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CC-Link Partner Association (CLPA),

R, a Global Leader in Promoting Truly
Open Industrial Networks Essential

CC-LinkIE TSN

. % Open the Future of Connected Industries for S m a rt Facto ri es

CC-Link Family used in wide range of applications
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I Together with our customers and partners, we will continue to evolve as an industrial open network forming the
basis for smart factories integrating FA (OT) with IT, with CC-Link IE TSN at the center.
As well as expanding products supporting FA (OT), we will strengthen collaboration with cloud solutions and edge
computing software platforms like Edgecross to facilitate advanced monitoring, analysis and predictive
maintenance, by using field data with various applications.

B We will continue to offer full support for CC-Link, CC-Link IE Controller Network and CC-Link IE Field Network
which are already widely used within the market. We will also aim for integration with existing products and
systems by offering a range of gateways and other products.
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The CC-Link Partner Association has developed CC-Link IE TSN, the world's first open
industrial network utilizes Time-Sensitive Networking (TSN) technology, which is an
extension of standard Ethernet, to accelerate the construction of smart factories

utilizing loT.

In response to increasingly diverse market demands in the manufacturing field, we will
provide a variety of development methods and develop a truly open industrial network

on a global scale.

What is CC-Link [E TSN?

Learn more about CC-Link IE TSN s

It is an Ethernet-based open integrated network that seamlessly connects information systems to production sites.
Utilizing CC-Link IE TSN, which applies TSN (Time-Sensitive Networking) technology, integrates control
communication and information communication into a single network, which is essential when building of smart

factories.

The information communicated over IT systems can be mixed while implementing control that guarantees real-time

performance through cyclic communication.

B TSN technology and protocol layers

CC-Link IE TSN's protocol uses layers 3 to 7of the OSI reference model, building on the TSN technology located in

layers 2.

CC-LinkIE TSN

Cyclic communication Transient communication

CC-LinkIE TSN.

Protocol

Standard Ethernet
communication

Standard Ethernet Protocol
SNMP/FTP etc. HTTP/SNTP etc.

Layers 3to 7

TCP/UDP

TSN
technology

© TSN (Time-Sensitive Networking)

TSN consists of multiple international standards. The major standards are IEEE802.1AS (which defines the time
synchronization method) and IEEE802.1Qbv (which defines the time sharing method). Combining these with the
Ethernet standard enables punctuality, ensuring transmission within a given period of time, and mixed

implementation with other communication protocols.

M Features
Integration of OT and IT

TSN technology ensures real-time performance while
integrating communication of CC-Link IE TSN, TCP/IP
and other open network protocols in a single main line.

Dramatically reduces communication
cycles

The time-sharing system makes it possible to shorten
cyclic data update times by utilizing the synchronized time
in the network and simultaneously sending input/output
communication frames in both directions at a
predetermined time.

Maximizes motion control performance

Even when combining fast and slow communication cycle
controls within the control communication, motion control
performance, which requires high speed, can be
maintained and equipment performance improved.

Reduces maintenance hours

Event history can be tracked precisely in chronological
order, making it easier to identify the causes of errors. In
addition, precisely time-stamped log data can be used in
analysis applications to improve the accuracy of predictive
maintenance.



https://www.cc-link.org/en/cclink/cclinkie/cclinkie_tsn.html

Process Flow for Developing
CC-Link IE TSN Compatible Products

The CC-Link Partner Association will support you from development to sales of

CC-Link IE TSN compatible products.

Consider
development

Select the station type, certification class,
development method, etc. It is possible to
use various development methods
provided by the corresponding
development tool partner manufacturer.

: . .

N

Admission

In order to develop and sell
CC-Link Family compatible
products, you must first become
a regular member or higher of the
CC-Link Partner Association.

L

Development/
Evaluation

We provide detailed designs
of hardware and software for
products to be developed.

: ¢ :

Full support from CLPA!

Development support

gl

For those who are developing CC-Link
family products for the first time, we can
introduce you to development tool
partners and provide individual technical
support on development methods. CLPA
also offers seminars for developers.

- Specifications for the development of CC-Link

Provision of technical specifications
and conformance test specifications

-l

Provided free of charge by CLPA

Family compatible products
- "Conformance Test Specification" for
conformance testing of developed products

Support at development tool partner manufacturers

= Consulting

In addition to consultation on product
development, seminars sponsored by
development tool partner manufacturers are
also held. Please contact the manufacturer.

“ Development tool sales/
Technical support

Support for technical questions in the process of
development. Please contact the manufacturers.



Do conformance tests

For details, see P.12to 13

The manufacturer's test and the association's test are taken for each
model based on the "Conformance Test Specifications". To facilitate the
conformance testing process, the CC-Link Partner Association has test
centers available in Japan and overseas.

* A certificate will be issued after a conformance test is passed.

Conformance test application

Registering§ Requested Completed i‘o
} = }-z» /& > BTI]

You can apply for the conformance test and check your
progress from the Members Site.

Testing laboratory

The member firms use the conformance
test facilities to test CC-Link Family
compatible products in various ways.
The noise test, hardware test, software
test and combined test among others
enable verification of correct performance.

-

Sales

Products that have passed the conformance
test can be sold as compatible products. If
you wish to promote your product on the
CLPA website, please register your product
information on the Members Site.

. : .

Promotion

 LnkETSN

JekalPl =
By registering compatible
product information,
products can be

published on the CLPA
website.
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Process Flow for Developing
CC-Link IE TSN Compatible Products

Steps when considering development

Step Step
1 Select the station type 2 Select the

certification class

Decide which station Decide which certification
type to support. class to support.

Master station

A station that manages a network.

Class B devices has higher function than
Class A devices.

Class A

* Real-time communication
= Can be developed by changing the

Loca I Statl on software of existing (Non-TSN) products.

A station capable of n:n cyclic transmission
with the master station and other local
stations, 1:n cyclic transmission with other
stations. * Real-time and synchronized
communications
Remote stati (0]g] * Guarantees synchronization accuracy of
1 s or less.
A station capable of 1:n cyclic transmission, - Requires either designated LS| or general
and transient transmission with other stations. purpose Ethernet LSI that supports fast

communication cycles.

For details, see P.8 For details, see P.9

CC-Link IE TSN recommended wiring parts

CC-Link IE TSN wiring parts such as cables and connectors can be used as long as they comply with applicable
standards, such as ANSI/TIA/EIA-568-B (Category 5 or Category 5e). To ensure safe use in industrial purposes,
CLPA has conducted tests and provides information on products that have passed the tests as the recommended
wiring parts.
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SteP '\ Select the SteP '\ Select the
3 development method 4 development location

CC-Link IE TSN Compatible Products

Decide which development Decide where to
method to use. conduct development.

.
Develop in-house
,,,,,,, Use a contracted
development
manufacturer

Software Development Kit (SDK), etc. -

For details, see P.10 For details, see P.11

Mutual certification system

The following products that have passed the CC-Link IE Field Network recommended wiring parts test can be
recommended for CC-Link IE TSN as well. In this case, no test is required.

@ CC-Link IE Field Network recommended wiring parts
* Cable * RJ45 plug/jack * RJ45 relay connector * M12 plug/jack
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Process Flow for Developing
CC-Link IE TSN Compatible Products

ﬂ Select the station type

A station that manages a network. A station that Compatible devices (example)

contains control information (parameters) and controls
uaaaammm ESH
[ ]
LX)

device stations™ and other master stations through
IPC (controller)

cyclic transmission and transient transmission.

* Device stations : A general term other than master stations such as local stations and remote
stations.

Local station

A station capable of n:n cyclic transmission with the Compatible devices (example)

master station and other local stations, 1:n cyclic
transmission with other stations, and transient
transmission with other stations. It has a server

function and client function for transient transmission. uﬂﬂﬂﬁmmm | F;I| : §! | @@
leeo

IPC (controller)

Remote station

A station capable of 1:n cyclic transmission, and Compatible devices (example)

transient transmission with other stations.
It has a server function and client function for transient
transmission. I

HMI Remote I/0 Servo

(@ o TIIIToh
[|988888|2]

Vision Sensor Inverter Solenoid valve

Robots NC



E Select the certification class

The CC-Link IE TSN has different certification classes depending on the functions and performance of the device
(node) and switch.
Certification classes include A and B, with B being the higher function.

It is recommended to develop certification class B products that have a wide variety of applications. Develop
certification class A products only when modifying the software of existing products (not supporting TSN).

Certification classes for devices v/t Implementation required — : Implementation not required
Functions Conditions Certification class
1 Reception/Relay Full rate reception/relay*" *2 - v
IEEE802.1AS compliant - v
2 Supported standards IEEE1588 compliant - — )
IEEE802.1Qbv compliant - v
3 Synchronization accuracy 1 us or less — Vel
Time sharing method - v
4 Communication method
Time managed polling method v -
VLAN v Ve
5 Cyclic transmission Unicast v v
Broadcast/Multicast —03) v
6 Transient transmission NRSV-Transient v v

1 port: Receive, 2 ports or more: Receive and relay

The communication speed does not matter if it is 100 Mbps or higher.

Implementation is required for local stations

To guarantee the accuracy of 1 us for the time synchronization, configure a system only with certification Class B products. In this case, do not place a certification Class A product (including a switch) between
certification Class B products.

When the protocol version is 1.0, implementation is required. For details, please refer to the CC-Link IE TSN Specifications (Overview).

When the protocol version is 1.0, implementation is not required. For details, please refer to the CC-Link IE TSN Specifications (Overview).

I

@ o

The master station must be able to communicate with both certification Class A device stations and certification Class
B device stations.

Device stations must be certification Class A or certification Class B products and be able to communicate with the
master station.

Functions Protocol version 2.0 Protocol version 1.0
i aati " Time sharing method . .
*)
1 Communication method Time managed polling method Time sharing method
. |IEEE802.1AS compliant

2 Supported standards IEEE802.1AS compliant IEEE1588 compliant

clic transmission require optional
3 Cycli issi VLAN ired VLAN optional

* In the time-sharing system method, the synchronized time at each station is utilized to transmit simultaneously in both directions, whereas in the time managed polling method, cyclic frames are transmitted to the
master station after the device stations receive cyclic frames.

Certification classes for switches v/ : Implementation required — : Implementation not required
Certification class

Functions Conditions

1000BASE-T(IEEE802.3ab) compliant S S
100BASE-TX(IEEE802.3u) compliant

1 Link up/Relay Auto MDI/MDI-X v v
Auto negotiation v v
IEEE802.1AS compliant - v

2 Supported standards
IEEE1588 compliant - -

3 Synchronization accuracy 1 ps or less - v

4 Time aware queuing IEEE802.1Qbv compliant - v

* Either one or both classes must be supported.
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B Select the development method

H Extensive lineup of supported products

Process Flow for Developing
CC-Link IE TSN Compatible Products

Various types of product development are supported, from high-performance devices implemented on dedicated
ASIC/FPGA to low-cost devices implemented on general-purpose Ethernet chips using software protocol stacks.

B Types

Development tool

Dedicated
Communication LSI

Hardware/Software Hardware Hardware Hardware Software
Connects user boards and Based on the interface In;;:](etw:gsi;gedree\ll?:essed
Connects to PCl or PCI embedded interface boards specifications of the released - )
Use compatible with general-

Express interface.

via a general-purpose bus
(e.g., 16-bit parallel bus).

communication LSI, users can
mount it on the board.

purpose Ethernet
communication.

Duration and cost will vary depending on the development method selected.

Long A

P
-

Development
period

Short

In-house
development

Embedded Module

Low

Development tool costs

High

H Differences in communication accuracy due to product combinations

Hardware-developed
master station

ﬂﬂﬂ 2[[

Software-developed
master station

Hardware-developed
master station

L[

Software-developed
master station

[ [T

Combination
examples ' ! |
Hardware-developed Hardware-developed Software-developed Software-developed
device station device station device station device station
AL 1 Gbps 1 Gbps 100 Mbps 100 Mbps
Communication H
accuracy H 1 g h Low

See P.14 for details of development tool partners.



E Select the development location

Develop in-house

Various development methods can be used to
internally develop communication interfaces.

Use a contracted development manufacturer

As one of the methods of clearing the technical and
personnel issues in internal development, it is
possible to commission a manufacturer to develop
communication interface hardware and software.
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Process Flow for Developing
CC-Link IE TSN Compatible Products

Conformance test

l Conformance test objectives

The CC-Link Partner Association conducts conformance tests on all certified products based on the specifications
defined by CLPA to ensure that the products fulfill the communication specifications and connectivity.

Benefits
Ensures the communication reliability of the product.
Enables flexible system configuration by ensuring interoperability across manufacturers and models.

e Hardware test ¢ Software test

Conformance

test items * Profile description (CSP+) confirmation ¢ Aging test

* Please refer to the applicable Conformance Test Specifications for details (members only).

Test cases

Power supply noise test (AC/DC) Communication line noise test

Tested station Tested station Master station

== (PO

Communication line

Master station

sl

Aging test

Master station

PR S

Test items and divisions of responsibility

Test items include items to be performed by the partner manufacturer in advance and items to be performed by CLPA.
Some items are tested by both the partner manufacturer and CLPA.

All test items at the partner manufacturer must be passed before testing at CLPA.

* The conformance test is intended to assure that the product meets CC-Link IE TSN communication specifications, and

- not intended for device-specific functions.
au Ion * Passing the conformance test does not mean that the performance or quality of the product itself are guaranteed.

* Recommended wiring parts test can be applied to switches, cables, connectors, etc.




B Workflow for conformance testing

1 Refer to the conformance test regulation. Refer to
regulation

Download and confirm the test specifications
applicable to the product.

Confirm
specifications

Perform the test at the manufacturer as specified

in the test specification. Perform

test

Apply for the test from the Members Site. Test
application

Send test equipment to CLPA. Send
equipment

A test date is informed by CLPA. Test schedule
issued

Start of conformance test at CLPA.

A test result is reported.

A certificate and a test report are
available for download.

© o N O | 0| B~ W N

H Testing laboratory

The CC-Link Partner Association provides partners with conformance test
equipment in the testing laboratory to verify product performance. Please use this
service for testing.

Please check here for T
more information. 12
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https://www.cc-link.org/en/support/testlab/index.html

Development Tool

J

CC-Link IE TSN development tool partners

Development tool

Process Flow for Developing
CC-Link IE TSN Compatible Products

Certification .

Partners Station type Listed page

classes

B n Communication
Module LSl

E—

Master/
o Loacsafgtation B v P16
é MR
g Remote station B/A v P16
2
a REN ES/\S | Remote station B v P17
Master station B v P18
) & NousTL

p’rtCDMMUMCATION TO be
2 Remote station B/A released P19
5 soon
i 1”7
4 . To be
a ””’s Remote station B released soon P20
- 4QQ To be
= o Remote station B released P21
o soon

— PC board is under consideration by partners.
For details, contact the CC-Link Partner Association.

s Partners under consideration for development include:
3
E ANALOG = hilscher I
g DEVICES e moiex
5 empowering communication

_ M i3 TEXAS
INSTRUMENTS

Please check here for
more information.



https://www.cc-link.org/en/cclink/cclinkie/cc-linkie_tsn_compatibleproducts/index.html

Full support from development to product PR

Sample code and tools to support CC-Link IE TSN development are available free of charge.
Members can download these from the CLPA website free of charge.

l Sample code for CC-Link IE TSN remote station Class A

© Compact sample code for remote stations

@ Software and API design enables easy application to Industrial Ethernet and
CC-Link IE Field Network Basic devices

© Free download from the website

”Eﬂﬂammm CC-LinkIE TSN ; —

CC-Link IE TSN-developed Available free of charge
products

Development environment

\[-% ltem Product name Version Manufacturer
1 Evaluation board NUCLEO-F429ZI* —_——— STMicroelectronics
o | Integrated development STM32CubelDE 1.7.0 STMicroelectronics
environment
OS FreeRTOS V10.3.1 Amazon Web Services
IP stack IwlP (lightweight IP) 2.1.2 IwIP Developer Group

NUCLEO-F429ZI
(STMicroelectronics)

* On-board microcontroller (STM32F429ZIT6) See CLPA website for
Frequency 180 MHz details.
CPU ARM Cortex-M4
Flash 2,048 Kbyte
RAM 256 Kbyte

B CC-Link IE TSN Wireshark plugin

CC-Link IE TSN Wireshark plugin makes it possible to simplify
the display of CC-Link IE TSN protocol packet data on Wireshark. Free download from
This greatly helps users to analyze data packets of protocols. the website.



https://www.cc-link.org/en/cclink/cclinkie/code_cclinkie_tsn.html
https://www.cc-link.org/en/downloads/nonmembers/form.html

Development Tool

Mitsubishi Electric Corporation

‘ MITSUBISHI
AV N ELECTRIC

Changes for the Better

When products are made compatible with CC-Link IE TSN... This not only ensures the
system flexibility unique to multi-vendor products, but also provides an opportunity for the
competitive strength of the product to reach the global level.

In order to speedily and reliably develop CC-Link IE TSN compatible products, Mitsubishi
Electric provides support in all aspects, including providing development tools.

Developable stations / Certification classes

Certification

Development tool

Communication LSI

Station type

Master/
Local station

class

Class B devices

Product name

Designated communication LSI for development of
CC-Link IE TSN Master/Local Station (CP610)

Communication LS| with
Built-in GbE-PHY

Remote station

Class B/A devices

Communication LSI with Built-in GbE-PHY for
development of CC-Link IE TSN Remote Station (CP620)

Development method

Designated communication LSI for Master/Local station CP610
Communication LSI with Built-in GbE-PHY for development
of CC-Link IE TSN Remote Station (CP620)

CP610

CP620

Features and benefits of development methods

Designated communication LSI for Master/Local station CP610

© CC-Link IE TSN master/local stations can be developed Block diagram

without consideration of protocols. ,_wl ,m‘

@ The MPU and OS can be selected as needed, and sample =
code is provided that can be customized according to the
selected hardware specifications and application. o5t (G b0 =T

© The CC-Link IE TSN configuration tool included in the source L“_}l oon
=1, [1 Lv—x—l

code development kit can be used to configure parameter
settings and run diagnostics on CC-Link IE TSN master/local
stations. . . w0 o] g
O As a transmission line route simulation model, a SPICE fennon R
model is available for PCI Express® interface, and an IBIS
model is available for other interface*.

Ethemet
PORT 1

Ethemet
PORT 2

Conclusion of a confidentiality agreement is required in order to receive the SPICE model or IBIS model.
Please contact a branch office or the Open System Center.

Communication LSI with Built-in GbE-PHY for development of CC-Link IE TSN Remote Station (CP620)

@ CC-Link IE TSN remote stations can be developed without Block diagram

consideration of protocols. CP620
@ The inclusion of the GbE-PHY makes it easier to design

33V 25V 115V

= 9

Arm Cortex-M4 processor ‘

‘ Real-Time 0S Accelerator (HW-RTOS) ‘ ‘

communication circuit patterns. In addition, only a small Peripheral Funciion Toternal RA Ethernet Ehernet
number of peripheral components and circuits are required e L otbon | | | | Ak T O S | I s i e
for the CPU and GbE-PHY, enabling development of more 1ch | g2hitsch (768 KB) N 7] Trans [~ Conneotor
. . UART
compact circuit boards. 2-ch I/F Data RAM
. . i (Quad) (512 KB)
© The provided sample code can be customized to suit the 120 S(mgﬂtgﬁ
applicable hardware specifications and applications. Zeh Slave) P Field
O The included H/W-RTOS reduces the CPU load and g om Etnornet
enables a lower power consumption in the developed S Eral A p— Hsbs-mn«
equipment. (30port) | (106 port) (128 KB) 1l
Network Timer Clock Main Device " User Applicati
‘ 2.097512 MHz ‘ ‘ Glock (25 Miry) "—EDS'Q”"‘“ ‘ i ‘
Contact information

2-7-3, Marunouchi Chiyoda-ku, Tokyo 100-8310, Japan
https://www.mitsubishielectric.co.jp/fa/
* Or contact your local CLPA office (P.26)



Renesas Electronics Corporation

"R-IN32M4-CL3" is a communication LS| for CC-Link IE TSN Class B remote station.
= t CC-Link IE TSN is realized on a single chip by installing 2 port Gigabit Ether PHY,
= EN ESAS CPU, and large-capacity memory. In addition, OS and software necessary for

development are included to realize smooth product development.

Developable stations / Certification classes

Development tool Station type Certification class Product name
Communication LS| with built-in
GbE-PHY

Remote station Class B R-IN32M4-CL3

Development method

Provides all hardware, software and development environment necessary for CC-Link IE TSN communication.
Evaluation can be started immediately according to the procedures in the startup manual.

Communication LSI Software
CPU Cortex-M4 CC-Link IE TSN remote station
Large capacity memory CC-Link IE Field intelligent device station
CC-Link IE TSN dedicated hardware TCP/IP stack, peripheral driver
2 port Gigabit Ethernet PHY Project file for master station ﬁ‘
Manual Evaluation board ﬂ‘ \
Hardware manual Evaluation board DY
Users manual with R-IN32M4-CL3 A
Startup manual
etc.

Features and benefits of development methods

R-IN32M4-CL3 Block diagram Feature of R-IN32M4-CL3

N @ Built-in hardware for CC-Link IE TSN
R-IN Englne High precision time synchronization and time
sharing communication

Arm® Cortex®-M4
processor with FPU

Real time OS
Accelerator
(HW-RTOS)

@ Built-in 2 port Gigabit Ethernet PHY
Reduction of mounting area and development cost

Ethernet Accelerator
Check Header Buffer
Sum ENDEC J Manager

© Equipped with R-IN engine

Ethernet Fast real-time response
Controller Low power consumption
CC-LinkIE TSN
Remote Station O Full software

CC-Link IE Bietd Complete with OS, communication protocol and
Intelligent Device peripheral drivers to shorten development period

Built-in RAM
with ECC

Ethernet MAC

+2 port Switch © Package

484PBGA, 23mm(], 1.0mm pitch

10100 M /1 G 356FBGA, 177mm[], 0.8mm pitch
2 portEtherPHY

2.5 V Regulator
for PHY

TOYOSU FORESIA, 3-2-24 Toyosu, Koto-ku, Tokyo 135-0061, Japan

For inquiries regarding products, samples, or purchases, please contact your local sales representative or distributor.
https://www.renesas.com/jp/ja/support/contact.html

* Or contact your local CLPA office (P.26)
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Development Tool

port industrial automation GmbH

PORT’s CC-Link IE TSN Stack products can be obtained in different versions.
‘ rt IIIJV,;)(ESE'?:IIELNAL Whether master or remote station (software stack) - large quantities or small
A COMMUNICATION quantities - PORT offers the right solution for every user of CC-Link IE TSN

technology.

Developable stations / Certification classes

Development tool Station type Certification class Product name

Class B*

*Class B available if Hardware supports TSN

Software Development Kit Master station CC-Link IE TSN Master SDK

Development method

I The application decides what you need - PORT offers the right CC-Link IE TSN Master solution
for your need - Semiconductor independently.
© SDK uses GOAL, port’s Industry 4.0 platform.
@ Platform is easily portable to customer’s hardware and operating system.
© Master station sample platform : NXP LS1028ARDB
NXP i.MX RT1170 (to be certified soon) Class B & A controllable
@ Port's Design Tool allows easy creation of application data objects (Link Devices or CANopen objects), Stack
configurations and Device Description files.

Features and benefits of development methods

@ Allows implementation of Management Master station and Control Master station.
* Management Master Station: Controls other slaves and manages the network (only one station per network).
» Control Master Station: controls other slaves and masters (one or multiple CM stations per network).

@ Supports time synchronization via IEEE 802.1AS and IEEE 1588v2 (both E2E and P2P delay mechanisms are
supported).

© Supports hardware implementation of TDMA-scheduling (IEEE
802.1Qbv). Application

@ Supports control communication (cyclic communication) with

Device stations and other Master stations. CC-Link IE TSN Othen

Master or Remote Protocols

© Supports Transient Transmissions (acyclic communication) with
other stations.

* Reserved transient Transmission: acyclic communication within Serane B I B
timeslot for cyclic communication. GOAL API
* Non-reserved Transient Transmission: acyclic communication within S e — E—
timeslot for standard Ethernet traffic. (LIRS Rarabich I iervciy I ierrcry
© Supports SLMP (Seamless Message Protocol) for acyclic data GOAL Target AP
@ Support of multiple cycle times.
The Master can perform control communication with multiple
slaves with different cycle times. All cycle times must be a m
muItipIe of the smallest cycle time. Industrial Communication Framework - Middleware GOAL

© Cyclic Start/Stop: stop and restart cyclic transmission with other
stations.
@ Certification Class B is possible.



Developable stations / Certification classes

Development tool Station type Certification class Product name
Software Development Kit Remote station Class B/A CC-Link IE TSN Remote SDK

Development method

The application decides what you need - PORT offers the right CC-Link IE TSN Remote
solution for your need - Semiconductor independently.
SDK uses GOAL, port’s Industry 4.0 platform.
Remote Station sample platform is the NXP LS1028ARDB, i.MX RT1170.
Port's Design Tool allows easy creation of Application data objects (Link Devices or CANopen objects), Stack
configurations and Device Description files.

Features and benefits of development methods

Allows implementation of Remote Device Station.

Supports time synchronization via IEEE 802.1AS and IEEE 1588v2 (both E2E and P2P delay mechanisms are
supported).

Supports hardware implementation of TDMA-scheduling (IEEE 802.1Qbv).

Supports control communication (cyclic communication) with Master stations.

Supports Transient Transmissions (acyclic communication) with other stations.

* Reserved transient Transmission: acyclic communication within timeslot for cyclic communication.

* Non-reserved Transient Transmission: acyclic communication within timeslot for standard Ethernet traffic.

Supports SLMP (Seamless Message Protocol) for acyclic data transfer.

* Please refer to the diagram on P.18.

Regensburger Strasse 7b / 06132 Halle-Saale
+49-345-77755-0 (-20)
https://www.port.de/

@D service@port.de



Development Tool

HMS Industrial Networks

77 Anybus CompactCom 40 CC-Link IE TSN is communication module for your device to
Hms connect CC-Link IE TSN network. You can quickly launch your CC-Link IE TSN

compliant products by implementing an Anybus solution.

Developable stations / Certification classes

Development tool Station type Certification class Product name
Embedded Module Remote station Class B Anybus CompactCom B/M40 CC-Link IE TSN

Development method

Protocol processing is performed by the Anybus

®
CompactCom40, so that no advanced knowledge is required for Anygm"mlmsu
development. HMS significantly reduces the risk of certification Module type (M40)

testing while the product is still embedded, since maintenance
and pre-certification have already been performed by HMS.

Two types are available to suit your product.

Module type (M40)
Fully implemented industrial network functionality
Pluggable communication interface
Highest effectiveness in minimizing development man-hours
and accelerating product release
With or without housing is selectable

Brick type (B40)
Card type with communication controller, memory, peripheral
parts, interface circuit, etc. mounted
Flexible to various shapes of connectors and mechanical
design constraints

Housing available Without housing

Brick type (B40)

Features and benefits of development methods

You can lower development cost and bring your product to market in a short period of time.
Features : Remote Station, Certification Class B, 100/1000 Mbps x 2 port, IT protocols (Web server, FTP server,
Email client)

Specifications Module

52 x 50 x 22 mm

Size (LxWxH) 36 x 36 x 8 mm 51 x 37 x 16 mm (without housing)

- 8/16-bit parallel (30 ns access)

- High-speed SPI (The baud rate can be set at up to 20 MHz)

- Shift register (For I/O devices)

- UART (Backward compatibility with 30 series, up to 625 kbps)

Host interface

1.27 mm pitch
56 pin connector (host) h
Connector 52 pin connector (network) 50 pin Compact Flash connector
Pitch header
Power supply 3.3VDC 3.3VDC
Operating o -40 to 70°C
temperature “401085°C -40 to 85°C (without housing)

Shin Yokohama KS Bldg. 6F 3-18-3 Shin Yokohama, Kohoku-ku, Yokohama, 222-0033, Japan
+81-45-478-5340 @HIYED +81-45-476-0315

@ jp-sales@hms.se

@™ https://www.hms-networks.com/



SILA Embedded Solutions GmbH

CC-Link IE TSN software development kit for remote stations is provided as
portable C source code with sample applications for STM32. A unified porting layer
allows easy adaption of the stack to customer specific hardware. The SDK is self-
contained and no further costs are involved for development of a CC-Link IE TSN
remote station.

EMBEDDED SOLUTIONS

Developable stations / Certification classes

Development tool Station type Certification class Product name

Software Development Kit Remote station Class B CC-LINK IE TSN STM32

Development method

The SDK is self-contained and evaluation can | Application ié‘é?#ispﬁﬂfﬁﬂiﬁ
easily be performed on the STM32 NUCLEO .. ] e
evaluation board as provided by numerous 3rd COREAP!
party vendors. bORT core
Remote device application development can be started on the -API (by us)
SLMP
evaluation boards using the provided CSP+ files and examples o || snme
for GX Works3. Other masters will be supported in future demos. o
If hardware and software environment is similar to the demos, PORT
) 802.1as || 1588v2 RTOS (by yourself
they can be used for your own software development. Otherwise, Ethernet | |Qby g; w
the demos can serve as a starting point to adapt the port to new
RTOS and/or hardware platforms. | Hardware | tyour choice
Embedded Experts GmbH, a SILA subsidiary, also provides
porting services to existing or new customer hardware.
To further support development, the SDK includes a combined
getting started and porting manual.
Features and benefits of development methods
Features: STM32
. (OF] FreeRTOS
Delivered as C source code . STM32CUbelDE or
Supports STM32 GCC + CMAKE based
evices
Use har.dwarej MAC support for [EEE 802.1AS and IEEE TSN IEEE 802.1AS + IEEE 1588v2 IEEE 802.1Qbv
1588v2 if available. Ethernet ports 1 (Star)
* Software 802.1Qbv implementation Speed 100 Mbit/s

Complete with OS, TCP/IP stack, documentation and
samples to reduce development time.

Linzerstrasse 28, Sankt Pélten, 3100, Austria
+43-2742-93084

@D office@embedded-solutions.at
www.embedded-solutions.at



CC-Link IE TSN Specifications

J

CC-Link IE TSN Specifications

Communication speed 1 Gbps, 100 Mbps (Full-duplex recommended)
Communication method Time sharing method, Time managed polling method
Synchronization function IEEE802.1AS

Process Flow for Developing
CC-Link IE TSN Compatible Products

{

Nl 6 eRks comnEsEs i 6ne e 64,770 devices (total of master/device stations)

) For address Class A of IP address, up to 65,535 nodes can be connected.
* Optical fiber (multimode fiber compliant with IEEE 802.3): 550 m
. . * Optical fiber (SI-POF): 20 m
~ Maximum distance between nodes « Optical fiber (SI-HPCF): 100 m
o » Twisted pair cable (compliant with IEEE 802.3): 100 m
é Maximum number of branches No upper limit
% Maximum cyclic size per station Max. 4 G (4,294,967,296) octet in total per station
g Transian iEnamiesien With the server function and client function for each station.

Transmission capacity is the same as SLMP.

Topology Line, star, line/star mixed, ring

For more details, please refer to the CC-Link IE TSN Specifications.
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l Overview of CSP+ EEP"‘

CSP+ is an abbreviation for Control & Communication System Profile Plus. It is a profile that describes information (network
parameter information, memory map, etc.) required for the startup, operation and maintenance of CC-Link Family compatible
devices.

As CSP+ has integrated profile specifications, all CC-Link Family protocols can be described in the same format.

By using CSP+, CC-Link Family users can easily set parameters for each model with the same engineering tool.

Advantages of CSP+ development

@ Integrated engineering tool environment
Development vendors of CC-Link Family compatible products do not need to create separate engineering tools as long
as CSP+ files for the developed products are created. Furthermore, the profile notation according to applications such as
diagnostics and energy management makes it possible to display dedicated screens with layouts specialized for each
application in the engineering tool.

® Reduced support operations
Since the network parameter information and memory map are described in the CSP+ file, CC-Link Family users can set
network parameters and create comments without needing a manual. Also, since device parameters can be set and
monitored without a program, user support operations for development vendors will be reduced.

© XML format adopted
As CSP+ compatible files are in XML format, a general-purpose XML processing library can be used. Therefore,
development vendors can reduce the time required for profile development.

CSP+ conformance testing

‘ With the addition of CSP+ test items, conformance tests will be operated as follows. ‘

© Partners developing new CC-Link Family compatible products
As of April 2013, it is necessary to take the CSP+ test in addition to the conventional device tests based on the new
conformance test specifications.
® Partners who already have certified products
Development of CSP+ is optional for products that have already been certified.
In addition, conformance testing will be conducted free of charge for CSP+.

Flow of CSP+ operations

(1) Using the CSP+ creation support tool (can be downloaded from the CC-Link Partner Association website),development
vendors create profiles for the CC-Link Family compatible devices.

(2) After the above file is created, a conformance test is conducted at the CC-Link Partner Association, and the certified file will
be posted on the CC-Link Partner Association website.

(3) CC-Link Family users can download the CSP+ files describing the profiles of the CC-Link Protocol Family connected
devices created by development vendors of CC-Link Family compatible products from the website of CC-Link Partner
Association or the development vendor.

(4) The CC-Link Family user will use an engineering tool that can use CSP+, import the CSP+ file of the device downloaded in
(3), and implement engineering for the device.

Create a profile using the Engineering tools (Monitoring,

CSP+ creation support tool Diagnosis, Parameter setting, etc.)
- L @ Product
@ 5 ﬂ packaged ——

Operation
method

3 S Available online
Zenpesns®

(CC-Link Partner Association Partner /
CC-Link Partner Association)

(@ Create (2 Conformance (3 Release

¢ CC-Link Family product development
* CC-Link Partner Association vendor * CC-Link users
* CC-Link Partner Association

Target users * CC-Link Family product
development vendor

Please check here for
more information.

Process Flow for Developing W

CC-Link IE TSN Compatible Products

|l

Development Tool
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https://www.cc-link.org/en/cclink/cspplus/index.html

Guide to Admission

M Visit the CC-Link Partner Association website to apply for membership

In order to develop CC-Link IE TSN compatible products, it is necessary to join the CC-Link Partner Association.
From helping partner vendors develop compatible products to promoting our partners products globally, CLPA provides a wide
range of support services.

Sign up for a new
membership here.

B CC-Link Partner Association membership category

* Development of CC-Link Family compatible products

* Sales of CC-Link Family compatible products

¢ Use of CC-Link logo

» Technical support from the CC-Link Partner Association

* Product promotion (website, exhibition, etc.) by the CC-Link Partner Association

Regular members
Executive members
Board members

Registered members * Only provides access to CC-Link Family specifications

H Rights and fees by membership category

Rights & fees/membership

Registered
member

Regular
member

Executive
member

Board member

Annual fees Not charged 100,000 yen 200,000 yen 1 million yen
Amount of money in () shows monthly fees for intermediate enrollment. (free) (9,000 yen) (18,000 yen) (84,000 yen)
Initial fee Not charged (free) 1 million yen
The right to obtain the CC-Link Family specifications free of charge Yes
The right to use SLMP technology Yes
The right to use the CC-Link Family technology No Yes
- Master/Local Station
CC-Link IE TSN - Remote Station 100,000 yen 50,000 yen
- Development tool
- IESMAP
CC-Link IE Safety - IESSLP 300,000 yen 200,000 yen
- Development tool
CC-Link IE - Master/Remote Station Not Charged Not Charged
Field Network Basic - Development tool (free) (free)
. - Master/Local Station
C.C'Lmk 1= - Intelligent Device Station 400,000 yen 300,000 yen
Field Network
- Development tool
?onformance CC-Link IE - Normal Stati'on
est fees Caiialer Neieils - Control Station 400,000 yen 300,000 yen
(per product) - Development tool
- Master Station
. - Remote /O Station
CC-Link/LT - Cable 300,000 yen 200,000 yen Not charged
- Development tool N/A (included in
- Remote Device Station annual fees)
; zzggte oS 300,000 yen 200,000 yen
CC-Link - Development tool
- Master/Local Station
- Intelligent Device Station 400,000 yen 300,000 yen
- Development tool
- Cables
CC-Link IE TSN - Connectors 100,000 yen 50,000 yen
Recommended - Switches, etc.
- wiring product ) - Cables
test fegesp 'C::.C'Lmk 12 - Connectors 150,000 yen 100,000 yen
ield Network .
(per product) - Switches, etc.
CC-Link IE - Cables
Controller Network - Media converters, etc. 150,000 yen 100,000 yen
Jlociicaiices CC-Link IE TSN - Software etc. 100,000 yen 50,000 yen
(per product)
The right to use the CC-Link Family logo No* Yes
Technical support No Yes
Publishing products in home page/Electronic Partner product catalog
No Yes
(No charge)
Promotion at fairs No Yes
Information about events Yes
Posting of company name on CLPA website

* As long as it does not conflict with the rights of other partners, you may use the logo for promotional purposes only.


https://www.cc-link.org/en/clpa/members/index.html




@ Get the membership to CLPA

Would you like to improve your FA, BA, and PA devices by making them compatible
with the CC-Link Family? Are you interested in open FA devices that satisfy
international standards? The members can develop business opportunities and
possibilities by receiving services such as support for developing compatible products.
Please check the details and apply on our website.

FA:Factory Automation / BA:Building Automation / PAIProcess Automation

CC-Link Partner Association

6F Ozone-front Building, 3-15-58, Ozone, Kita-ku, Nagoya
462-0825, Japan

TEL: +81-52-919-1588

E-mail: info@cc-link.org

New publication, effective Jun. 2023

CC1907-50ENG-C All third party trademarks and/or registered trademarks are the property of their respective owners and acknowledged.
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