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1 Introduction

1.1 About the User Manual

This user manual provides the wiring instructions for the interfaces
PROFIBUS, CANopen, DeviceNet, AS-Interface, CompoNet and CC-Link.
This document contains information about cable characteristics, max. cable
length in dependence of the baudrate as well as termination resistors.

1.1.1 List of Revisions
Index Date Chapter Revisions
1 2012-02-24 All created
2 2012-07-06 3.3 Section Contacts updated.
3 2014-04-09 2.2 Section CANopen Interface max. distance for 1000 kBit/s corrected to 30

m

Table 1: List of Revisions
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1.2 Legal Notes

1.2.1 Copyright
© Hilscher, 2012-2014, Hilscher Gesellschaft fir Systemautomation mbH

All rights reserved.

The images, photographs and texts in the accompanying material (user
manual, accompanying texts, documentation, etc.) are protected by
German and international copyright law as well as international trade and
protection provisions. You are not authorized to duplicate these in whole or
in part using technical or mechanical methods (printing, photocopying or
other methods), to manipulate or transfer using electronic systems without
prior written consent. You are not permitted to make changes to copyright
notices, markings, trademarks or ownership declarations. The included
diagrams do not take the patent situation into account. The company
names and product descriptions included in this document may be
trademarks or brands of the respective owners and may be trademarked or
patented. Any form of further use requires the explicit consent of the
respective rights owner.

1.2.2 Important Notes

The user manual, accompanying texts and the documentation were created
for the use of the products by qualified experts, however, errors cannot be
ruled out. For this reason, no guarantee can be made and neither juristic
responsibility for erroneous information nor any liability can be assumed.
Descriptions, accompanying texts and documentation included in the user
manual do not present a guarantee nor any information about proper use
as stipulated in the contract or a warranted feature. It cannot be ruled out
that the user manual, the accompanying texts and the documentation do
not correspond exactly to the described features, standards or other data of
the delivered product. No warranty or guarantee regarding the correctness
or accuracy of the information is assumed.

We reserve the right to change our products and their specification as well
as related user manuals, accompanying texts and documentation at all
times and without advance notice, without obligation to report the change.
Changes will be included in future manuals and do not constitute any
obligations. There is no entitlement to revisions of delivered documents.
The manual delivered with the product applies.

Hilscher Gesellschaft flir Systemautomation mbH is not liable under any
circumstances for direct, indirect, incidental or follow-on damage or loss of
earnings resulting from the use of the information contained in this
publication.
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1.2.3 Exclusion of Liability

The software was produced and tested with utmost care by Hilscher
Gesellschaft fur Systemautomation mbH and is made available as is. No
warranty can be assumed for the performance and flawlessness of the
software for all usage conditions and cases and for the results produced
when utilized by the user. Liability for any damages that may result from the
use of the hardware or software or related documents, is limited to cases of
intent or grossly negligent violation of significant contractual obligations.
Indemnity claims for the violation of significant contractual obligations are
limited to damages that are foreseeable and typical for this type of contract.

It is strictly prohibited to use the software in the following areas:
o for military purposes or in weapon systems;

o for the design, construction, maintenance or operation of nuclear
facilities;

e in air traffic control systems, air traffic or air traffic communication
systems;

¢ in life support systems;

¢ in systems in which failures in the software could lead to personal injury
or injuries leading to death.

We inform you that the software was not developed for use in dangerous
environments requiring fail-proof control mechanisms. Use of the software
in such an environment occurs at your own risk. No liability is assumed for
damages or losses due to unauthorized use.

1.2.4 Warranty

Although the hardware and software was developed with utmost care and
tested intensively, Hilscher Gesellschaft fir Systemautomation mbH does
not guarantee its suitability for any purpose not confirmed in writing. It
cannot be guaranteed that the hardware and software will meet your
requirements, that the use of the software operates without interruption and
that the software is free of errors. No guarantee is made regarding
infringements, violations of patents, rights of ownership or the freedom from
interference by third parties. No additional guarantees or assurances are
made regarding marketability, freedom of defect of title, integration or
usability for certain purposes unless they are required in accordance with
the law and cannot be limited. Warranty claims are limited to the right to
claim rectification.
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1.2.5 Export Regulations

The delivered product (including the technical data) is subject to export or
import laws as well as the associated regulations of different counters, in
particular those of Germany and the USA. The software may not be
exported to countries where this is prohibited by the United States Export
Administration Act and its additional provisions. You are obligated to
comply with the regulations at your personal responsibility. We wish to
inform you that you may require permission from state authorities to export,
re-export or import the product.

1.2.6 Registered Trademarks
CANopen® is a registered trademark of CAN in AUTOMATION -
International Users and Manufacturers Group e.V. (CiA), Nirnberg.

CC-Link is a registered trademark of Mitsubishi Electric Corporation, Tokyo,
Japan.

CompoNet™ and DeviceNet™ are trademarks of ODVA (Open DeviceNet
Vendor Association, Inc).

PROFIBUS® is a registered trademark of PROFIBUS & PROFINET
International (PI), Karlsruhe.

All other mentioned trademarks are property of their respective legal
owners.
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2 Wiring Instrctions
2.1 PROFIBUS Interface

Please ensure that termination resistors are available at both ends of the
cable. If special PROFIBUS connectors are being used, these resistors are
often found inside the connector and must be switched on.

For baud rates above 1.5 MBaud use only special connectors, which also
include additional inductance.

It is not permitted to have T-stubs on PROFIBUS high baud rates. Use only
a special cable which is approved for PROFIBUS DP. Make a solid
connection from the cable shield to ground at every device and make sure
that there is no potential difference between the grounds at the devices.

If your device or your card is linked with only one other device on the bus,
both devices must be connected to the ends of the bus line. The reason is
that these devices must deliver the supply voltage for the termination
resistors. If three or more devices are connected to the bus, the Master
device can be connected at any desired position.

Erstes Gerat / Letztes Gerét /
First Device Last Device
VP -ﬁ6 6 VP
r—
390 390
3 TB BT 3
RxD/TxD-P ’»—— RxD/TxD-P
— /\ —
220 Lﬁil ! T 220
RXD/TXD-N m=® TA \f - _: :— T 7| :_ Rt [A] 18 RXDITXDN
390 | | | | 390
5 | | | | 5
DGND ——T L L L - DGND

Figure 1: PROFIBUS Network

Up to 32 PROFIBUS devices can be connected to one bus segment. If
several bus segments are linked to each other with repeaters, there can be
up to 127 devices on the network at maximum.

Wiring Instructions | PROFIBUS, CANopen, DeviceNet, AS-Interface, CompoNet, CC-Link
DOC120208UMO3EN | Revision 3 | English | 2014-04 | In Development | Internal © Hilscher, 2012-2014



Wiring Instrctions 8/18

The maximum permissible cable length of a PROFIBUS segment depends
on the baudrate used, see the following table.

Baud rate in Max. distance
kBit/s

9,6 1.200 m

19,2 1.200 m

93,75 1.200 m

187,5 1.000 m

500 400 m

1.500 200 m

3.000 100 m

6.000 100 m

12.000 100 m

Table 2: PROFIBUS Segment Length in dependence of the Baud rate
Only PROFIBUS certified cable, preferably the cable type A, should be
used.

The following table contains the most important electrical data concerning
PROFIBUS certified cable:

Parameter Value
Impendence 150Q+15Q
Capacity per units <30 pF/m
length

Loop resistance 110 Q/km
Wire gauge 0,64 mm

Table 3: Characteristics of PROFIBUS certified Cable

Wiring Instructions | PROFIBUS, CANopen, DeviceNet, AS-Interface, CompoNet, CC-Link
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2.2 CANopen Interface

Please use only CAN certified cable with the following characteristics:

Parameter Value
Impedance 120Q+12Q
Capacity per < 50 pF/m
units length

Table 4: Characteristics of CAN certified Cable

Erstes Gerat Letztes Gerat

First device Last device
CAN_H =/ / m CAN_H

N
120 ./\. — 120
| |
CAN L mm® T B i/ 2 e CANLL
3 _ L 3 CAN GND
CAN_GND

F B
| | | |
11 g
PP <<y

Figure 2: Termination CANopen Network

At the ends of the network there must be two resistors of 120 Q to
terminate the cable. It is allowed to use repeaters to increase the number of
nodes, which may be connected, or to increase the maximum cable length.

The CAN segment length in dependence of the Baud rate or corresponding
Loop Resistance and Wire Gauge is given in the following table:

Baud rate Max. distance Loop Resistance Wire Gauge
in kBit/s s
10 1000 m <26 Q/km 0,75...0,80 mm?
20 1000 m <26 Q/km 0,75...0,80 mm?
50 1000 m <26 Q/km 0,75...0,80 mm?
125 500 m <40 Q/km 0,50...0,60 mm?
250 250 m <40 Q/km 0,50...0,60 mm?
500 100 m <60 Q/km 0,34...0,60 mm?
800 50 m <60 Q/km 0,34...0,60 mm*
1.000 30m 70 Q/km 0,25...0,34 mm?

Table 5: CAN Segment Length in dependence of the Baud rate or corresponding Loop
Resistance and Wire Gauge

Wiring Instructions | PROFIBUS, CANopen, DeviceNet, AS-Interface, CompoNet, CC-Link
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2.3 DeviceNet Interface

Up to 64 DeviceNet devices can be linked together over the bus. The
maximum length of the bus cable depends on the used baud rate and the
used cable type. Only special proved DeviceNet cable should be used.

The maximum length of the DeviceNet cable depends from the baud rate
and from the chosen cable type, as listed in the following table:

Baudrate in kbit/s

Maximum length of
cable (thick cable)

Maximum length of
cable (thick cable)

125 500 m 100 m
250 250 m 100 m
500 100 m 100 m

Table 6: Maximum Cable Length in Dependence of the Baud Rate for DeviceNet Cables

The DeviceNet cable contains the data line cables and the power supply
cables. The data line cables must match the following conditions:

Parameter Value (thick Cabel) Value (thin Cabel)
Impedance 120 Q 120 Q

Capacity per units < 39.4 pF/m < 39.4 pF/m

length

Loop Resistance <22.6 Q/km <91.8 Q/km

Wire Gauge (Diameter) |2*1,1 mm 2*0,6 mm

Table 7 Characteristics of DeviceNet Data Line Cable

The power supply cables must match the following conditions:

Parameter

Value (thick Cabel)

Value (thin Cabel)

Loop Resistance

<11.8 Q/km

< 57.4 Q/km

Wire Gauge (Diameter)

2*1,4 mm

2*0,7 mm

Table 8: Characteristics of DeviceNet Power Supply Cable

DeviceNet-Schnittstelle
DeviceNet Interface

5

5
COMBICON ¢ 2
)
- .

i’

s

rot / red

DeviceNet-Netzteil

Power Supply for DeviceNet

Versorgungsleitung
Power Lines

DeviceNet-Schnittstelle

DeviceNet Interface

5. 4oav

+24V
GND >

schwarz / black

GND

CAN_High >

weil / white

verdrillte Leitung
Twisted Pair Cable

COMBICON-Buchse /
COMBICON Female Connector

Figure 3: Termination DeviceNet Network

COMBICON-Buchse /
COMBICON Female Connector
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Please ensure that termination resistors with 120 Q are available at both

ends of the cable.

Further devices can be connected via T-stubs to the bus cable. The
maximum length of all T-stubs is 6 m. The whole length of the bus cable
and all T-stubs must not exceed the maximum length listed in the following
table. There are two different types of cables (thick a thin). If both cables
types are used within the same network, the maximum length is:

Max. distance

Baud rate in
kBits/s

Lthick + 5 x Lthin <= 500 m

at 125 kBaud

Lthick + 2,5 x Lthin <= 250 m

at 250 kBaud

Lthick + Lthin <= 100 m

at 500 kBaud

Table 9: DeviceNet Segment Length in dependence of the Baud rate
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2.4 AS-Interface Interface

Every cable can be used, shielded or non-shielded which meets the
following characteristics (at f = 167 kHz):

Parameter Value

Resistance <90 mQ/m
Capacity per units length < 80 pF/m
Impedance 105Q+35Q
Inductance 400 ... 1300 nH/m
Recommended cable cross section 2 x 1,5 mm?2

Table 10: Properties Cable AS-Interface

Also possible: AS-Interface standard cable according to IEC 60352-6.

The total length of the AS-Interface line shall not exceed 100 meters. This
length shall be calculated inclusive the sum of all trunk lines. Termination
resistors are not needed.

The total length can be increased by repeaters.

The AS-Interface topology is a tree structure. Per channel up to 31 AS-
Interfaces Slaves with any profile within the lower address range can be
connected. By use of Slaves with the profile x.A.y an address doubling can
be achieved. The maximally possible number of 62 Slaves per channel is
reached exclusively by the use of Slaves with profile x.A.y.

The recommended voltage is in range of 29.6 V to 31.6 V. The voltage drop
along the AS-Interface line between power supply and any point of the
network shall not exceed 3 V.

Note: It is strongly recommended to use a specific AS-Interface power
supply in order to provide the necessary decoupling of data signals and
DC power within the system.

The AS-Interface power supply can be connected at any point of the
network. There shall be no connection to ground in the network apart from
the port ground at the power supply.

Each channel needs its own power supply. These may not be connected
with each other.

Vi
&——— DC Power Decoupling T —* ASI+

| Supply Circuit |

primary | PELV N |

| |
B e aSI-

| |

| % |

| |

| |

| |

- —

—o GND

Figure 4: AS-Interface Interface Power Supply
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2.5 CompoNet Interface

Erstes Gerat
First device

The CompoNet-Interface has been designed as interface according to the
CompoNet specification The CIP Networks Library Volume 6: CompoNet
Adaptation of CIP, Chapter 8: Physical Layer.

Up to 32 CompoNet devices can be connected to one bus segment. If
several bus segments are linked to each other with repeaters, there can be
up to 384 devices on the network.

At the highest CompoNet baud rate of 4.000 kBit/s no branch lines at all are
allowed in the network topology.

Letztes Gerat
Last device

A’—’——BDL

—
|
|

~< D[P

%___4

Figure 5: CompoNet Network

|
|
|
<P

?SL_ o

The maximum allowed lengths of trunk and branch lines depend from the
used baud rate according to the following table:

Baudrate in kBit/s | Max. length of Max. length of a | Max. length of all
trunk line single branch branch lines
*without branch [line altogether
lines(
93,75 500 m 6m 120 m
1.500 100 m (30 m) 25m 25m
3.000 30m 0,5m 8 m
4.000 30m 0Om 0Om

Table 11: Maximum Segment Lengths depending on the Baud Rate for CompoNet

Note: At 1.500 kBit/s have the following in mind:

If no branch lines are used, the trunk line may be 100 m long. If there are
any branch lines, then the length of the trunk line is limited to 30 m.
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Only use special cable which is approved for CompoNet.

There are four types of such cables available:

¢ Round cable of type 1 (1 twisted pair of wires)

¢ Round cable of type 2 (4 twisted wires)

o Flat cable of type 1 (4 parallel wires)

o Flat cable of type 2 (4 parallel wires)

The data lines of these cable types must match the following specifications

The following specifications apply to the data lines of these cable types:

Parameter Round cable of | Round cable of | Flat cable of Flat cable of
type 1 type 2 type 1 type 2
Impedance 97 Q+14,55Q 117 Q+15Q 120Q+12Q 114Q+18Q
Capacity per units [ < 100 pF/m <73 pF/m < 54,4 pF/m < 89 pF/m
length
Loop resistance <25.1 Q/km <25.1 Q/km <37.5 Q/km <37.5 Q/km
Wire gauge 20*0,18 mm 20*0,18 mm
Wire cross section | 0.75mm?+/-10% |0.75mm?+/-10% |0.5mm?+/-10% | 0.5mm?*+/-10%

Table 12: Properties for CompoNet allowed Cables.

All cable types besides the round cable of type 1 provide integrated lines
for supply voltage. These must match the following specifications:

Parameter Round cable of Flat cable of type [Flat cable of type
type 2 1 2

Loop resistance <25.1 Q/km <25.1 Q/km <25.1 Q/km

Wire gauge 30%0,18 mm 30*0,18 mm

Wire cross section 0.75mm? 0.75mm? 0.75mm?

Table 13: Specifications for lines for Supply Voltage (except of round Cable of Type 1)

Note: Assure, that on both ends of the trunk line and at the ends of
eventual branch lines there are terminating resistors of 121 Q + 1% (1/4

W).

Master-devices already come along with integrated terminating resistors.

Wiring Instructions | PROFIBUS, CANopen, DeviceNet, AS-Interface, CompoNet, CC-Link
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2.6 CC-Link Interface

Use only a special cable which is approved for CC-Link. CC-Link specifies
several shielded three-core Twisted Pair cables. It is recommended to use
only one type of cable for an installation. Please ensure that termination
resistors are available at both ends of the cable. The value of the
termination resistor depends on the used type of cable and can be 100 Q,
110 Q and respectively 130 Q.

The following illustration displays the basic network structure.

Erstes Gerat Letztes Gerat
First device Last device
DA DA
100/110/130 (*) ./\. :/\: 100/110/130 (*)
DB | |F o 7| :— B DB
| |
b a o o >
S puanu— ] L L — = sD
- nap; KT DT

FG 1 |= |= il FG

Figure 6: CC-Link Network

(*) The termination resistor depends on the used cable type(see CC-Link
Cable Wiring Manual).

The maximum length of one bus segment depends on the used baud rate.
The structure of the network can be built up without or with branches. The
details listed here are taken from the "CC link Cable Wiring manual" from
July 2004. Also further details are contained there. The document is ready
for download on www.cc-link.org.

_} Note: For CC-Link V2.00 the cable specification V1.10 has not been
changed.

Depending on the baud rate with the different cable types, the following
cable lengths are possible:

Only trunk line, without branches:

Baud rate max. Length max. Length cable max. length
cable V1.00 V1.10 and cable high flexible

V1.00 with high V1.10
performance (Type 50%)

156 kbps 1200 m 1200 m 600 m

625 kbps 600 m 900 m 450 m

2,5 Mbps 200 m 400 m 200 m

5 Mbps 150 m 160 m 80m

10 Mbps 100 m 100 m 50m

Table 14: Maximum length

Wiring Instructions | PROFIBUS, CANopen, DeviceNet, AS-Interface, CompoNet, CC-Link
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_}

Note: Further cable types are available with which however lower
maximum lengths can be reached.

Trunk line with branch lines:

Further devices can be connected via T-branches to the bus cable, only
with the baud rates 156 kbps and 625 kbps. The maximum length of all T-
stubs is 8 m. The whole length of the bus cable and all T-branches does
not exceed the maximum length listed in the following table.

baud rate 156 kbps 625 kbps
max. length trunk line 500 m 100 m
max. number of devices in 6 6

branch line

max. cable length of branch 8m 8m

line

max. length of all branch 200 m 50 m

lines

Table 15: Maximum length

Minimum Distance:

Between two devices a minimum distance is to be kept.

Distance between CC-Link
devices

CC-Link cable V1.00

CC-Link cable V1.10

Remote device to next
remote device

0.3 m or more

0.2 m or more

Remote device to next
Master and/or intelligent
device

1 m or more

0.2 m or more

Table 16: Minimum distance between two devices
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3.3 Contacts

Headquarters

Germany

Hilscher Gesellschaft flr
Systemautomation mbH
Rheinstrasse 15

65795 Hattersheim

Phone: +49 (0) 6190 9907-0
Fax: +49 (0) 6190 9907-50
E-Mail: info@hilscher.com

Support
Phone: +49 (0) 6190 9907-99
E-Mail: de.support@bhilscher.com

Subsidiaries

China

Hilscher Systemautomation (Shanghai) Co. Ltd.

200010 Shanghai
Phone: +86 (0) 21-6355-5161
E-Mail: info@hilscher.cn

Support
Phone: +86 (0) 21-6355-5161
E-Mail: cn.support@hilscher.com

France

Hilscher France S.a.r.l.
69500 Bron

Phone: +33 (0) 4 72 37 98 40
E-Mail: info@hilscher.fr

Support
Phone: +33 (0) 4 72 37 98 40
E-Mail: fr.support@hilscher.com

India

Hilscher India Pvt. Ltd.
New Delhi - 110 065
Phone: +91 11 26915430

E-Mail: info@hilscher.in

Italy

Hilscher ltalia S.r.l.

20090 Vimodrone (Ml)

Phone: +39 02 25007068
E-Mail: info@hilscher.it
Support

Phone: +39 02 25007068
E-Mail: it.support@hilscher.com

Japan

Hilscher Japan KK

Tokyo, 160-0022

Phone: +81 (0) 3-5362-0521
E-Mail: info@hilscher.jp
Support

Phone: +81 (0) 3-5362-0521
E-Mail: jp.support@hilscher.com

Korea

Hilscher Korea Inc.

Seongnam, Gyeonggi, 463-400
Phone: +82 (0) 31-789-3715
E-Mail: info@hilscher.kr

Switzerland

Hilscher Swiss GmbH

4500 Solothurn

Phone: +41 (0) 32 623 6633
E-Mail: info@hilscher.ch

Support
Phone: +49 (0) 6190 9907-99
E-Mail: ch.support@hilscher.com

USA

Hilscher North America, Inc.
Lisle, IL 60532

Phone: +1 630-505-5301
E-Mail: info@hilscher.us

Support
Phone: +1 630-505-5301
E-Mail: us.support@hilscher.com
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