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1 Introduction

1.1 About this document
This document is directed to hardware developers who intend to create a
hardware design to integrate a communication module of the type
COMX 90.

1.2 List of revisions
Rev Date Section Revision
1 2025-07-09 All Created.

Table 1: List of revisions
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2 Design-in - Mechanical aspects
Size

The communication module has a board size of 30 mm x 70 mm.

Top view

Figure 1: COMX 90CA-RE (Top view)

Bottom view

The following figure shows the position of connector X1.

Figure 2: COMX 90 CA Type (Bottom view, position of X1)
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2.1 Mechanical dimensions of COMX modules

Front view

The following figure shows the front view of the communication module with
dimensions.

Figure 3: COMX 90CA (Front view with dimensions)

Side view

The following figure shows the side view of the communication module with
dimensions.

Figure 4: COMX 90CA (Side view with dimensions)
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Host system

The following figure shows the dimensions for the communication module
on the host system.

Figure 5: Dimension on the host system for the communication module

Footprint on the host system

The following figure shows the dimensions for the footprint on the host
system.

Figure 6: Footprint dimensions on the host system

Cover

The following figure shows the dimensions for the cover of the host system.

Figure 7: Dimensions for the cover
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2.2 Connector to host system
The connector X1 on the COMX module to connect the host interface is a
50 pins SMT socket type with a grid of 1.27 mm.

The connector on the host system is the corresponding plug type and can
be ordered as follows:

SAMTEC (www.samtec.com)
Connector Standard Cheaper version
50-pin connector TFM - 125 - 02 - S - D – A TFC - 125 - 02 - F - D – A

Table 2: Connector X1 (host system)

Please note that the polarization of X1 is opposite to pin 1!

Storage and contact reliability of host-side connector

For connectors X1 used in the COMX communication modules (SFC-125-
T2-L-D-A-K-TR), the following applies concerning storage stability and
long-term immunity against contact failure:
· Hilscher only uses highly reliable connectors in the COMX modules.

The supplier of the connector warrants a minimum expected storage
time of 5 years without any loss of spring tension when the connectors
have been mounted. According to its general terms and conditions,
Hilscher assures this warranted storage time to you.

· In order to preserve the spring tension and to improve the immunity
against contact failure of the host-side connectors, the following storage
conditions are recommended:
– Storage in dry package such as ESD bags which additionally can be

heat-sealed.
– Alternatively: Controlled storage at a temperature of max. 25 °C and

50 % relative humidity.

COMX 90 | Design guide
DOC240901DG01EN | Revision 1 | English | 2025-07 | Released | Public

© Hilscher 2024 - 2025



Design-in - Mechanical aspects 8/25

2.3 Mounting of COMX communication modules
The COMX communication module has two metal blocks for mounting. This
guarantees a robust mechanical construction and a solid connection to
earth ground for the Ethernet connector.

The metal block close to the Ethernet connector must be connected to FE
(Function Earth).

The metal block close to the LEDs is not connected to the COMX circuit
and can be connected to FE, too.

The metal blocks also define the distance between the module and the
board of the host system. They are connected together with M2.5 screws.

On the front side of the metal blocks are a M2.5 thread to mount a front
panel directly on the module. This allows to have the same cutting in the
device housing for all types of Modules.

Use fine technology that means six-mil-wide (150 μm) tracks.

Note:
With this you have the possibility to get out between the pads. For
the power tracks. You can insert a via straight in the pad. To
prevent a soldering problem. Please use a fine via (drill 0.2 mm).

Place a via between board edge and connector pad

Note:
There is 1 mm space between the connector and the board edge,
where you can place a 'normal' via (drill 0.3 mm) to feed the signals
to the bottom side.

The following figure shows dimensions for the layout.

Figure 8: Dimensions for the layout
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Metal bolts

COMX Type Left side Right side
COMX 90CA RE COM-CA-B20X5 COM-CA-B31.5X5

Table 3: Metal bolt on COMX 90 communication modules

The following figure shows the dimensions of metal bolt COM-CA-B20X5.

Figure 9: Metal bolt COM-CA-B20X5
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The following figure shows the dimensions of metal bolt COM-CA-B31.5X5.

Figure 10: Metal bolt COM-CA-B31.5X5

2.4 Meterial recommended for the housing
For achieving good emission and immunity behavior of your device into
which the COMX communication module is integrated, we urgently
recommend to use metal as material for the housing. Do not use plastics!
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2.5 LEDs on cover

2

1

3

74 5 6

Figure 11: COMX 90 (LEDs on cover)

LED on position (1) is the SYS LED. The color of the SYS LED is yellow/
green.
General names COM0 COM1 ACT (CH0) LINK

(CH0)
ACT (CH1) LINK

(CH1)
Color red/green red/green yellow green yellow green
Protocol /
position

(2) (3) (4) (5) (6) (7)

PROFINET IO SF BF RX/TX LINK RX/TX LINK
EtherNet/IP MS NS ACT LINK ACT LINK
EtherCAT Slave RUN ERR - L/A IN - L/A OUT
POWERLINK
Controlled Node

BS BE - L/A - L/A

Open Modbus/
TCP

RUN ERR ACT LINK ACT LINK

Sercos III Slave S - - L/A - L/A
CC-Link IE Field
Basic Slave

RUN ERR - L/A - L/A

Table 4: LED names
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3 Design-in - Electrical aspects
The communication module requires a power supply of +3.3 V DC. The
voltage levels of the signals have to be not higher than 3.3 V.

The interface to the host is a serial dual-port memory (SPM).

3.1 System interface (X1)
X1 is the system interface with the following signals:
· Power supply for the communication module
· Serial host interface
· Diagnostic interface: UART
· Reset signal
· Synchronization signals
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3.1.1 Pin assignment (Host interface and UART)
Signal Symbol Dir Pin X1 Pin Dir Symbol Signal
- Reserved - 1

  

2 - Reserved -
- Reserved - 3 4 - Reserved -
Serial port memory:
Optional SIRQ for
host (e.g. for service
IRQ)

SPM_SIRQn out 5 6 out SPM_DIRQn Serial port memory:
Optional DIRQ for
host (e.g. for data
IRQ)

Serial port memory:
Serial clock input

SPM_CLK in 7 8 in SPM_CNn Serial port memory:
Chip-select input

Serial port memory:
Master out slave in
data input

SPM_MOSI in 9 10 out SPM_MISO Serial port memory:
Master in slave out
data output

Ground GND GND 11 12 in 3V3 Power supply: +3.3 V
- Reserved - 13 14 - Reserved Reserved
Synchronization
signal 0

SYNC0 out 15 16 out SYNC1 Synchronization
signal 1

- Reserved - 17 18 - Reserved Reserved
UART Receive UART0_RXD in 19 20 out UART0_TXD UART Transmit
Reset, active low
(RST_IN_N)

DPM_RESETn in 21 22 - Reserved -

- Reserved - 23 24 - Reserved -
- Reserved - 25 26 - Reserved -
- Reserved - 27 28 - Reserved -
- Reserved - 29 30 - Reserved -
- Reserved - 31 32 - Reserved -
- Reserved - 33 34 - Reserved -
- Reserved - 35 36 - Reserved -
- Reserved - 37 38 - Reserved -
- Reserved - 39 40 - Reserved -
- Reserved - 41 42 - Reserved -
- Reserved - 43 44 - Reserved -
- Reserved - 45 46 - Reserved -
- Reserved - 47 48 - Reserved -
Ground GND GND 49 50 in 3V3 Power supply: +3.3 V

Table 5: Pin assignment (Host interface and UART)

Note:
Pins marked „reserved“: Leave reserved pins unconnected. Do not
connect Ground. Do not connect 3V3.
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3.2 Power supply
Only a single 3.3 V operation voltage is needed for the COMX module. The
voltage must be regulated and can have a tolerance of ±5 % (3.135 V ...
3.465 V) and must be connected to both 3V3 pins (pin 12 and pin 50) of the
system bus connector X1. To avoid EMI problems we suggest using
bypass capacitors in the power supply path.

3.3 Reset signal
It is possible to reset the COMX module using the reset signal
DPM_RESETn. For operation of the COMX module it is important to switch
the signal DPM_RESETn to high level. Then the COMX module begins with
the program execution and initialization. The COMX module is in reset state
when the signal DPM_RESETn has a static low level. To reset the COMX
module the DPM_RESETn signal must be low for more than 10 µs.

3.4 Serial dual-port memory (SPM)
The COMX module offers an SPI Slave interface which is used for serial
access to the dual-port memory of the COMX.

Figure 12: Serial dual-port memory interface

The default SPI mode is mode 3, CPOL = 1 and CPHA = 1.

Timing diagram serial dual-port memory interface

To access the dual-port memory of the COMX 90 communication modules,
see the timing diagram in section “Serial Mode IO Timing” in netX 90
technical reference guide.

Software implementation and protocol

For information about the software implementation and the protocol see
section Host Software Implementation and section Serial DPM Protocol
Description.
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3.5 UART interface
The signals UART0_TXD and UART0_RXD are transmit and receive
signals to be used with an RS232C interface for diagnostic purpose.

Over this diagnostic interface you can download a new firmware,
configuration files or make only diagnostic during running communication.

The following schematic shows an example for the RS232C interface
necessary on the host system. The module does not have integrated
drivers.

Figure 13: RS232C interface

The diagnostic interface is galvanically coupled (not potential-free).
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3.6 Sync signals
COMX communication modules for Real-Time Ethernet provide sync
signals. The sync signal has LVTTL level (3.3 V). A maximum current of
6 mA may not be exceeded. The sync signals can only be used if this is
supported by the respective firmware, see table below.

Possible destruction of the device due to high current!
Make sure that never two outputs drive against each other. Two outputs
that drive against each other cause a too high current and result in device
damage. This situation can happen for example, if the host system has an
output signal connected to SYNC0 and a firmware is loaded that uses
SYNC0 as output, too.

It is also strongly recommended to keep the cable length for the Sync
signals below 50 mm and to take EMC aspects into account.

In general, both sync signal lines can be used as input or output.
Protocol SYNC0 SYNC1 Remark
PROFINET IO Bus cycle start

output
- -

EtherCAT Slave Sync 0
output

Sync 1
output

Configurable

Sercos III Slave CON_CLK
output

DIV_CLK
output

Configurable

Table 6: Sync signal (protocol)

Note: A PROFINET IO certification for PROFINET IRT requires
(mandatory) that the device offers the synchronization signal (SYNC0), in
order to allow connecting an oscilloscope. The host system (your product)
must provide the SYNC0 signal!

For this purpose, connect the SYNC0 signal and ground of the system
connector of the COMX communication module with a well accessible 2-pin
connector.
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4 Technical data

4.1 COMX 90CA-RE
COMX 90CA-RE Parameter Value
Product Part number 1591.100

Brief description Communication Module Real-Time
Ethernet

Communication controller netX netX 90
Integrated Memory RAM 8 MByte

FLASH 8 MByte serial Flash
Power supply Supply voltage +3.3 V DC ± 5 %

Typical/maximum current 201 mA (at 3.3 V) / 206 mA (at 3.0
V)

Typical power
consumption

680 mW

Power connector Via system bus connector X1
System interface Type Serial dual-port memory interface

Connector 50-pin SMT connector, socket
Pin distance 1.27 mm
Dual-port memory size 32 KByte
Serial dual-port memory
interface

SPI Slave, mode 3

Baud rate max. 50 MHz
Communication interface Communication standard Ethernet

Interface type 10BASE-T/100BASE-TX, potential-
free

Auto negotiation supported
Auto cross over supported
Connector 2 * RJ45 socket

Diagnostic interface Type UART
Connector Signal at host interface. Available

only if integrated in host system.
Display LED display SYS System Status, green: RUN,

yellow: RDY
COM0, COM1 Communication
status, both green/red
ACT0, ACT1, Ethernet activity
status, yellow
LINK0, LINK1, Ethernet link status,
green

Environment Ambient temperature
range for operation

-20 °C ... +75 °C (Air flow during
measurement: 0,5 m/s)

Ambient temperature
range for storage

-40 °C … +85 °C

Humidity range 10 % … 95 % relative humidity
(non-condensing)

Altitude 0 m … 2000 m
Device Dimensions (L x W x H) 70.1 mm x 32.6 mm x 21.2 mm

Weight 31 g
Mounting using screwable metal bolts,

according to comX Design Guide
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COMX 90CA-RE Parameter Value
Configuration Configuration software Communication Studio

API By application
Conformity RoHS yes
Conformance with EMC
directives

CE sign yes
UKCA sign yes
Emission EN 61000-6-4 / BS EN 61000-6-4
Immunity EN 61000-6-2 / BS EN 61000-6-2

Table 7: Technical data COMX 90CA-RE
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5 Appendix

5.1 Legal notes

Copyright

© Hilscher Gesellschaft für Systemautomation mbH

All rights reserved.

The images, photographs and texts in the accompanying materials (in the
form of a user's manual, operator's manual, Statement of Work document
and all other document types, support texts, documentation, etc.) are
protected by German and international copyright and by international trade
and protective provisions. Without the prior written consent, you do not
have permission to duplicate them either in full or in part using technical or
mechanical methods (print, photocopy or any other method), to edit them
using electronic systems or to transfer them. You are not permitted to make
changes to copyright notices, markings, trademarks or ownership
declarations. Illustrations are provided without taking the patent situation
into account. Any company names and product designations provided in
this document may be brands or trademarks by the corresponding owner
and may be protected under trademark, brand or patent law. Any form of
further use shall require the express consent from the relevant owner of the
rights.

Important notes

Utmost care was/is given in the preparation of the documentation at hand
consisting of a user's manual, operating manual and any other document
type and accompanying texts. However, errors cannot be ruled out.
Therefore, we cannot assume any guarantee or legal responsibility for
erroneous information or liability of any kind. You are hereby made aware
that descriptions found in the user's manual, the accompanying texts and
the documentation neither represent a guarantee nor any indication on
proper use as stipulated in the agreement or a promised attribute. It cannot
be ruled out that the user's manual, the accompanying texts and the
documentation do not completely match the described attributes, standards
or any other data for the delivered product. A warranty or guarantee with
respect to the correctness or accuracy of the information is not assumed.

We reserve the right to modify our products and the specifications for such
as well as the corresponding documentation in the form of a user's manual,
operating manual and/or any other document types and accompanying
texts at any time and without notice without being required to notify of said
modification. Changes shall be taken into account in future manuals and do
not represent an obligation of any kind, in particular there shall be no right
to have delivered documents revised. The manual delivered with the
product shall apply.

Under no circumstances shall Hilscher Gesellschaft für Systemautomation
mbH be liable for direct, indirect, ancillary or subsequent damage, or for
any loss of income, which may arise after use of the information contained
herein.
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Liability disclaimer

The hardware and/or software was created and tested by Hilscher
Gesellschaft für Systemautomation mbH with utmost care and is made
available as is. No warranty can be assumed for the performance or
flawlessness of the hardware and/or software under all application
conditions and scenarios and the work results achieved by the user when
using the hardware and/or software. Liability for any damage that may have
occurred as a result of using the hardware and/or software or the
corresponding documents shall be limited to an event involving willful intent
or a grossly negligent violation of a fundamental contractual obligation.
However, the right to assert damages due to a violation of a fundamental
contractual obligation shall be limited to contract-typical foreseeable
damage.

It is hereby expressly agreed upon in particular that any use or utilization of
the hardware and/or software in connection with
· Flight control systems in aviation and aerospace;
· Nuclear fission processes in nuclear power plants;
· Medical devices used for life support and
· Vehicle control systems used in passenger transport

shall be excluded. Use of the hardware and/or software in any of the
following areas is strictly prohibited:
· For military purposes or in weaponry;
· For designing, engineering, maintaining or operating nuclear systems;
· In flight safety systems, aviation and flight telecommunications systems;
· In life-support systems;
· In systems in which any malfunction in the hardware and/or software

may result in physical injuries or fatalities.

You are hereby made aware that the hardware and/or software was not
created for use in hazardous environments, which require fail-safe control
mechanisms. Use of the hardware and/or software in this kind of
environment shall be at your own risk; any liability for damage or loss due
to impermissible use shall be excluded.

Warranty

Hilscher Gesellschaft für Systemautomation mbH hereby guarantees that
the software shall run without errors in accordance with the requirements
listed in the specifications and that there were no defects on the date of
acceptance. The warranty period shall be 12 months commencing as of the
date of acceptance or purchase (with express declaration or implied, by
customer's conclusive behavior, e.g. putting into operation permanently).

The warranty obligation for equipment (hardware) we produce is 36
months, calculated as of the date of delivery ex works. The aforementioned
provisions shall not apply if longer warranty periods are mandatory by law
pursuant to Section 438 (1.2) BGB, Section 479 (1) BGB and Section 634a
(1) BGB [Bürgerliches Gesetzbuch; German Civil Code] If, despite of all
due care taken, the delivered product should have a defect, which already
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existed at the time of the transfer of risk, it shall be at our discretion to
either repair the product or to deliver a replacement product, subject to
timely notification of defect.

The warranty obligation shall not apply if the notification of defect is not
asserted promptly, if the purchaser or third party has tampered with the
products, if the defect is the result of natural wear, was caused by
unfavorable operating conditions or is due to violations against our
operating regulations or against rules of good electrical engineering
practice, or if our request to return the defective object is not promptly
complied with.

Costs of support, maintenance, customization and product care

Please be advised that any subsequent improvement shall only be free of
charge if a defect is found. Any form of technical support, maintenance and
customization is not a warranty service, but instead shall be charged extra.

Additional guarantees

Although the hardware and software was developed and tested in-depth
with greatest care, Hilscher Gesellschaft für Systemautomation mbH shall
not assume any guarantee for the suitability thereof for any purpose that
was not confirmed in writing. No guarantee can be granted whereby the
hardware and software satisfies your requirements, or the use of the
hardware and/or software is uninterruptable or the hardware and/or
software is fault-free.

It cannot be guaranteed that patents and/or ownership privileges have not
been infringed upon or violated or that the products are free from third-party
influence. No additional guarantees or promises shall be made as to
whether the product is market current, free from deficiency in title, or can be
integrated or is usable for specific purposes, unless such guarantees or
promises are required under existing law and cannot be restricted.

Confidentiality

The customer hereby expressly acknowledges that this document contains
trade secrets, information protected by copyright and other patent and
ownership privileges as well as any related rights of Hilscher Gesellschaft
für Systemautomation mbH. The customer agrees to treat as confidential all
of the information made available to customer by Hilscher Gesellschaft für
Systemautomation mbH and rights, which were disclosed by Hilscher
Gesellschaft für Systemautomation mbH and that were made accessible as
well as the terms and conditions of this agreement itself.

The parties hereby agree to one another that the information that each
party receives from the other party respectively is and shall remain the
intellectual property of said other party, unless provided for otherwise in a
contractual agreement.

The customer must not allow any third party to become knowledgeable of
this expertise and shall only provide knowledge thereof to authorized users
as appropriate and necessary. Companies associated with the customer
shall not be deemed third parties. The customer must obligate authorized
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users to confidentiality. The customer should only use the confidential
information in connection with the performances specified in this
agreement.

The customer must not use this confidential information to his own
advantage or for his own purposes or rather to the advantage or for the
purpose of a third party, nor must it be used for commercial purposes and
this confidential information must only be used to the extent provided for in
this agreement or otherwise to the extent as expressly authorized by the
disclosing party in written form. The customer has the right, subject to the
obligation to confidentiality, to disclose the terms and conditions of this
agreement directly to his legal and financial consultants as would be
required for the customer's normal business operation.

Export provisions

The delivered product (including technical data) is subject to the legal
export and/or import laws as well as any associated regulations of various
countries, especially such laws applicable in Germany and in the United
States. The products / hardware / software must not be exported into such
countries for which export is prohibited under US American export control
laws and its supplementary provisions. You hereby agree to strictly follow
the regulations and to yourself be responsible for observing them. You are
hereby made aware that you may be required to obtain governmental
approval to export, reexport or import the product.
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