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TMGTE

About us

TMG TE (TMG TECHNOLOGIE MANAGEMENT GRUPPE Technologie
und Engineering GmbH) was founded in Karlsruhe in 1987
with the aim of supporting the manufacturing and
processing industry in sustainably exploiting the
value-adding potential of industrial communication
technology. As a recognized technology expert, the
company can now draw on almost forty years of
experience.

TMG TE, former TMG i-tec, was one of the pioneers for the successful application of
PROFIBUS technology in manufacturing and process automation.

With the trend towards end-to-end networked processes in companies and the use of
Ethernet also at the field level, we have expanded our focus to PROFINET, EtherNet/IP
and EtherCAT. The biggest challenge so far is the digitalization of the lowest process
level with sensors and actuators with a globally accepted standard. TMG TE is the
global leader in 10-Link as a technology provider.

As future challenges we see Industry 4.0 with the continuous integration with the IT
world and the Internet of Things (IoT) as well as the emerging standards for this. New
technologies such as 2-wire Ethernet physics (APL, SPE) bring Ethernet-based
fieldbus systems closer to the production floor level.

We have also successfully taken on the task of offering our products and services
internationally, and today we have predominantly international business worldwide.

The Team

Our team consists of young dynamic as well as longtime experienced engineers. In
addition to many years of experience in industrial communication technology and
embedded software development, the team is characterized by a strong identification
with our customers and our technologies.

Your contacts

Klaus-Peter Willems Managing Partner
Dirk Brauner Managing Partner
Kevin Wiktor Sales
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PROFINET Device

Our PROFINET Device Stack can be used to realize simple devices like IO modules
up to high performance devices like drives. The stack is highly portable and can
therefore be used on a wide variety of platforms. Option packages such as IRT
(Conformance Class C), system redundancy, security and |O-Link integration make

the solution scalable.

TMG TE GmbH Your contact for Sales:

PROFINET Device Stack
Integration Services
Respectively for factory and
process automation

Conformance Test Services

Compliant with the latest PROFINET specification

Certified with conformance class A, B, B (PA) and C ‘,’
Easily portable to many platforms 2 TEXAS
, INSTRUMENTS
Includes LLDP and MRP client
ENESAS
Hardware: Compatible with many 32-bit microprocessors R
= such as Rx, RZ/N , STM32, Sitara AM2x,3X,4X,6X 32\6]'6%%

Portable to many real-time operating systems

= such as Free RTOS, embOS, TI-RTOS, Linux (with real-time patch)
Supports PROFINET over APL (Advanced Physical Layer)
Option packages available for:

* IRT (Conformance Class C)

= System redundancy (S2) and dynamic reconfiguration
= Security Class 1

= 10-Link integration

Zur Giel3erei 10 Kevin Wiktor (sales@tmgte.de)

76227 Karlsruhe - Germany
Phone: +49 721 82806 0 Management:
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PROFINET over APL — 3
Reference Integration

= On Analog Devices EVAL-ADIN1110

ethernet-apl™

advanced physical layer

* On Analog Devices Round board
= Compliant with the latest PROFINET

specification ANALOG

= Conformance Class B (PA) DEVICES

= System redundancy S2
= Dynamic reconfiguration

= Security Class 1

For PROFINET over APL a reference integration for the APL (Advanced
Physical Layer) with the ADIN1110 (10BASE-T1L MAC-PHY) from Analog
Devices is available to simplify the start of the development and to save time to

market.

= Is compliant according to the latest PROFINET specification

= with the STM32L4S5QII3P or MAX 32690 and ADIN1110 on evaluation boards
from Analog Devices

= with Example application of TMG TE with GSD and GSDX

* FreeRTOS is used as operating system

* LwlIP is used as TCP/IP and SNMP stack
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EtherNet/IP Adapter

= EtherNet/IP Stack Stack
© Integration Services
* Respectively for factory and process

automation

«~ Conformance Test Services

Our EtherNet/IP Adapter Stack is universal and can be used for most field devices.
The core of the EtherNet/IP Adapter Stack is completely hardware independent and
supports 32-bit microcontrollers. A real-time operating system and TCP/IP stack are

required for execution.

The software is delivered as ANSI-C source code incl. user manual and

implementation examples.

= Compliant with the latest EtherNet/IP specification
p p ‘_YI
* Includes LLDP Stack :
- }.IE)S(’?lgUMENTS
= Easily portable to many platforms
RENESAS

= Hardware: Compatible with many 32-bit microprocessors

= such as Rx, RZ/N, STM32, Sitara AM2x,3x,4x and 6x
= Portable to any real-time operating system

= such as Free RTOS, embOS, TI-RTOS, Linux (with real-time patch)
= Option packages available for:

* DLR (announce based) on all platforms

= DLR (Beacon based) on Renesas RZx and Texas Instruments Sitara

= 10-Link Integration
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|IO-Link Device Software

With the very comfortable TMG TE 10-Link
Device Software, simple to complex 10-Link
devices can be realized on all platforms in a

very short time.

= 10-Link Device Software conformant to the latest
|O-Link Specification (V1.1.4)

= Supports all telegram types and bit rates

= Backward compatibility to 10-Link V1.0

= Easy integration on all microcontrollers (8/16/32 Bit)
= Works with all 10-Link transceivers

= Very small footprint

= Application framework available

= 10-Link Device Firmware Update available

I0-Link Device Stack

SedisllEaiine, s iy el The Stack implements the 10-Link commu-

I nication interface and provides the entire
™G IO-Link functionality for this purpose.
A F . . .
I0-Link |O-Link Device Stack Extensions
Stack Extensions The Stack Extensions implement the 10-
A 4 o Link related Device application with:
Start Up Application Layer Interface - Parameter Manager, Data Storage,
: Block Parameterization, Event
T TMG Dispatcher, Device Status and Detailed
= Device Status, Parameter Consistency
] FA, h !
o [] I0-Link Check, Application-Reset and Back-to-
g Device Stack Box commands
Y 1 . . .
BSP Interface IO-Link Device Firmware Update
: 4 - = according to the current 10-Link Profile
Board Support Package (BSP) NVRAM BLOB Transfer & Firmware Update
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TMG IO-Link Device Tool V5 - SE
Standard Edition ~i\/c
- includes TMG USB 10-Link Master V2 SE S Standard Edition

Revision 511
d 4899

The TMG USB Master V2 SE is done for all use cases
where a fieldbus 10-Link master is to complicated and
need to much additional staff. 1'1'51'1’"

UNIVERSAL SERIAL BUS

This version is foreseen for demonstration or pre
parameterization.

Protocol implementation and tooling is according to the
newest 10-Link specification.

The software used for fieldbus masters and 10-Link
master modules of remote 10 systems has the same
basis. By using the tool with its IODD interpreter for
certification testing it is the best known tool for 10-Link.

Gladly we offer brand label agreements for the USB IO-
Link master V2 including software.

= Intended for service and sales

= Parameterization, observation and diagnosis of IO-Link devices

= 10DD interpreter for IODD V1.0.1, V1.1 and V1.1.4

= Free published interface for graphical user interfaces for 10-Link Devices
= Support of IODDFinder, Firmware Update

= 10-Link Safety Extension available

= Can be used without external power supply (USB -> 24V / 80mA)

= External power supply with international adapters if more current is needed

TMG TE GmbH Your contact for Sales:

Zur Giel3erei 10 Kevin Wiktor (sales@tmgte.de)
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TMG USB IO-Link Master V2 — DLL

Library for using the TMG USB IO-Link Master V2 SE
with own software on Windows PCs.

UNIVERSAL SERIAL BUS

The most important applications are

= End-of-line testing, configuration and calibration in
the production

= System testing

= Applications in laboratory operations where PLCs are
not often used

Technical data

= Can be used with C, C# and Visual Basic (.NET)

= Compatible to TMG USB 10-Link Master V2 SE and TS
= Windows 10 and 11 (32Bit and 64Bit applications)

Note 1: The TMG USB IO-Link Master V2 SE is not part of the delivery.

Note 2: The device should not be used for general automation tasks, as the USB
interface is not suitable for this.

TMG USB 10-Link Master V2 - IOLS - DLL

Library with 10-Link Safety Extension for using the TMG USB IO-Link Master V2
SE for system test and end-of-line testing, configuration and calibration in the
production.

= Technical data like standard DLL

= Workstation license with security functions to prevent misuse for functional
safety applications

Important: The software and the TMG USB IO-Link Master V2 SE/TS are fully
compliant to the 10-Link Safety communication but not compliant with IEC 61508.
It is not allowed to use the software and the device in functional safety
applications!
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TMG 10-Link Device Tool V5.1 @ Io Llnk
= 10-Link Engineering Tool

= Configuration of 10-Link Masters across manufacturers

= Parameterization of 10-Link Devices via IODD V1.0.1, V1.1 and V1.1.4

= Open 10 Device GUI (graphical user interface)

= 10-Link Safety supported d
Stand alone PC Tool or integrated in TIA Portal from Siemens

[ |
TooLCALLING INTERFACE
| m ll-« 0980-ESL-3... Slave 2 Stave 1 MVK-MPNIO.
' =0 = BN & @ -»m- = S B Sl FE
....... 1 T i
File Options Help Logged in as Specialist
(1) TG USB I0-Link Master V2-TS | (1) TMG-PC-Sm-BherNet/IP | (1) TMG-PC-Sim-PROFINET | [(1) [04] TMG Color 01 | Topolegy | Search Master
B P
) (1) TMG-PC-Sim-PROFINET = =] o TG FC S P
Vendor 10-Link Master s PROFINET
Y VIG Color 01 at TMG-PC-Sim-PROFINET ( 1) [014] C & (1) TMGPC-Sm-PROFINET
~~~~~~ o Name [ - - - . . = @ [04] TMG Color 01
Managemens Gruppe - 4+ 2] directwitemode ~ @ [14] Sample Device A
™ | Common | Process Data | dertficaton | Observation | Parameter | Device GUI | Genenc| E%USB’WIWMA
o MNeame §| - Samplefor Open Device GUI &1 < (COM7) TG USB 10-Link Master V2- TS
TMG TE GmbH e 1P Ada] 100D TMG Color-01-2015051240DD1. 1l Oetiors @ [04] TMG Color 01
''''''' ’ GUIDLL TMG Color-0140DGUI e Conv [ 1xIZSms v
Pots Aatne troppe -
drmcingio et Sngacning ik e T B
| (ke (e e @ | Omdmate B e 0w oo IR o
User Role Specialist Reset to factory settings
14 @ 0olnk TMG TE GmbH Process Data .
2|4 @ ouk | TMG TE GmbH o, I e Dt B o Cobos
3| 4@ OUnk
4|4 @ ouk s Coltatien I Cor 1 dtoctod
[ [T Color 2 detected .
5|4 |@ ok | Catalog o Fiter applied
6|4 @ oL [T Color 3detected
! = 4 @ O500WGP-11125092 (OL1.1) A
74 |@ oux [T Color 4 detected &0) 0500W.SP
[ Ambient Light Lim detected @ 0500W.SP-11125098 (OL1.1)
-0 UNK 09
= 7 IR Lmt detected @ UNCK03G8914/0 (OL1.0)
[T Temperatur Limt detected @ UNCK 03G8914/KS354/10 (IOL1.0)
Device Wertfcaton . - & @ UNDK 09G8914/10 (OL1.0)
Vendor D | OK014F | Device ID | 0x640001 | Product ID |Col Eqmoﬁ”;z‘ﬂm’m“‘m oL
00D | TMGColor01-2015051210DD1. 1aml -0 Sample Devices
-0 Sample Device
Teach Color 1 Teach Color 2 Teach Color 3 Teach Color 4 Teach Ambent Light Teach infra Red @ Sample Device A (OL1.1)
Process Data @ Sample Device B (OL1.1)
@ Sample Device A (OL10)
Cortig o bpn Lengh 32 |  Devios put Lengl _— P @ Sample Device B (0L10)
Configured Output Length 32 Device Output Length =) TMG Color Sensor
@ TMG Color 01 (OL1.1)
v
I B D I < 2

=

e ol - Customizing available
s ® Special features of masters and devices can be added by master
------- and device GUIs which can be imported into the tool
= The Open IO Device GUI is open and published by TMG
= For Master Integration we offer our cooperation
* License Models:
= Single license (PC based or on dongle)
~ Flat rates available for OEM versions

TMG TE GmbH Your contact for Sales:
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TMG IO-Link Device Tool V5 - PE .
- Professional Edition @ IO_ Llnk

« For IO-Link masters of several manufacturers and for all IO-Link devices.

~ Today we support more than 100 different Masters from about 20 manufacturers
= The cross-manufacturer, cross-device and cross-fieldbus version follows the
requirements of large 10-Link users.

Master manufacturer and fieldbus crossing operation

= Executable as independently Windows application
= Integration into PLC engineering tools like TIA Portal

|O-Link master / port configuration

= Operation of 10-Link master without PLC

fe-——--]

ossible BN rn s
P pevice 1oo|
© Master Plug-In for customizing

Professional Edition

« Data Storage content transfer and

storage

= Multiple Communication interfaces

OEM Version
available!

available

IO-Link device operation and observation

= 10DD V1.0.1/V1.1/V1.1.4 interpreter

= All lO-Link devices world-wide without restriction

= Open 10 Device GUI (Extension for graphical user interface)
= 10DD Viewer

= 10-Link Device Firmware Update Support

= 10-Link Safety (parameterization and commissioning)

= 10DDfinder Support

TMG TE GmbH Your contact for Sales:
Zur GieRerei 10 Kevin Wiktor (sales@tmgte.de)

76227 Karlsruhe - Germany
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TMG IO-Link Device Tool V5 -TS @ IO L k
- Test System -LIN
-incl. TMG USB 10-Link Master V2 TS

This version is foreseen for conformance testing and
prescribed from the [O-Link Community for manu-
facturer declaration.

UNIVERSAL SERIAL BUS

Device Test System

Additional features to the Standard Edition:
Trace of 10-Link communication
Execution of test cases according to the 10-
Link Test Specification V1.1.4
Test of IO-Link devices V1.1.4 and V1.1.2
Common Profile test
Test configuration from |IODD

Creates test report for manufacturer Device Tool'VV/5
declaration |0-Link Device Test System
Easy to use, also for system integrators

Option packages available:
IO-Link Safety Device Test System
FW-Update Profile
The Test System is based on the IO-Link Engineering Tool for masters
and devices, which is the most widespread. It includes the full blown
IODD interpreter and an interface for graphical user interfaces for 10-
Link Devices.

TMG USB I0-Link Master V2 - EMC Test Master

Hnoen g

UNIVERSAL SERIAL BUS

This version is foreseen for testing the 10-Link specific
EMC robustness tests.

The test runs independent from a PC
Powered from 5V USB + 24V external Power
Supply

Test configuration by Application Specific Tag

TMG TE GmbH Your contact for Sales:
Zur Giel3erei 10 Kevin Wiktor (sales@tmgte.de)

76227 Karlsruhe - Germany
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Edition

TMG I0-Link Device Tool TMG USB 10-Link

Standard Professional Test-System Master V2 - EMC

TMG 10-Link Device Tool V5.1 - SE

|0-Link Device Tool V5.1 - PE

TMG 10-Link Device Tool V5.1 - TS

Support of 10-Link Masters from different
manufacturers

Test Engine to perform the |O-Link
Protocol Test

10-Link specific EMC Test Firmware

According to O-Link and I0DD specification
V1.1.4

I0DD standard V1.0.1, V1.1 fully supported
TMG 10-Link Master Support

IODD Viewer

10DD Finder

IODD Interpreter

10-Link Device Firmware Update

Process data Scope

Generic Dialog

Scope function

Online and offline project engineering

Open 10 Device GUI

TMG USB |0-Link Master V2 - SE

TMG USB 10-Link Master V2 - TS

TMG USB 10-Link Master V2 - EMC

TMG TE GmbH

Zur GielRRerei 10

76227 Karlsruhe - Germany
Phone: +49 721 82806 0
Email: info@tmgte.de

Software included

Unique Software functionality

Basic Software functionality

Hardware included
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TMG 10DD Checker GUI TMGTE

TMG IODD Checker GUI

The TMG 10DD Checker GUI is a Windows
Communit TMG TECHNOLOGIE MANAGEMENT GRUPPE Phone: +49 721 82806 0
y. Technologie und Engineering GmbH (TMG TE) Fax: +49 721 82808 10
Zur GieBlerei 10 Email: info@tmgte de.
D-76227 Karisruhe Internet: www.tmgte.com
e TMG 10DD Checker GUI V3.6.0 - X
File Check Help
& X 2 202 a\lgl| [ |pissbleWamings || Show altest cases [/ Enable to wite stamp | Checkonly CRC 1
‘ D:\TMGTE\SVN_Projects\_Produkte\IODD Checker\IODD V1.1.3\TestlODDs\CP\Test_I0DDs\TC-CP-002-Device Status Defauit-neg-20240823-0DD1.1.xml 113 emor
I0DD-Snippets-IOLS_V1.1.4.xml ~
Checks file : D:\TMGTE\SVN_Projects\_Produkte\IODD Checker\IODD V1.1.3\TestIODDs\CE\Test_IODDs\TC-CP-002-DeviceStatusDefault-neg-20240823-I0DD1.1.xml
XMLReader: Begin CRECK.eussesessenss e -
XMLReader Validation: no errors
Business rules: CRECK ...ivevsiesrvassinaiiasis
Profiles rules: Begin CRECK........ecenennenncunannnnsn
test case : "ProfileRules" : errors occurred
check profile rules (PrRu): Common Profile
line 81 (IODD): error : attribute @defaultValue="0" is not allowed : line 38 (PrRu): <StdVariableRef id="V_DeviceStatus" profileConstraints="FR_ID">
check IODD Parameters, SystemCommands, Events on exclusive profile use
error : Check of 'TC-CP-002-DeviceStatusDefault-neg-20240823-I0DD1.1.x¥ml' failed. v
81 : <StdVariableRef id="V_DeviceStatus" defaultValue="0"/> ~
82 : <StdVariableRef id="V DetailedDeviceStatus" fixedlengthRestriction="g"/>
83 : <StdVariableRef id="V_ProcessDatalnput"/>
24 : <StdVariableRef id="V_ProcessDataOutput®/>
85 : <Variable id="V_CP_FunctionTag” index="25" accessRights="rw" defaultValus="***" sxcludedFromDataStorage="false">
86 : <Datatype xsi:type="StringT" fixedLength="32" encoding="UTE-g"/>
87 : <Name textId="TN V_CP_FunctionTag"/>
88 : <Description textId="TD_V_CP_FunctionTag"/>
89 : </Variable>
90 : <Variable id="V_CP_LocationTag” index="26" accessRights="rw" defaultValue="***" excludedFromDataStorage="false">
91 : <Datatype xsi:type="StringT" fixedLength="32" encoding="UTF-8"/>
92 : <Name textId="TN_V_CF_LocationTag"/> ©
38 : <StdVariableRef id="V_DeviceStatus" profileConstraints="PR_ID"/> ~
39 1 <StdVariableRef id="V_DetailedDeviceStatus" fixedLengthRestriction="#tbd#" profileConstraints="PR_ID"/>
40 : <Variable id="V_CP_FunctionTag" index="25" ights="rw" excludedFro orage="false" profileConstraints="PR_ID" checkAttributes="option defaultValue">
41 <Datatype xsi:type="StringT" fixedLength="32" encoding="UTF-&"/>
42 : <Name textId="TN V_CP_FunctionTag"/>
43 <Description textId="TD_V_CP_FunctionTag"/>
4g : </Variable>
45 : <Variable id="V_CP_LocationTag" index="2&" ights="rw" excludedFro orage="false" profileConstraints="PR_ID" checkAttributes="option defaultValue">
46 : <Datat xs1TTyp: ingT" fixedL: 32" encoding="UTE-8"/>
47 : <Name textId="TN_V_CP_LocationTag"/>
48 : <Description textId="TD V CP LocationTaq"/> i/

- Contains all valid IODD Checkers
- Automatically selects the correct IODD Checker

- If you double-click on the error line, the Checker GUI automatically opens the
IODD and, from IODD-V1.1.3-Checker-V1.1.12 on, also the corresponding
IODD snippets at the specified line

- The IODD window is not an XML editor but easy changes like deleting
superfluous texts can be made here

- The Light Edition is available for free for our customers

- The Development Edition which supports additional test and code generation
(like Profile IODDSs) is in preparation and will have work station licenses

TMG TE GmbH Your contact for Sales:
Zur Giel3erei 10 Kevin Wiktor (sales@tmgte.de)
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|O-Link Master Software

= Support of all IO-Link functionality
= According to 10-Link specification 1.1.4

= Data storage functionality included

= All bit rates: 230.4, 38.4, 4.8 Kbit

= All telegram types 0, 1 and 2

= 1SDU with 8/16 Bit index and 8 Bit subindex

= Events with and without details

= No restriction in number of ports or performance

= Modular design following the specification

= Strictly separation of protocol stack, application and
hardware abstraction

= API follows the IO-Link Standardized Master Interface (SMI)

= Includes SMI-TCP protocol stack for engineering, IT and test

= Written in ANSI-C

Ported to (samples)

« Rx, V850, 78K0OR

«~ ARM9, STM32, Sitara AM2,3,4,6 / AMIC, NetX
« CORTEX MO/M3/M4/H7

=~ XC 167, PIC32

= Microblaze

Deliveries:
= ANSI-C source code = |OLM-Checker
~ SMI-TCP = Documentation
= Test Adapter = Sample application

We also assist in integrating the test interface for conformance testing,
fieldbus mapping and integration with the IO-Link Device Tool.

TMG TE GmbH Your contact for Sales:

Zur GieRerei 10 Kevin Wiktor (sales@tmgte.de)
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|O-Link Master In Design Solution e IO— L|nk

Ready to use solution

Reduces your time to market

Proved quality

Pre certified firmware for fixed hardware schematics
4 Port and 8 Port design available

The concept is to offer pre certified solutions which can be easily integrated. The
schematics contains all necessary elements for a full usable 10 Link V1.1.4 Master.
The IO-Link Master controller is connected to its host controller via a serial interface
(SPI). All software is delivered as binary code. ANSI-C source code is available as
an optional package. The firmware (binary code) can be used as it is.

Characteristics:

Flash handling for data storage
TMG 10-Link Master Stack V1.1.4
Data storage functionality included
|O-Link cycle time 400 ps
All bit rates (230,4k / 38,4k / 4,8K).
IO Ports for Pin2 (1/0 or diagnostic)
Firmware download over SPI

O B8P IXVW

SddV H

)

TMG SPIAPI interface Maxim Reference Design

Host Library as ANSI-C source code 4 Port Demonstrator

Test report for binary code is available NOW PART OF

Available with STM32F411, STM32G4 maxim ANALOG
integrated. DEVICES

Can be evaluated with
MAXIM MAXREFDEF165#
Board with STM32G4 available soon

The interface is based on a SPI sum telegram. Because of this technology only one
SPI interface with one chip select for up to 8 SIP chips is necessary. Optional a
daisy chain addressing can be implemented for modular systems. The host library
Is delivered as ANSI-C source code and can be ported easily to different host
controllers. Host controller requirements:

SPI interface (4 pins)
DMA for send and receive
Up to 8 SIP modules addressable (16 10-Link Ports)

TMG TE GmbH Your contact for Sales:
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TMG IO-Link Device Tool V5.1 - MT
|O-Link Master Test System

VTG @ KID EVICERTIO IAV/SHIR= V)

I@=LinkiMiasteraiest System

This edition is foreseen for conformance testing of
IO-Link Masters and approved from the 10-Link
Community for manufacturer declaration.

= Execution of test cases according to the I10-Link -
Test Specification V1.1.4

= Test of IO-Link Masters V1.1.4
= Creates test report for manufacturer declaration
= Easy to use

= Supports multiple communication interfaces for
test

= STCS as test protocol from the test
specification

= SMI-TCP for much more comfortable testing
= Others like PROFINET are in preparation
= Includes TMG USB IO-Link Master Tester Unit

The Master Test System is based on the I0O-Link Device Tool V5.1 for masters
and devices, which is the most widespread.

Any of the protocols used for testing except STCS can also be used with the 10-
Link Device Tool V5.1 as an 10-Link engineering tool. STCS is designed for
testing only and does not have the necessary functions for engineering.
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TMG 10-Link Master Test Device

The TMG IO-Link Master Test Device is intended
for the system test of I0-Link masters. Especially
for borderline cases there are no, only few or
sometimes expensive 10-Link devices. Therefore
TMG TE has developed the 10-Link Master Test
Device. This provides a selection of different 10-
Link configurations, which should simplify the
system test and realize a good test depth. We
always recommend to perform the protocol test
first with the specified test system and after
passing the test to perform the system test with
TMG 10-Link Master Test Devices on all ports.

Set test configurations

Test Device realizes the different test configurations by device compatibility or by
parameterization. So there is no need to load a new firmware to set a new test
configuration.

Test Configurations

First of all, there are 36 test configurations to choose from. If you add the
compatibility with 10-Link V1.0, then there are almost twice as many.

10-Link V1.1 compatible with Pre Operate— 1, 2,8, 32
V1.0 On-Request Data
V1.1 not compatible with
V1.0
V1.0
ISDU with and without Operate — 1,2,8,32
On-Request Data
Bitrate COM1, COM2, COM3 Events enable/disable
MinCycleTime 400 ps to 132.8 ms Parameter

Process Inputdata

0 to 32 Bytes

DirectParameters_2

DirectParameterOverlay

Process Outputdata

0 to 32 Bytes

Process data
simulation

cyclic or static

ISDU

Commands
Simple Data Types
RecordT

ArrayT
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|O-Link Gateway Solutions

When developing IO-Link masters, not only the respective fieldbus stacks and the
IO-Link master stack are required, but also the gateway application that maps the
fieldbus to 10-Link.

The ready-made gateway applications from TMG TE implement the available
integration specifications. Where they are not complete or up-to-date, we have
supplemented them accordingly.

Manufacturer-specific extensions have been taken into account so that they can
be easily supplemented.

7225 Etherilet/IP  EtherCAT ™

Py | ‘ Phy
Managed Switch

BSP Ethernet

Bootloader
RTOS

TCPIP

FW-Update
(Additional Ethernet
Services)

Fieldbus Stack

Interface for
10-Link Master

Microcontroller Fieldbus Application & Conformance Test
10-Link Gateway

Fieldbus / IO-Link

‘ Platform / Integration ‘

Interface for 10-Link
Engineering Tool

BSP RTOS, Memory

Gateway Manager

Data
Storage

Standard Master Interface (SMI)

10-Link Master Stack

BSP 10-Link Master

‘ 10- Link Phy ‘ | 10- Link Phy | | 10- Link Phy | | 10- Link Phy ‘

@ IO-Link

= For PROFINET and EtherNet/IP the stacks from TMG TE are used
= For EtherCAT we use the EtherCAT stack of the ETG / Beckhoff
* We also support the development of IO-Link Safety Masters

= Certified IO-Link Safety Libraries available
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|O-Link Virtual Device Concept AV

Decentralization helps to structure systems better and improves performance.
However, the available solutions are very manufacturer and fieldbus specific.

The 10-Link Virtual Device concept from TMG TE offers an approach that uses the
standardized integration of 10-Link into higher-level systems and thus also the
user's know-how in dealing with 10-Link and the IODD.

The pre-processing function is represented as a virtual 10-Link device. The

"function blocks" look like additional ports and are described by IODDs.

« Standardized pre processing

* Integration via IODD

« Applicable for local technology functions

« New catalog category in the tool

* New communication profile to
« configure the ports to be preprocessed
« describe the runtime environment

Use Cases:

+Machine technology functions that are to be
implemented independently of the higher-level system

* ]O-Link for numeric control and motion control

« Together with time and clock synchronization,
applications can be realized here that were
previously reserved for EtherCAT or PROFINET
CC-C (IRT)

« Simpler, more cost-effective, open and powerful

« Fieldbus devices (PROFINET, EtherNet/IP, EtherCAT,
....) with a common device engineering based on
IODD
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Functional Safety

TMG offers a wide range of safety
solutions for different communication
protocols.

|O-Link Safety

= The next big step for 10-Link
* TMG TE offers

« Master and Device Stacks
Engineering Tool

= Offsite Engineering Master -
-~ Safety Device Test System e IO' L|nk
- Safe Gateways to safety
* PROFIsafe
- FSOE In projects

= and others

PROFIsafe
- TMG TE offers ‘
= Black Channel Device Stack
- Development services PROFIsafe

= based on Siemens PROFIsafe stack

Safety over EtherCAT (FSOE) Safety over

« FSOE Master and Device Stack EtherCA'l:‘-
~ Development services
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|O-Link Safety Overview

With the new I10-Link Safety Library,

O-Link safety

applications can be

implemented more easily than ever before. You don't have to do without any of the

advantages of the universal and standardized 10-Link interface. On the contrary,

you not only use the full scope of all functions of Black Channel communication,

but also have a completely safe system in one at the same time.

|O-Link Safety — Complete Technology
and Tools from TMG TE

PLC Level
(Functional Safety)

Engineering

Fieldbus Level

@ I0-Link

slo

QI0-Unk  pavices

TMG TE GmbH
Zur Giel3erei 10

76227 Karlsruhe - Germany
Phone: +49 721 82806 0

Email: info@tmgte.de

with 10-Link Safety Master
(mapping and/or
local processing)

I0-Link
safety

OSSDQ

Sensor / Actuator /
Mechatronic Level

j [] ? H with 10-Link Safety

@ I0-Link
safety

Your contact for Sales:
Kevin Wiktor (sales@tmgte.de)

Management:
Klaus-Peter Willems and Dirk Brauner

Offer of TMG TE

IO-Link Device Tool V5.1
Open 10-Link Safety
Engineering

DTI, DDO

Dedicated Tools

TMG USB IO-Link Master V2
for 10-Link Safety
Commissioning

10-Link Master Stack

10-Link Safety Master Library
Fieldbus & FSCP — Integration
10-Link Safety Test Device

10-Link Safety Development Master

I10-Link Device Software

I0-Link Safety Device Library
I10-Link Safety Device Test System
I0-Link Safety Test Device

Development & Consulting Services

Copyright © 2024 TMG TE GmbH
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TMG 10-Link Safety Device Library e IO-L"’]k

The library is developed platform-independent safety
and with interfaces that do not place any special

requirements on the hardware platform and in particular on the internal
communication between the safety controllers. The software is designed for two-
channel operation. The safety integrity level SIL 3 can be achieved with the
software.

Technical Data

= Supports the 10-Link Safety
Specification V1.1.4.

= Easily portable to different platforms it
= Consistent separation of safety library A kD Sk || tandara At 5
(protocol stack) and integration o s
components e
. . — $‘\\_.!“ —
= Does not require an operating system Ty =
= To check the function together with the - m';.,
development environment and target | e i b
platform, we supply module test tor 105 edule i STNC | 1O e "
. i ) i
software in addition to the Safety ) i
Library, which can be compiled and !

executed for the target platform.
Although this is not mandatory, it is a
useful additional measure from our point
of view.
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|O-Link Safety - Dedicated Tool @ IO-L"’]k

safety

A CRC (Cyclic Redundancy Check) is calculated to protect the safety parameters.
A special Dedicated Tool is required for this purpose, with that the safety para-

meters can be checked, and the CRC can be calculated.

A dedicated tool can communicate with an Engineering Tool via DTI interface. TMG
TE has already implemented the DTI interface in the 10-Link Device Tool V5.1 and
has also created prototype Dedicated Tools that can be used as the basis for a
customer-specific Dedicated Tool. The solution we provide has been certified by
TUV SUD with a "technical report".

10-Link Device Tool V5.1 a
Master & Device Q
Device Engineering

FSP CRC calculator =

A |t DTI Interface
____t _}__ Online & Offline Configuration

* Invocation (TPF)
» Back channel (TBF)

e — » Communication Server (Online)

- —

oo
L 0 10PD Dedicated Tool Exchange )
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TMG I10-Link Safety Master Library e I0-Link

safety

Safety Library with configuration, verification and SCL layer

= Delivered as certified component
= Portable source code, secured against unintentional change
= Platform and architecture independent approach
© e.g. 2 or 3 microcontrollers, safe operation system or dual core

User and integration manual with sample integration code

= For synchronization of the safety controllers for SIL 3 design
= Watchdog, Black channel and application interface
= For 10-Link Safety Masters:
= Standardized Master Interfaces (SMI) for configuration
© master safety application: FSCP Mapping, Master Test Interface, Safety
Application like F-PLC

[—— 1 ]
1
A , B
1
1
1
oo 2|7 oLsscL i oLsscL [ ||| ey
PP < Master SW . Master SW < | APP
tion R ! FE— tion
1
: Receive Frame Send Frame
__________ e e R |
L : [ : [y —
1 Integratior ! |
I Componer 1 i |
1
1 ! 1 !
1 L SYNC - Extract 1
11 CRC (Frami 1
1 P 1 Status) and send I
1 v ! 1
I 1 !
Get CRC of Frame to I |
| Send and integrate in |~ T | 1
1 Send Frame |
I [ 1
I ) 11 1 Integration 1
| Send Frame  Receive Frame P | Component 1
1
[T P [ T I
[O-Link Stack <:> Standard Application
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TMG IO-Link Safety Test Device e IO-L"’]k

safety

The TMG IO-Link Safety Test Device is intended
for the system test of IO-Link Safety Masters and
IO-Link safety Engineering Tools. It does not
replace the 10-Link Safety Master Test System for
the 10-Link safety protocol test, which tests the
correctness of the protocol processing on only one
port. The cycle time used for this is very long. For
the system test, however, the IO-Link safety
Master should be tested on all its ports
simultaneously, each with different time behavior,
protocol modes and process data lengths.

For 10-Link Safety there are no devices available yet and only a few will be
available in the foreseeable future. The TMG IO-Link Safety Test Device does not
replace the 10-Link Safety Master Test System and accordingly the protocol tests
are not performed according to the test specifications. But there is Error-Injection
to run through the most important error scenarios. The TMG 10-Link Safety Test
Device provides a selection of different 10-Link Safety configurations to simplify the
system test and to realize a good test depth.

ISDU Standard and FS Operate — 2
parameters On-Request Data
MinCycleTime 900, 1600 ms

Process 6, 10 Bytes
Outputdata
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|IO-Link Device Tool V5.1 -
Option IOLS

@ IO-Link

safety

The 10-Link Device Tool V5.1 already supports |O-Link Safety. Our 10-Link Safety
Engineering is available as an option package. Our TMG IO-Link Device Tool V5.1
- SE with the 10-Link Safety Engineering Option (IO-Link Device Tool V5.1 - Option

IOLS) and the TMG USB IO-Link
Master V2 SE (included in the
Standard Edition) is a comfortable
Tool for pre-parameterization of
|O-Link Safety Devices. The

safety functions of the [O-Link
Safety Devices are fully available
in commissioning mode.

With the Professional Edition of
the 1O-Link Device Tool V5.1 - PE,
|O-Link  Safety Masters for

Frocess Data
Congured npat Length
Coniured Outind Lenth

(2] e bontargt Wode  DISABLED -
[ | Deves Oupi Langn

PROFINET, EtherNet/IP, EtherCAT

or others as well as from different manufacturers can then also be configured and
the connected 10-Link Safety Devices parameterized and commissioned. Please
ask us if you are interested in integrating your 10-Link Safety Master with our tool.

TMG 10-Link Device Tool V5.1 — TS — Option IOLS

For the development and conformance testing of 10-Link Safety devices we offer
our 10-Link device test system (TMG IO-Link Device Tool V5.1 - TS), which is

already the most widely used for [O-Link
devices and is now extended by the IO-Link
Safety test option (TMG IO-Link Device Tool
V5.1 -TS - Option IOLS).

While the Standard and Professional Editions
only support 10-Link safety communication in
commissioning mode, the I[O-Link safety
device can also be operated with the 10-Link
safety device test system in so-called "armed
mode" for development purposes.
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