote station {input} Remote station (output)

Send range
CPUmodule ;nk device Link device '!‘p”t Link device 0.”"”‘“ -
device signal signal
X RX RX X Receive range
No.1 ORI F— - M
Rl
Not used Not used
Data transfer
Y RY cyclically RY Y
No.2 # No.2
t

Cyclic transmission can transfer data reliably even if the number of connected stations on the network or communication
frequency increases.

This chapter explained the fundamentals of FA networks.
Chapter 2 describes CC-Link IE TSN which is one of Mitsubishi Electric FA networks.



Ol )

The contents of this chapter are:

» The features of FA networks
 FA network application
» Data communication methods of FA networks

« Cyclic transmission operation

Important points to consider:

« Since information is updated instantly, devices of the station which is located away from users can be
controlled remotely.

FA networks

» PLC to PLC network can exchange the same information between controllers such as a
FA network application programmable controller CPU.

* 1/0 can be arranged away from the controllers with minimum wiring. (Remote 1/O)

« Cyclic transmission always updates data according to the settings.
Transmission system « Transient transmission updates data each time according to the programs.

e CC-Link IE TSN can use both the transmissions.

Link device « Data is updated on the network cyclically and the devices are used assigned to areas for each station.




M| Introduction of CC-Link IE TSN )

CC-Link is an acronym for Control & Communication Link and aimed to merge between control and communications.
CC-Link networks are designed as open networks used in FA environments.

“IE" in CC-Link IE TSN is an acronym for Industrial Ethernet.

"TSN" is an acronym for Time Sensitive Networking. It is the standard that extends standard Ethernet to enable its real-time
communications

The types of CC-Link IE networks include the CC-Link IE TSN, CC-Link IE Controller Network and CC-Link IE Field Network.

2.1 Request for high-speed network connecting the entire factory
2.2 Integrated networks using CC-Link IE TSN

2.3 Reasons why networks can be integrated

2.4 Installation advantage of CC-Link IE TSN

2.5 Positioning of CC-Link IE TSN



_l Request for high-speed network connecting the entire factory )

With the recent shift to Industrial Internet of Things (lloT), the number of devices connected to networks and the amount of
information on networks are increasing at production sites. Therefore, the network to be used is required high-speed and high-
capacity to exchange a large amount of information instantly.

Click the play button to start the video.

‘ o
mm

Control system and information system




_l Integrated networks using CC-Link IE TSN )

In the existing FA network, the control system, information system, and drive system, must be configured separately. Therefore,
when devices are included in the multiple systems, the systems must be configured for each corresponding system and wired
multiple kinds of cables. To expand the systems, extension wiring is required from a distance if there is no network near the
device. Wiring will take time and will be complicated because cables for three systems should be wired. When data is
sent/received between different networks, users must write the programs or set the parameters to transfer the data between
network modules.

CC-Link IE TSN integrates those network system as single network so that only one wiring is required. Since only one network
module to be used is required, no program and parameter is required to transfer data between the network modules.

Click the play button to start the video.




_l Reasons why networks can be integrated )

Division of communication band

This section describes the reasons why networks can be integrated.
Existing FA networks cannot maintain punctuality of control communications if information communications are mixed.

Therefore, the networks have been divided physically.
On the other hand, CC-Link IE TSN can maintain punctuality of control communications by dividing communication bands
between control and information communications.

Video explains the division of the communication band using a car traffic example.

Click the play button to start the video.

v X eooecross

Edge Computing Products

L G G




_l Installation advantage of CC-Link IE TSN )

High-speed control by sending/receiving data simultaneously

Since the devices on CC-Link IE TSN can send/receive data simultaneously, communication cycle can be shorter and control can
be more high-speed than existing FA networks.
This is an advantage for motion control which requires high-speed processing.

Click the play button to start the video.

VvV &~ | ~S
'S

Information
system

v




_l Installation advantage of CC-Link IE TSN )

Specifying error causes by accurate time synchronization

Connected devices on CC-Link IE TSN are synchronized time at high-accuracy with +1ps. They have time stamps in increments
of Tms.

Using the time stamp allows users to check the exact time that is occurring events or logs on the devices. This allows to specify
error causes quickly if errors occur in a short time.

Connected devices
share the same time.

Current time | 1:10:10 100ms

IIIII '°. ‘o. .°.
o, oy e,

Analysis of error causes using engineering software

Start of an error

Remote station A Remote station B Remote station C
Current time | 1:10:10 100ms Current time | 1:10:10 100ms Current time [ 1:10:10 100ms
Error 1:05:50s 100ms
Event Error 1:05:505 103ms Event wen ren Event
occurrence occu oCcurrence
history e e history e history
g Error 1:05:50s 105ms




_l Installation advantage of CC-Link IE TSN )

Integrated management of networks using the Ethernet monitoring tool

CC-Link IE TSN supports the SNMP (Simple Network Management Protocol) which is standard specifications to monitor
Ethernet. Using the Ethernet monitoring tool that supports the SNMP enables the integrated management of information

devices and FA devices that supports CC-Link IE TSN.
Since the status of information devices or FA devices such as the server and switching hubs can be monitored comprehensively,

error causes can be easily identified on the network and the recovery time can be shortened.

Ethernet monitoring tool can be obtained as the general software.

Ethernet monitoring tool

Integrated
management
of the entire
system

Office

;Y
|

m

Diagnostics
Production Production
line 1 line 2
r | I

Production site




_l Positioning of CC-Link IE TSN )

This section describes the primal networks in Mitsubishi Electric FA networks and their applications.
CC-Link IE TSN is FA networks that can be used regardless of the system size. CC-Link IE TSN takes all roles of the existing

Mitsubishi Electric FA networks, which are control system network (CC-Link IE Controller Network, CC-Link IE Field Network),
information system network (Ethernet), and drive system network (motion network).

Performance

I

This configuration is used to communicate in
devices or during operation.

This is also used for simple communications
between programmable controllers.

"\7

This configuration is used to communicate
between programmable controller systems.
(For example, between production lines or
devices at the factory)

communicate with the high-

This configuration is used to
accuracy motion control.

Simple network with control system + information system

» System size



CEl

The contents of this chapter are:

« Current of FA industry
« Features of CC-Link IE TSN

« Installation advantage of CC-Link IE TSN

« Positioning of CC-Link IE TSN

Important points to consider:

Features of CC-Link IE TSN

Since a network is high-speed and high-capacity, a lot of connected devices can exchange
information instantly.

Networks of the control system, drive system, and information system can be integrated as one
network.

Integrated networks

The time to detect an error cause can be shortened for start-up or maintenance.

The time to wire the cables can be shortened at a network installation or extension.

Punctuality

CC-Link IE TSN maintains punctuality of control communications if information communications are
mixed.

Time synchronization

Errors can be verified accurately due to the connected devices having accurate time stamp.

The SNMP compliant with the standard specifications to monitor Ethernet and the entire network
including a server, switch, and wiring can be managed comprehensively using the software tool
compliant with the standards.

Positioning

CC-Link IE TSN takes all roles of the existing Mitsubishi Electric FA networks.




M| System design

This section describes required knowledge to design the CC-Link IE TSN system.

3.1 Station types and functions

3.2 Connectable devices

3.3 Network topologies

3.4 Required settings for system start-up



_l Station types and functions )

This section describes the station types and functions that configures CC-Link IE TSN.

Network on CC-Link IE TSN is configured one master station and one or more slave stations.
Master station

A station that controls the entire network. This station contains the network settings. Data communications with all stations can
be performed.

Slave station
A generic term for the stations controlled by the master station.
Local station

A station that exchanges information with the master station and other local stations and performs control autonomously.
This station is used to perform distributed control for controllers.

Remote station

A station that performs distributed I/O. This station is controlled by the master station.

Master station . |
| .
| !
. 1
—— — A R, _
| Information exchange Remote /O I
i (Distributed control for (Distributed I/O control)
. controller) |
|

Local station I
Slave station 2

Remote station 1

The system of the master station and remote stations is described in Chapter 4 and the system of the master station and local
stations is described in Chapter 5.



ml Connectable devices

The following table lists the connectable devices with CC-Link IE TSN.

Master/local module RI71GN11-T2

Master station

Motion module
RD78G. RD78GH

Local station  Use the same module type as the master station for a local station.
Slave station

Block type remote module “
Remote station

- HMI (GOT)
- Inverter
- Servo amplifier or other devices




_l Network topologies )

Select a network topology after setting stations to be used.
Line, star, or ring topology can be used for CC-Link IE TSN.
Using different topology enables the network configuration to suit your environment.

Topology _ Feare

A network is configured with a line between modules.

A network can be configured with

Line topolo . .
I pology minimum wiring.

* Highly scalable

I
Star topology * Devices to be added easily

Ring topology (not currently
supported)

High reliability

By coexisting line and star topologies, a network can be configured with more flexible wiring.

This course describes network configurations using line topology.



_l Required settings for system start-up )

This section describes required settings for system start-up with the system of the distributed I/O control. The following three
settings are required.

Settings for external devices to be communicated

- Station type: Set the functions to be used in the stations.

« IP address: Set end values so that each address has a different number in the network configuration.
Settings for configuring slave stations and assigning link devices to the station (Network configuration settings)

Settings for connecting CPU module devices to the link devices (Refresh settings)

Station type Master station Remote station Remote station
IP address 192.168.3.253 (Initial value) 192.168.3.1 192.168.3.2

Network configuration settings

RJ71GN11-T2 NZ2GN2S1-32D NZ2GN2S1-32T
CPU module device Link device Link device

Refresh settings - X: 64 points, Y: 64 points - RX/RY: 32 points - RX/RY: 32 points
- W: 16 points - RWr/RWw: 4 points - RWr/RWw: 4 points

This section explained the system design.
The next chapter describes how to start up the system.



Ol

The contents of this chapter are:

- Station types and functions
« Connectable devices

« Topology

 Required settings for system start-up

Important points to consider:

Station type

Stations are broadly divided into the master station and slave stations. The slave stations includes
local stations and remote stations.

Local stations perform distributed control for controllers and exchange the same information.

Remote stations perform distributed 1/0 control.

Topology

In a line topology, a network can be configured with minimum wiring.
In a star topology, a highly scalable network can be configured and devices added easily.
In a ring topology, a highly reliable network can be configured.

Using different topology enables the network configuration to suit your environment.




Chapter 4 | System start-up of the master station and remote stations

This chapter describes how to start up the system with the master station and remote stations.

4.1 System operation

4.2 Required settings for system start-up
4.3 Wiring

4.4 |P address settings of remote stations
4.5 Module parameter settings

4.6 Checking the connection

4.7 Program and operation check

4.8 Network diagnostics

Distributed 1/0 control

Master station

Remote station (output)

ion (input)




_l System operation

This section describes the operation of the system to be started.

« When the switch of the remote station (input) is turned on, the LED in the master station is on.

« When the switch of the master station is turned on, the LED in the remote station (input) is on.

Switch

= Switch
m LED M LED

Remote station Remote station
(input) (output)




_l Required settings for system start-up )

This section describes the setting procedures with checking the required settings for the system start-up described in
Chapter 3.

Station type Master station Remote station (input) Remote station (output)
IP address 192.168.3.253 192.168.3.1 192.168.3.2

Network configuration settings

RJ71GN11-T2 NZ2GN2S1-32D NZ2GN2S1-32T
CPU module device Link device Link device
Refresh settings X: 64 points 1000 to 103F RX: 32 points 0000 to 001F RX: 32 points 0020 to 003F

Y: 64 points 1000 to 103F RY: 32 points 0000 to 001F RY: 32 points 0020 to 003F

The following figure shows the module configuration of the master station.

1F 2F 3F



Ol )

CC-Link IE Field Network modules have two connection ports, P1 and P2.

The network modules operate in the same manner regardless of either port which is used for cable connections.

However, determining a particular rule, such as connection from port P1 to port P2 of the next device in the chain, helps make
cable wiring and post-wiring operation checks more efficient.

Master station

Remote station (input)



_l IP address settings of remote stations )

Block type remote modules have a rotary switch on the front side to set the IP address.
Switch a rotary switch (IP/STATION switch x 1) on the right with the same value as the end value of the IP address.

Set the switch to "1". Set the switch to "2". \

IP/STATION | /1]

Master station

Remote station (output)

Station type Master station Remote station (input) Remote station (output)
IP address 192.168.3.253 192.168.3.1 192.168.3.2




_l Module parameter settings )

Set the module parameters using the engineering software GX Works3.

In the module configuration diagram, configure a module that provides the network functionality to the slot next to the CPU
module.

As CC-Link IE TSN is used in this course, select [RJ71GN11-T2] in the network module list.

If you have actual modules and devices, select [Read Module Configuration from PLC] from [Online] to reflect the actual
modules and devices configuration to the module configuration diagram.

DY 1 8IYTL. fall
Energy Measuring Module
Information Module
Network Module
!.,. RJSTAW12AL AnyWireASLINK Master Mc
Ll risBTIM CC-Link
Bl ri71BACSS BACnet
H ri7icnet CANopen module(CANope
Configure the slot next to the CPU module iceNet master/slave mo
with [RJ71GN11-T2] under "Network Module", CC [E Field
/ T C IE Field(Redundant line
RITIGF11-T2(MR) CC IE Field(Redundant masi
CPU module | RI71GF11-T2(SR) CC IE Field(Redundant slave
_ RIZIGN11-T2 CC-Link IE TSN |
RITIGP21-5X CC IE Control
I_H RJI7T1GP21-SX(R) CC IE Control(Redundant sy
..U RIT1IGP215-5X CC IE Control (with external

.H RITIGP215-SX(R) CC IE Control (with external




ml Station types and IP addresses )

Set the station type and IP address of the TSN master/local module to the master station.

From the "Navigation" window, select [Parameter], then [Module Information], then [0000:RJ71GN11-T2], and then [Module
Parameter]. Open the setting window from [Module Parameter] and configure [Required Settings] as shown below.

Amms Pl Ales TakE_ 3 0P ~. I

Set the station type to [Master Station].

etting Item List Setting Item

= = B Setting
Input the Setting Item to Search I n 5 Station Time /
Station Type Master Station I
e e L Network No
p—— = = 3 1
=@ Fhmsﬁm&.a::s - Parameter Setting Method
Network No. Setting Method of Basic/Application Settings  Parameter Editor
Parameter Setting Method () Station No /IP Address Setting
Station No/IP Address Sett Station No/IP Address Setting Method Parameter Editor
- gy Basic Settings =) Station No.
Reven settve o g e e L
b b Address
Network Topology Add
Communication Period Setti I_l?m .1, 2 |253 I I
Connection Device Informat o
Slave Station Setting Default Gateway -
(i Application Settings ‘
Different numbers are assigned to the end so that each IP address

is distinguished/unique in the network configuration.
The end value of the master station remain the initial value 253.

Station type Master station Remote station (input) Remote station (output)
IP address 192.168.3.253 192.168.3.1 192.168.3.2




M| Network Configuration )

Set the configuration of stations connected to the network.

On the setting window, select [Module Parameter], then [Basic Settings], then [Network Configuration Settings], and then
[Detailed Setting] to open the [CC-Link IE TSN Configuration] window.

Select modules to be added to a slave station from the module list and drag and drop the slave station modules onto the
diagram. Then, the slave station modules are registered.

. (4) The range of link devices used in
 CCLink [ETSN Configuration. Edt View _ Close with Discarding the Setting Close with Reflecting the Set909_ g s|ave stations is automatically set.

§ Module List

Connected/Disconnected Module Detection Simple Display
Mode Settng: |Onine (Unkast Mode)  ~  assignment Method: |Pont/Start v / CC-Link IE TSN Selection | Find Module | My Faverit
A __ |moton conof| _ RXSetwng | Rvsewng | # Rwrsewng | Rwwsewno | |BE[8L S ES] 0 1
| |Mo-| Modeltame |STA® StatonTyPe |™sratwn ) ponts | Start | End | Ponts | Start| End | Ponts | Start | End | Pomts | Start | End || | General CC-Link IE TSN Module
e (W | 0 Host Sation ) Haster Station B CC-Link IE TSH Module (Mitsubishi Electric
B | 1 NZZGN251-320 [ & Master/Local Module
m | 2 NZ2GN251-32T [m] & Motion Module
@ GOT2000 Series
& DC Input
(3) Once the modules have been arranged, the
row to enter the module settings is added. @ Transistor Output
= NZ2GN2B1-32T 32 points
> = NZ2GN2B1-32TE 32 points
STA=2 = NZ2GN251-32TE 32 points

(1) Drag and drop slave station modules
from the Module List onto the diagram.

NZ2GNZS1  NZ2GN251 e ——
-32D =327

< (2) The network configuration is illustrated
in an easy-to-understand graphical format.

Network configuration
settings

RJ71GN11-T2 NZ2GN2S1-32D NZ2GN2S1-32T



m Refresh settings

)

CPU module devices and link devices must be assigned to determine the ranges used for data transfer during link refresh.
The following figure shows the assignment ranges of each station link device using the cyclic transmission diagram described in

Chapter 1.
Master station
CPU module 1y device
device
X RX
1000
101F No.1 gg?g NO.1 4.
64 -
points 1020 Not used| 0020 |Not used
L 103F 003F
Y RY
1000 0000
Not used
" | 101F 001F
points 1020 [Nl 0020
L 103F 003F
- RI71GN11-T2

Refresh settings

Remote station (input)

No.1
) ) Input
Link device signal
RX X

......................

Data transfer

cyclically

No.2
Link device  QUtPut
signal
RY Y
No.2 wp NO.2
32 points § J

NZ2GN2S1-32D

NZ2GN2S1-32T

CPU module device
X: 64 points 1000 to 103F
Y: 64 points 1000 to 103F

Link device
RX: 32 points 0000 to 001F
RY: 32 points 0000 to 001F

Link device
RX: 32 points 0020 to 003F
RY: 32 points 0020 to 003F

- Sendrange

Receive range




M| Refresh settings )

On the setting window, select [Module Parameter], then [Basic Settings], then [Refresh Setting], and then [Detailed Setting] to
open the refresh setting window. Input the range used for each link device.

which link device data is transferred. (Details are given on the following page.)

-

Select the CPU module devices to Set the range for CPU module devices.

- - = | =

No ‘ Link Side CPU Side \
"I Device Name | Points tart End Target evice Name | Points | Start End
- |s8 | sos6| 00000 ooFFF| 4mb  Module LabelTI-B ' [ '
- Lsw ~| 4096) 00000 0OFFF| 4@ Module Label
1 JRX v G648 00000 O0003F “ Specify Devi( + v [ 01000 0103F
2 fry v 64] 00000) 0003F| @) | Specify Devi(v v s:I 01000 0103F
2 _ |. ey al
!
select the link Set the range for
devices to be used. ’ each link device. ’
- RJ71GN11-T2 NZ2GN2S1-32D NZ2GN2S1-32T
CPU module device Link device Link device

Refresh settings |X: 64 points 1000 to 103F  |RX: 32 points 0000 to 001F RX: 32 points 0020 to 003F
Y: 64 points 1000 to 103F RY: 32 points 0000 to 001F RY: 32 points 0020 to 003F

*Since the system described in this chapter does not use a word device, no remote register (W) is set.

Module parameter settings are completed.
*Make sure to write parameters to the CPU module after the settings are completed.



M| Refresh settings )

Device range assigned to the CPU module

In the refresh settings, the start device number is assigned to the CPU module from 1000. If not, other modules on the base unit
may use the lower device number than 1000.

CPU Side
tet Device Name | Points | Start | End
abeI:[
abelv[
Jevid v | X ™ 64] 01000 | 0103F
devic v | Y vl 64] 01000 ] 0103F
==

When the devices are assigned to the CPU modules, the area is determined based on the following CPU module specifications.

« Number of I/O points: Number of points that can be used by modules installed on the base unit

« Number of I/O device points: Range of usable devices including networks
MELSEC iQ-R Series CPU modules have the following specifications.
« Number of I/O points: X/Y0000 to FFFH

« Number of I/O device points: X/Y0000 to 2FFFH

The areas between 1000 to 2FFFH can be assigned for refresh of link devices as they do not conflict with areas used for modules
installed on the base unit.

This area can be used.

Number of I/O points 0000~FFFH /7

Number of I/O device points 0000~FFFH 1000~2FFFH




_l Checking the connection )

When the network operates normally, the data link LEDs on the front of modules are on.

D LINK is turned on.

RJ71GN11-T2
RUNm ERRP DATA is turned on.

MSTmD LINKmm
P1 SD/no
P2 SD/RD PW RUN ERR.
|

PW RUN ERR.

If not, check the network status using the network diagnostics.
Details on the network diagnostics are described in Section 4.8.



4.7 | Program and operation check

This section describes the remote I/0O control programs.

Press the B button to check the operation.

!

-
FF

X20

Y30

Master station I I

X1000

—

X20 Y1020

Y30

Remote station Remote station
(input) (output)

Master station ] [Remote station

(1) Turn on the switch X20 at the master station.

(2) Y1020 is on by the sequence program.

(3) The status is transmitted via the network.

(4) The LED YO of the remote station 2 is turned on.




4.7 Program and operation check

)

Click the switch in the diagram to check the status of the program data transfer shown in the previous page.

The CPU module handles input/output of the block type remote module as though input/output of a module installed on the

base unit.

The 1/O devices assigned to the remote station are constantly and automatically refreshed by link refresh.

Master station

Remote station Remote station
(input) (output)

Y30
h ‘ : Output (ON)
X20 Y1020 L
—( »| Y1020 | RY20 RY20 —e)o ) : output (oF)
x1000  v30 || xmoc;_ RXO - RO 0 o :Input ON)
O : Input (OFF)
No.1 No.2
CPU module ;. device Link device ~ "PUt Link device ~ CutPut
device signal signal
X RX RX X
1000 32 points
58 [No1 | |38 Not . 228 INRRR oV
64 =
points qg%g Not used %%g Not used
Data transfer
Y RY cyclically RY Y
\
" qg?g Not used m Mot used ‘ No.2 P[ No.2
7 32 points $
i 1020 0020

- Send range

Receive range




_l Network diagnostics )

If the network does not seem to be operating normally, execute [CC-Link IE TSN/CC-Link IE Field Diagnostics] from the
[Diagnostics] menu of engineering software.

CC-Link IE TSN diagnostics graphically shows the actual network wiring. This helps you quickly identify an error location and
troubleshoot an issue.

Select Diagnostics Destination

Monitor Status

Modde 1 (Network No. 1) Change Modie... Seect [ station No.1 o ﬁ i 9 |Start Monitering || Stop
N St Info v Device N ~
Total Slave Stations [, Total Slave Statons [, Comm, Period Number of Staton [l | Detaded Information
(Pacameter) [ ey | Goamarerks 2008 ua Tember of Saton B
<Frevious | Mexty | Own Station Connecting Status:Normal (Cable Disconnected on PORT1 side, Communicating
o E on PORT2 side)
IMagter0 il Famota? Cable Disconnection Detection Counts on PORT1 Side:4

Data Link Stop Factors:Nommal Communication or Power On

Error Factor

- The cable connected to the PORT1 of the own station has been disconnected.

- No cable & connected to the PORT1 of the own station.

- When the PORT1 of the own station & not in use: In the PORT2 network, the total
number of slave stations set In the master station parameters differs from the actual number

Selected Station Communication Status Monitor (NZ2GN251-320); of modules connected to the network.
(sta.Mo.1 o (Mt CERTIM, Com)
MAC Address:53-52-84 650642 IP Address: 192.168.3.1
Troubleshooting

Connect an unbroken cable to the PORT1 of the own station. .
When the PORT1 of the own station & not in use, connect the shve stations to the PORT2
network so that the total number of stations connected matches the total number of save
stations set in the master station parameters,
If the above conditions are normal, the network module may be in falure. Replce the
network module.

e

£
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The contents of this chapter are:

 Procedures and settings for system start-up of the master station and remote stations

 Network diagnostics

Important points to consider:

Connection ports for the network  The network modules operate in the same manner regardless of either port which is used for cable
cables connections.

Role of IP address « Communication destinations are identified.

« For the devices assigned to the CPU module, set the different range from the actual devices which

Refresh sefings have already used by the modules on the base unit.

Module LED diagnostics  Primary diagnostics of the network status can be performed by checking the LED on/off state.

 The actual network wiring is shown on engineering software so that users can quickly identify an
error location and troubleshoot an issue.

CC-Link IE TSN diagnostics




M| System start-up of the master station and local stations

This chapter describes system start-up of the master station and local stations.

5.1 System operation

5.2 Data update for cyclic transmission (between programmable controllers)
5.3 Required settings for system start-up

5.4 Wiring

5.5 Module parameter settings

5.6 Checking the connection

5.7 Program and operation check

Distributed control for controller

Local station Master station

)
I

-
L

Ll
B
B
B
1

L

1

|

L}
L)
L)
i
L)
B
L
‘
L]




_l System operation )

This section describes the operation schematic of the system to be started.

Turning on or off switches of the own station enables LED indications or digital displays on the destination station.

Switch

ON [l ON' ON |l O

n N = Digital display n N

iz 7 @) wemm— 977 (77 () mem—

Master station Local station




_l Data update for cyclic transmission (between programmable controllers) )

This section describes data update for cyclic transmission in PLC to PLC network before system configuration.

The remote 1/0 network described in Chapter 4 uses RX and RY (bit) and RWr and RWw (word) for link devices. In the PLC to
PLC network, LB (link relay) and LW (link register) are used for link devices.

LB and LW are updated by transferring data cyclically as well as RX, RY, RWr, and RWw. However they have difference as follows.

« RX, RY, RWr, and RWw input or output by each device, however, LB and LW input and output both in single device.
(Information is exchanged by the range of each station)

« RX, RY, RWr, and RWw switch input to output between the CPU module and remote 1/O, however, LB and LW do not switch.

Master station Local station

Amer .

- Send range

Receive range

CPU module
device

T e E I
device

Data transfer
cyclically




_l Required settings for system start-up

This section describes the system to be configured. The system is configured with the master station and local stations.

Master station
192.168.3.253

Station type
IP address

Network configuration settings

Master station

RJ71GN11-T2

CPU module device

B: 512 points 0000 to O1FF
W: 512 points 0000 to O1FF

Refresh settings

Local station
192.168.3.1

[ Local station

RJ71GN11-T2

Link device

LB: 512 points 0000 to O1FF
LW: 512 points 0000 to O1FF

The following figure shows the common module configuration of the master station and local stations.

R35B

XX Y
00 20 30

L

1F 2F 3F



N )

CC-Link IE TSN modules have two connection ports, P1 and P2.

The network modules operate in the same manner regardless of either port which is used for cable connections.

However, determining a particular rule, such as connection from port P1 to port P2 of the next device in the chain, helps make
cable wiring and post-wiring operation checks more efficient.

Master station Local station



_l Module parameter settings

)

Set the module parameters using the engineering software GX Works3.

In the module configuration diagram, configure a module that provides the network functionality to the slot next to the CPU

module.

As CC-Link IE TSN is used in this course, select [RJ71GN11-T2] in the network module list.

If you have actual modules and devices, select [Read Module Configuration from PLC] from [Online] to reflect the actual

modules and devices configuration to the module configuration diagram.

Set the same settings for both the master station and local stations.

,
CPU module
—~——*| 4——

Configure the slot next to the CPU module
with [RJI71GN11-T2] under "Network Maodule".

P 1 aIYTl. (']

Energy Measuring Module

Information Module

Network Module

L. RISTAWI2AL AnyWireASLINK Master Mc
Ll risBT1M CC-Link

Bl ri7iBACSs BACnet

H rRi7icnen CANopen module(CANope

iceNet master/slave mo

C IE Field

C IE Field(Redundant line
RI7T1GF11-T2(MR) CC IE Field(Redundant masi

l RJ71GF11-T2(SR) CC IE Field(Redundant slave

| RIZIGN11-T2 CC-Link IE TSN |

| RITIGP21-SX CC IE Control

I-H RJIT1GP21-SX(R) CC IE Control(Redundant sy

B RI71GP215-5X CC IE Control (with external

.J\ RIT1GP215-SX(R) CC IE Control (with external
- e ———————




M| Station types and IP addresses

)

The station types and IP addresses for the CC-Link IE TSN module must be set to the master station and a local station.

From the "Navigation" window, select [Parameter], then [Module Information], then [0000_RJ71GN11-T2], and then [Module
Parameter]. Open the setting window from [Module Parameter] and configure [Required Settings] as shown below.

Master station

Local station

Mazter Station

Local Station I

- Statian Ty
| WOor! ¥

Network Mo.

[

= Station No.
Station Mo.
= IP Address

Parameter Setting Method

Setting Method of Basic/Application Settings
= Station No /IP Address Setting
Station No/IP Address Setting Method

Parameter Editor

Parameter Editor

0

1 f

Set the station types. ‘

Paramewer wanes

Parameter Editor

1

| 1P Address

Subnet Mask
Default Gateway

192 168 . 3 Josa]

Station type
IP address

192 . 168 . 3‘|L| |

Different numbers are assigned to the end so that each IP address
is distinguished/unique in the network configuration.

The end value of the master station remain the initial value 253.

The end value of a local station remain the initial value 1.

Master station

Local station

192.168.3.253

192.168.3.1




M| Network Configuration )

On the setting window, select [Module Parameter], then [Basic Settings], then [Network Configuration Settings], and then
[Detailed Setting] to open the [CC-Link IE TSN Configuration] window.

Select modules to be added to a slave station from the module list and drag and drop the slave station modules onto the
diagram. Then, the slave station modules are registered.

(4) Set the range of link devices (LB/LW) to be used of each
i CC-Link JE TSN Configuration  Edit  View Close with Discarding the Setting Close with Reflect Station manually. More details will be explained on the next page.

e -
Connected/Dsconnected Module Detection Detaied Display E ule List
Mode Setting: Onie (Uniast Mode) -~ Assignment Method: CC-Link [E TSN Selection | Find Module | My Favorit
[ T ] RX Settng | RY Settng | RWr Suethg Rww settngll| | Br|84 |[B8|8a [ 0 1% ¢

‘ No. Model Name Station Type Ponis Papis b

Master Station
Local Station 32 32 16 16

BB RI7IGN11-T2  Master/Local Module

(3) Once the modules have been arranged, the row to
enter the module settings is added. RX, RY, Rwr, and
RWw are not used in this chapter.

(1) Drag and drop slave station
modules from the Module List
RI71GN11- onto the diagram.

]

(2) The network configuration is illustrated
in an easy-to-understand graphical format.

Network
configuration
settings

.
|
|
£
.
|
B
-l

Local station

RJ71GN11-T2 RJ71GN11-T2



ml Network Configuration

Input columns for LB and LW are displayed by clicking the [Detailed Display] button.
Compared to RX, RY, RWr, and RWw, LB and LW are input manually.

Connected/Disconnected Module Detection Detaied Display
Mode Setting: Onine (Unicast Mode) Assignment Method:
A No. Model Name Station Type
w B 0 HostStaton Master Station
B 1 RI7IGN11-T2 1  Logal Station

| RXSetting | RY Setting |

CC-Link JE TSN Configuration  Edit View Close with Di

i CC-Link |E TSN Configuration Edit  View Close with Discarding the Setting Close with Reflecting the Setting

Points Points Points

32 32 16

Setting | RWw Setting)1

i Module List

CC-Link |E TSN Selection | Find Madule | My Faverit

Brisy Ps|Ba ) 9.

@ General CC-Link IE TSN Module

B CC-Link IE TSN Module (Mitsubishi Electric
Bl Master/Local Module

16

ing the Setting Close with Reflecting the Setting

_ Connected/Disconnected Module Detection ‘
Mode Setting: | Online (Unicast Mode)

Simple Display

Assignment Method: | Pont/Start |

i o T RWw Setting LB Setting LW Setting
: Points Stat | End Ponts | Stat | End Points Stat | End
v | B | 0 Host Station 256 0000  OOFF 256 0000  OOFHA
m RI71GN11-T2 16 0000  OOOF 256 0100  OIFF 256 0100 01

RIT1GN11-
T2

Network
configuration
settings

Master station

RJ71GN11-T2

RJ71GN11-T2

In this scenario, link devices (LB/LW)
— are set 256 points for each station.

Local station



M| Refresh settings )

CPU module devices and link devices must be assigned to determine the ranges used for data transfer during link refresh.
The following figure shows the assignment ranges of each station link device using cyclic transmission diagram described in
Chapter 5.2.

Master station Local station

- Send range

Receive range

No.0 ‘

CPU module

. Link device
device

LB

points 0100
DIFF

512
points

Data transfer
LW cyclically

0OFF 512
ints
........................ : 1 B pe

01FF

512 0OFF

ints
pe 0100
01FF

- RJ71GN11-T2 RJ71GN11-T2

CPU module device Link device
Refresh settings B: 512 points 0000 to O1FF LB: 512 points 0000 to O1FF
W: 512 points 0000 to O1FF LW: 512 points 0000 to OTFF




m Refresh settings )

On the setting window, select [Module Parameter], then [Basic Settings], then [Refresh Setting], and then [Detailed Setting] to
open the refresh setting window. Input the range used for each link device.
Set the same settings each to the master station and local stations.

Select the link devices of the CPU module. Set the range for each link

Link device information of the network module is transferred. Sal sl s

Link Side CPU Side
Device Name | Points | Start End ‘ Target | Device Name | Points [ Start
SB i~ 409 00000 OOFFF | 4m Module Label ||
SW ~] 4099 00000 OOFFF| 4@ Module Label
LB v 514 00000 O01FF | 4@  Specify Device +|B v 512§ 00000
LW V] 54‘ 00000| 001FF | 4  Specify Device fw v 512§ 00000

Select the link devices Set the range for each link devices of the network module.

of the network module. In this scenario, the total number of the link devices used in

the master station and local stations are 512 points.

- RJ71GN11-T2 RJ71GN11-T2
CPU module device Link device

Refresh settings B: 512 points 0000 to O1FF LB: 512 points 0000 to O1FF
W: 512 points 0000 to O1FF LW: 512 points 0000 to OTFF

Module parameter settings are completed.
*Make sure to write parameters to the CPU module after the settings are completed.



_l Checking the connection

When the network operates normally, the data link LEDs on the front of modules are on.

RJ7IGN11-T2 RJ71GN11-T2
RUNm EBR RUNM EBP
MST =D LINK = MST__ D LINK=
P1 SB/nD SDIRD

P2 SD/RD

If not, check the network status using the network diagnostics.
For details on network diagnostics, refer to Section 4.8.



| Program and operation check )

This section describes programs for communications between controllers.
Check the operation with turning on a switch.

Master station Local station

WIN IO

afls

oh) RCh)

00

OFr (OrF

X21 X29

VEEROEE

X20  X28

y30 \CEg —

po I

X20 BO BO Y31
[ [
H | o H | o
X28 Y31
= +P K20 WO } MOVP W0 D10
20 20 20
B100 Y30 X21 B100
| |
T O T
30 X29
=N MOVP W100 DO — | MOVP D10 W100
20 X020

1. When a switch X28 at the master station is turned on, 20 is added to WO every time. The value for WO of the local station is
also changed to the same value.

2. When a switch X20 at the master station is turned on or off, coil BO at the master station and the contact BO at the local
station is on or off simultaneously.

3. Turning on or off BO of a local station, the coil Y31 is on or off. When Y31 is on, the value of WO is transferred to D10.
4. Turning on or off a switch X29 at the local station, the value D10 above is transferred to W100.

5. When a switch X21 at the local station is turned on or off, coil B100 at the local station and the contact B100 at the master
station is on or off simultaneously. Turning on or off the contact B100 at the master station, the coil Y30 is also on or off.

6. When Y30 at the master station is turned on, the value of W100 is transferred to DO.
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The contents of this chapter are:

 Procedures and settings for system start-up of the master station and local stations

Important points to consider:

« Link devices (LB and LW) for exchanging information perform input and output with one device.

Link device » Link devices (RX, RY, RWr, and RWw) for using remote I/O switch input and output between the CPU
module and remote /0.




CEl >

Now that you have completed all of the lessons of the CC-Link IE TSN 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 11 questions (14 items) in this Final Test.
You can take the final test as many times as you like.
Score results

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

1 F 3 | & 3 & | | § 0

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

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

Rrlry Forsal Tt 30 x 1




Select the correct description about features of FA network.

Q1

o) Since information is updated instantly, devices of the station which is located away from
users can be operated remotely.

A large amount of information is exchanged between a personal computer and a
programmable controller as required.




Select the purpose for using remote 1/O.

Q1
Same information is exchanged among the multiple programmable controller CPUs.

O 1ois arranged away from the controllers with the minimum wiring.




Select the correct description about the following transmission system.
Q1 Cyclic transmission

Q2 Transient transmission

Q1 Communications by the setting cyclically

Q2 Communications by a program every time




Select the correct description about a link device.

Q1
o Devices only for the network module

The number of usable modules are increased/decreased according to the number of
modules installed on the base unit.




Cll D

Select the correct description about the advantage of integrated one network for FA networks. (Multiple choice)

Q1
B} The time to check an error cause is shortened.

Since communications can be performed with parameter settings only, programmers
concentrate on the device settings for each station.

B} The time to wire cables or update systems is shortened.




Select the correct description about punctuality of FA networks.

Q1

If communication volume is increased, communications cannot be performed or
retransmission occurs.

O The latest data can be acquired surely within the specified time.




Select the correct description about features of the following network topology.
Q1 Line topology

Q2 Star topology

0 Rina tanalnav

Q1 Minimum wiring

Q2 Highly scalable

Q3 Highly reliable




Select the correct description about connection ports on the CC-Link IE TSN module.

Q1

The network modules operate in the same manner regardless of either port which is used
for cable connections.

Network modules operate in the different manner depending on which port is used for
cable connections.




Select the correct description about the purpose for setting IP addresses.

Q1

Set the unique number for each IP address so that the communication destination is
distinguishable.

Set the role of stations.




| Final Test 10

Select the correct description about link devices (RX and RY) assigned to the CPU module.

Q1
No error occurs even if the link devices assigned arbitrarily.

O set different link devices from actual devices which have already used.




| Final Test 11

Select the correct description about CC-Link IE TSN diagnostics.

Q1
© The recovery time can be shortened because the error location can be identified visually.

The module profile must be registered to perform the network diagnostics.




To end the Final Test, proceed to the next page

You have completed the Final Test. You results area as follows.

Final Test 1

Final Test 2

Final Test 3

Final Test 4

Final Test 5

Final Test 6

Final Test 7

Final Test 8

Final Test 9

Final Test 10

ESENENENENENENENENENEN

Final Test 11

Total questions: 14
Correct answers: 14

Percentage: 100 %

Clear




You have completed the PLC CC-Link IE TSN Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in this course is useful for configuring
systems in the future.

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

Review

Close
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