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Document version: 1.3
Documentation date: August 16th, 2016

No part of this document or the software described herein may be
reproduced in any form without prior written agreement from EMS Dr.
Thomas Wiinsche.

For technical assistance please contact:

EMS Dr. Thomas Wuinsche
Sonnenhang 3

D-85304 lImmiinster

Tel. +49-8441-490260
Fax +49-8441-81860

Our products are continously improved. Due to this fact specifications may
be changed at any time and without announcement.

WARNING: EtherCAN FX hardware and software may not be used
in applications where damage to life, health or private
property may result from failures in or caused by these
components.
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1.1

1.2

Overview

Attributes

EtherCAN FX offers a range of features which make it valuable for

many CAN based applications:

* Optical fiber based CAN router

» Powerful 32bit ARM7 microcontroller Nuvoton W90N740

* Abolition of the extension/datarate restrictions between two CAN
bus segments

* Optical fiber extensions in excess of 15/40 km possible (2 different
device types)

» Supports CAN protocols 2.0A and 2.0B

- Serial interface for configuration

* Embedded Linux operating system

General Description

The rail mountable router EtherCAN FX transmits data between two
CAN networks using optical fiber. To achieve the connection two
devices are linked back-to-back, the transmission protocol used on
the optical fiber is the TCP/IP protocol. The use of TCP/IP abolishes
the length/datarate restrictions between two CAN bus segments.
Depending on the type of the device, extensions up to 15km or 40km
are possible.
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1.3 Ordering Information

12-20-510-xx EtherCAN FX-15000/RMD V2.0
Fiberoptic Router, rail mountable,
range up to 15km

12-20-511-xx EtherCAN FX-40000/RMD V2.0
Fiberoptic Router, rail mountable,
range up to 40km

Note: xx denotes language of delivery:

10 German
20 English
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Hardware

EtherCAN FX includes a Nuvoton W90N740 (ARM7 core) controller
with 80Mhz clock and an embedded Linux operating system. In
addition, the device has 16MB SDRAM and 2MB Flash. The
connection to the CAN bus is provided by a CAN controller of type
NXP SJA1000.

LEDs
Explanation of the different LEDs on EtherCAN FX (only applicable
LED states are listed):

Power:

on: power is supplied to the module

off: no power is supplied or internal power fail
CAN Active:

blinking: traffic on the CAN bus

FX Active:
blinking: traffic on the optical link

FX Link:
on: devices have been connected via the optical link

Status1:
See "Communication Software"

Status2:
See "Communication Software"
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3 Software

3.1 Communication and General Software

3.1.1 cansrv
The CAN server application cansrv is intended to provide a point to
point communication link with another EtherCAN-FX client over a
TCP connection. In this configuration one device acts as a server
and the other as a client, they form a transparent link for the CAN
networks connected.
To start the cansrv application at boot time the utility fltool is used on
the serial console to set the parameters needed to configure client or
server mode. Configuration has to be done only once as it is stored
permanently on the device. Nevertheless it can be changed if
needed. Ex factory the pair of devices come with a default
configuration using 250kBaud.
Setting the baud rate is always mandatory for the client. If no baud
rate option is given for the server, it will use the same baud rate as
the client when being connected. The following command line
options are available (both short and long options are supported):
-h (--help)
Show the available options.
-v (--version)
Show the version information.
-w (--trigger-watchdog)
This option triggers the watchdog cyclicly. If this option is not set,
another application must trigger the watchdog.
-p (--listen-port) PORT
The port to listen for incoming connection requests. If this option is
not given the default value is 1500.
-i (--ip-address) IPADDRESS
The IP address of the server the client wants to connect to. The
parameter '-p' should also be used then.
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-d (--device) DEVICE

The device default is /dev/can0. This option is documented for
completeness only. It is used on products where more than one CAN
channel is available.

-b (--baudrate) BAUDRATE

The CAN baudrate used on this segment.
1000/800/500/250/125/100/50/25/20/10 kBaud can be set with this
option. A baudrate given will be advertised to the server side, where
it is used, if option -b is not set there.

-k (--keep-alive)
The connection will be running using a keep alive mechanism that
reestablish a broken connection.

Please note: In order for the keep alive mechanism to run properly,
both server and client have to be started with this option. For
debugging purposes the following options can be used. For
performance reasons it is not recommended to use them in
production systems.

-t (--show-tcp-frames)
Show TCP frames on the serial console

-c (--show-cpc-frames)
Show CPC messages on the serial terminal

Further description:
Server:

If option '-I' is not given, cansrv will start as server and listen on
<PORT> for incoming connections. If option '-b' is given a baud rate
setting via the client will be ignored.

Client:

If option '-i' is given, cansrv will start as client. It will try to open a
connection to <IPADDRESS> and <PORT> of the server. The baud
rate option is mandatory.
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-0 (--busoff-recovery-time) TIMEOUT

This time specifies the period which is waited after a bus off event
before the CAN controller is reinitialized. The time value is given in
ms, O indicates to immediately go bus on again. As default the option
Is not set and this means actually "do not go bus on again".

The canserv_udp program uses the status LEDs as described here:

Status 1: "On" means canserv program is started.
"Off" means cansrv is not started or has correctly
terminated

Status 2: "Blinking" means cansrv ethernet communication is in
state of connecting or listening.
"On" means ethernet communication link is established.

Example and Default Configuration:

cansrv -p 1500 -k -w

The cansrv is started as server listening on port 1500. The watchdog
Is triggered and the keep alive mecahnism is active. The baud rate
advertised from the client will be used when connected.

cansrv -p 1500 -i 192.168.0.93 -w -k -b 250

The cansrv is started as client and will try to establish a connection to
a server at address 192.168.0.93 and port 1500. The watchdog is
triggered and the keep alive mechanism is active. The baud rate is
set to 250kBaud.
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3.1.2 wdog

EtherCAN FX incorporates a hardware watchdog. It has to be
triggered periodically by an application. The most common
application cansrv offers a command line option to do so. There is a
standalone program called wdog, which may also be used. It is
started without any command line options. If triggering stops
EtherCAN FX will reboot after 180s.

3.1.3 fltool

Device parameters like IP address or netmask are stored in a part of
the flash memory. The task to read and write this parameters is done
by the fltool application. Although entries are stored immediately in
the flash when they are modified, it needs a reboot for the changes
to take effect.

The fltool program knows a list of predefined specifiers:

IP Used for setting the IP adress.

NETMASK Used for setting the netmask parameter.
HOSTNAME Used for setting the hostname of the device.
USER_[1-10] The list of USER_1 to USER_10 entries can be

used to start applications at boot time. If an entry
Is set to i.e. "wdog", wdog is started at the end of
the boot process as a background process.

USER_FGJ[1-10] USER_FG1 to USER_FG10 entries are started
as foreground processes after the USER_[1-10]
entries. Please use this with extreme care,
because a foreground process occupies the
console input until it terminates.
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The following command line options are available:

-r <specifier>
This reads out an entry detailed by <specifier>

-w <specifier><value>
This sets an entry detailed by <specifier> to <value>

-e
This erases all entries.

-|
This lists all entries which have a value.

Examples:

fltool -w IP 192.168.1.94
This will set the entry IP to 192.168.0.94. This value is used at boot
time to set the IP address of the device.

fitool -r HOSTNAME
This reads out the entry HOSTNAME and prints it on the terminal.

fitool -w USER_1 "cansrv -p 1500"
This will set the USER_1 entry to "cansrv -p 1500". At boot time this
will start the cansrv with the given parameter.

fltool -w USER_1 ""
This deletes the USER_1 entry. Please note the quotation marks,
indicating an empty string.
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4.1

4.2

Electrical Characteristics

Absolute Limiting Values

Any (also temporary) stress in excess of the limiting values may

cause permanent damage on EtherCAN FX or connected devices.
Exposure to limiting conditions for extended periods may affect the
reliability and shorten the life time of the device.

Parameter Min. Max. Unit
Storage temperature -25 +70 °C
Operating temperature 0 +50 °C
Supply voltage -100 +35 \%
Voltage on bus connections -30 +30 \
Nominal values

Parameter Min. Typ. Max. Unit
Current consumption - 80 200 mA
Supply voltage 20 24 30 Vv
Optical damping - 13 dB
(EtherCAN FX15000)

Optical damping 4 28 dB
(EtherCAN FX40000)

Admissible fiber length 15 km
(EtherCAN FX15000)

Admissible fiber length 40 - km

(EtherCAN FX40000)

All values, unless otherwise specified, refer to a supply voltage of

24V and an environmental temperature of 20°C. Fiber length

specifications are valid for a fiber damping of 0,55dB/km without

additional patch panels.
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5 Operating Instructions

5.1 Connection Scheme

EtherCAN FX includes a CAN segment which can be connected by a
plug of type D-Sub?9.

Pin Name Function

1 - Reserved

2 CAN_L CAN_L signal line (dominant low)
3 GND Ground

4 - Reserved

5 SHLD Shield

6 - Reserved

7 CAN_H CAN_H signal line (dominant high)
8 - Reserved

9 - Reserved

The device is supplied via a terminal block.

Pin 1 VCC Supply 24V
Pin 2 VCC Supply 24V
Pin 3 GND Ground
Pin 4 GND Ground

EMS Dr. Thomas Winsche
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A serial connector (baudrate 57600) of the type D-Sub9 allows the
configuration of EtherCAN FX.

Pin Name Function

2 RXD Receiving data line

3 TXD Sending data line

4 DTR (Currently not supported)
5 GND Ground

6 DSR (Currently not supported)

The optical connection is realized by a pair of single mode fibers
(9/125um diameter) connected via LC terminals. The wavelength of
the used SFP transceivers is 1310nm, the Ethernet physical layer is

100Base-FX.

5.3 Default Settings

Ex factory the device are shipped with the following settings:
: EtherCAN-FX

HOSTNAME
IP

NETMASK
USER_1

: Server
: Client

192.168.0.93
192.168.0.94

: 255.255.255.0

: Server
: Client

5.2 ESD Precaution

As an ESD precaution the RS232 cable may only be connected
during configuration of the device and not at normal operating time.

"cansrv -p 1500 -w -k"
"cansrv -p 1500 -i 192.168.0.93 -w -k -b 250"

12
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6.1

6.2

Appendix

Instruction for Disposal
Electronic Equipment Act (WEEE)

EMS is selling its products exclusively to commercial customers. This
is the reason why all devices are designed for commercial use and
have to be disposed appropriately. In accordance to 8§ 10 para. 2
clause 3 Electronic Equipment Act (WEEE) the disposal of EMS
products is regulated the following way.

The equipment must not be disposed at the public collection points. In
accordance with the applicable law the disposal has to be done by the
customer for own account. The same applies to products, which have
been sold to third parties, if those parties do not take care of a
disposal in accordance to the applicable law. As an alternative the
products can be returned to EMS free of charge.

FCC Statement

NOTE: This equipment has been tested and found to comply with the
limits for a Class A digital device, pursuant to Part 15 of the FCC
Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipment in
a residential area is likely to cause harmful interference in which case
the user will be required to correct the interference at his own
expense.
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6.3 CE Conformity

Declaration of Conformity C €

The manufacturer
EMS Dr. Thomas Wiinsche e.K.
Sonnenhang 3
85304 limmiinster

hereby declares, that the following products:

Name Article Number
EtherCAN FX-15000/RMD V2.0 12-20-510-xx
EtherCAN FX-40000/RMD V2.0 12-20-511-xx

meet the requirements of the following standards:

Electromagnetic Emission:

DIN EN 55022; VDE 0878-22:2011-12 — Information technology equipment — Radio disturbance
characteristics — Limits and methods of measurement (CISPR 22:2008, modified); German version EN
55022:2010

Electromagnetic Inmunity:
DIN EN 55024, VDE 0878-24:2016-05 — Information technology equipment — Immunity characteristics —
Limits and methods of measurement (CISPR 24:2010 + Cor.:2011 + A1:2015); EN 55024:2010 + A1:2015

and therefore conform with the EU requirements on:
Electromagnetic compatibility (2014/30/EU)

In accordance with the above mentioned EU directives, the EC declarations of conformity and the associated
documentation are held at the disposal of the competent authorities.

RoHS 2 EEE

The RoHS 2 Directive (2011/65/EU) commits manufacturers of ,Electrical and Electronic Equipment” (EEE)
to secure compliance with the RoHS Directive before placing a CE mark.

Based on technical documentation and to the best of our knowledge, we hereby confirm that the above
mentioned products do not contain any of the restricted substances according to Article 4 of the RoHS
Directive in excess of the maximum concentration values tolerated by weight in any of their homogeneous
materials.

IlImminster, 31.05.2016

(. e

Dr. Thomas Wiinsche

EMS

Thomas Wiinsche
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