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The information in this document has been caretililycked and is believed to be entirely reliable.
esd makes no warranty of any kind with regard to theteral in this document, and assumes no
responsibility for any errors that may appear ia tocument. In particular descriptions and tedinic
data specified in this document may not be cornstiktio be guaranteed product features in any legal

sense.

esd reserves the right to make changes without ndaticthis, or any of its products, to improve

NOTE

reliability, performance or design.

All rights to this documentation are reservedeby. Distribution to third parties and reproduction of

this document in any form, whole or in part, arbject toesds written approval.
© 2019 esd electronics gmbh, Hannover

esd electronics gmbh
Vahrenwalder Str. 207
30165 Hannover
Germany

Phone: +49-511-372 98-0
Fax: +49-511-372 98-68
E-mail: info@esd.eu
Internet: www.esd.eu

c This manual contains important information andrinstions on safe and efficient
handling of the module. Carefully read this mareibre commencing any work and
follow the instructions.
The manual is a product component, please retéon future use.

Trademark Notices

CiA® and CANopen® are registered EU trademarksAiflGn Automation e.V.
All other trademarks, product names, company namesmpany logos used in this manual are reserydir respective

owners.
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Changes in the chapters

The changes in the document listed below affechgbs in the hardwarand firmwareas well as
changes in the descriptiaf facts only.

Revision | Chapter Changes versus previous version
1.0 - First English version
- Safety Information revised, Typographical Convemi inserted
3. Technical data revised
42,43 Chapter revised
5.4 Conductor cross section for 24V-connector céeckc
1.1 6., 7. Chapters revised
8. Chapter restructured, Chapter “Communicationileréfea” inserted
9. References revised
11. EU-Conformity updated
- Safety Instructions revised and inserted, Clas#ifin inserted
2. Chapter revised
1.2 3.1 Description of housing added
8.11.10.2 || New chapter: “Disable Cold Junction Conspéon (2425”
12 Order information of accessories supplemented

Technical details are subject to change withouh&rrnotice.
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Classification of Warning Messages and Safety Instictions
This manual contains noticeable descriptions, wgrmessages and safety instructions, which you
must follow to avoid personal injuries or death @ndperty damage.

This is the safety alert symbol.
It is used to alert you to potential personal mjoazards. Obey all safety messages|and
instructions that follow this symbol to avoid pdssiinjury or death.

DANGER, WARNING, CAUTION

Depending on the hazard level the signal words DERGWARNING or CAUTION are used to
highlight safety instructions and warning messagésse messages may also include a warning
relating to property damage.

DANGER
Danger statements indicate a hazardous situatiaohyihnot avoided, will result in
death or serious injury.

WARNING
Warning statements indicate a hazardous situatiat) if not avoided, could result in
death or serious injury.

CAUTION
Caution statements indicate a hazardous situdtmm if not avoided, could result in
minor or moderate injury.

> B B

NOTICE
Notice statements are used to notify people onrtdazaat could result in things other than personal
injury, like property damage.

NOTICE
A This NOTICE statement indicates that the devicdaina components sensitive to
electrostatic discharge.

—

NOTICE
0 This NOTICE statement contains the general mangaign and gives information thg
must be heeded and complied with for a safe use.

INFORMATION

INFORMATION
Notes to point out something important or useful.
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A Safety Instructions

to protect yourself and the CAN-CBX module from daya.
hints in chapter: "Correct Wiring of Electricallgdlated CAN Networks” .
be taken, that exclude an endangerment of perswhdamestic animals and property.

voltage (SELV according to EN 60950-1).
® The CAN-CBX module may only be driven by power dygurrent circuits, that are contact

complies with this conditions.

® Do not open the housing of the CAN-CBX module.
The CAN-CBX module has to be securely installeci®tommissioning.

The permitted operating position is specified aswsh(Fig. 9). Other operating positions are not
allowed.

result.
® Protect the CAN-CBX module from dust, moisture atehm.
Protect the CAN-CBX module from shocks and vibnagio

The CAN-CBX module may become warm during normal ddways allow adequate ventilation
around the CAN-CBX module and use care when handlin

thermal radiation. Ensure an ambient temperatuspesified in the technical data.

® When working with CAN-CBX modules follow the insttions below and read the manual carefully
® Do not use damaged or defective cables to connec€ AN-CBX module and follow the CAN wiring
® |n case of damages to the device, which might affefety, appropriate and immediate measures my

® Current circuits which are connected to the del@ee to be sufficiently protected against hazardou

protected. A power supply, that provides a safetsaelow voltage (SELV) according to EN 60950-1

® Never let liquids get inside the CAN-CBX moduleh@twise, electric shocks or short circuits may

® Do not operate the CAN-CBX module adjacent to Beatces and do not expose it to unnecessary

S

"z

Qualified Personnel

This documentation is directed exclusively towagdalified personnel in control and automation

engineering.

The installation and commissioning of the produelyranly be carried out by qualified personnel,

which is authorized to put devices, systems anttradecircuits into operation according to the
applicable national standards of safety engineering

Conformity

The CAN-CBX module is an industrial product and tadbe demands of the EU regulations and

EMC standards printed in the conformity declaraabthe end of this manual.

Warning: In a residential, commercial or light industria@anment the CBX-module may
cause radio interferences in which case the usgbmaequired to take adequate
measures.
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Intended Use

The intended use of the CAN-CBX module is the ojp@naas a CANopen-Slave with
thermocouples. The esd guarantee does not covexggamvhich result from improper use, usage
not in accordance with regulations or disregardadéty instructions and warnings.

o The CAN-CBX module is intended for indoor instatiat only.

g The operation of the CAN-CBX module in hazardoweaar or areas exposed to potentially
explosive materials is not permitted.

o The operation of the CAN-CBX module for medical pages is prohibited.

Service Note

The CAN-CBX module does not contain any parts tbgtire maintenance by the user. The
CAN-CBX module does not require any manual confdgjon of the hardware. Unauthorized
intervention in the device voids warranty claims.

Disposal

Devices which have become defective in the longhawe to be disposed in an appropriate way or
have to be returned to the manufacturer for prdpgosal. Please, make a contribution to
environmental protection.

Typographical Conventions

Throughout this manual the following typographicahventions are used to distinguish technical terms

Convention Example

File and path names /dev/null or <stdio.h>
Function names open()

Programming constants NULL

Programming data types ui nt 32_t

Variable names Count

Number Representation
All numbers in this document are base 10 unlesigigt®d otherwise. For hexadecimal numhéssappended . For
example, 42 is represented as, BAhexadecimal format.
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PY Overview

1

1. Overview

1.1 Description of the Module

[o] _Electrical Isolation Coding Switches

A CAN Connector @ CAN Baud Rate
MC1,5/5-GF-3,81 Physical -
N S AN " Digfal <%(> ©
B Layer Ieeltion CANopen Node-ID
u - ‘ ©
S s 4 | 1 T ___F Electrioal Isolation
DC/DC 4x Thermocoupler Inputs
InRailBus Connector| Converter I Thermocouple Inputs
Connector
for CAN-CBX-TBUS . DC/DC MC 1.5/12-GF-3,81
,,,,,,,,,,,,,,,,,,,,,,,,, ' Microcontroller ™ converter ] '
N MB90497
— /l‘ T
Power Connector \" Digital +sAD
MSTBO 2,5/4- igital . 2
GIL-KMGY »| Power Supply Isolator Converter Ke——
T 24 V(DC)
—
LEDs
3 AN— Digital
Temperature rH"
Sensor
—

Fig. 1: Block circuit diagram of the CAN-CBX-THERMO module

The CAN-CBX-THERMO module is a CAN-CBX module witur High Resolution
Thermocouple Interfaces.

The CAN-CBX-THERMO is equipped with four indepentsigma-delta A/D converters for the
evaluation of thermocouples. It features suppoit, &, B, E, N, R, S and T thermocouples.
Depending on the selected sample rate and thenekieiring a resolution of at leastulv can be
achieved.

For cold junction compensation the temperaturdefsensor clamp is measured by a digital
temperature sensor.

The conversion of the four thermocouple inputeaized by four independeA-converters.
Linearisation according to NIST is achieved by dneboard microcontroller.

The CAN interface is designed according to 1SO118%8yh-speed layer with electrical isolation
and supports bit rates up to 1 Mbit/s. The CANopede number and the CAN-bit rate can be
easily set via coding switches.

The CAN-CBX-THERMO features the possibility to ceehthe power supply and the CAN bus
signals via the InRailBus connector (TBUS-connécittegrated in the mounting rail. Individual
modules can then be removed without interruptirghtiss signals.

The module comes with CANop&firmware according to CiA301 and supports the CiA 404
profile for measuring devices.
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Quick Start

2. Quick Start

Step Action See
page
A Read the safety instructions at the beginning of ik document carefully, 5

before you start with the hardware installation!

DANGER
Hazardous Voltage - Risk of electric shock.

All current circuits which are connected to theidewhave to be sufficiently
protected against hazardous voltage (SELV accotdigN 60950-1).

NOTICE o5
Please note the chapters “Installation and Wiring bthe Module* and 35’
“Correct Wiring of Electrically Isolated CAN Networ ks*!

1 Mount the CAN-CBX-module and connect the inter&a@wer supply

voltage, CAN, thermocouple inputs). 16

2 Please note that the CAN bus has to be termiratbdth ends! esd offers
special T-connectors and termination connectorslitiahally the
CAN_GND signal has to be connected to earth attlyxawe point in the
CAN network. For details please read chapter “Gurv®iring of
Electrically Isolated CAN Networks”. A CAN node Witlectrical
connection to earth potential acts as an earthnpate

35

3 Set the baud rate (only if it differs from the aldf setting)

The default baud rate is 1 MBit/s. The baud ratelmaset via the coding
switch BAUD, as described in chapter: “Setting Mede-ID via Coding
Switch”.

24

4 Set the module number (node-1D).
The node ID can be set via the coding switches L&M/HIGH. 23
It may be set to values between 1 and 127 (Q)L-7F

5 Apply the 24 V power supply voltage. -

6 Write “-1” (FFFF FFFD in object 9133 (sub-index 1...4)
(With every new A/D-conversion a TXPDO with the s@ad value is -
sent.)
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Quick Start

7 Send NMT-Start command to module

The PDOs are sent on
018(Q, + Module number
028(Q, + Module number
038(Q, + Module number
048Q,+ Module number

The default unit of the PV @gV.

E.g.: 1234567 equates 1234,567 mV

The Process-Value (PV) is sent in the data byte3.0.
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3. Technical Data

3.1 General technical Data

nominal voltage: 24 V/DC
Power supply voltage | input voltage range: 24 V £20%
current consumption (24 V, Z€): typical: 90 mA

24V (4-pin line connector with spring-cage conneattig400 )
- 24V-power supply voltage

InRailBus (5-pin CAN-CBX-TBUS connector, Phoenix Gact, X101)
- CAN interface and power supply voltage via InRag

S1..54  (12-pin line connector with screw connectk500)

Connectors - 4 high resolution thermocouple interfaces

CAN (5-pin line connector with spring-cage connecti®400)

- CAN interface

Only for test and programming purposes:

X200 (6-pin connector) - the connector is placedienshe case
Temperature range -2C ... +60°C ambient temperature
Humidity max. 90%, non-condensing
Protection class IP20

maximum permissible according to DIN EN 61131-2:

Pollution degree Pollution Degree 2

Phoenix “MEMAX” plastic housing for carrier rail mating NS35/7,5

Housing DIN EN 60715
width: 22.5 mm, height: 99 mm, depth: 114,5 mm
Dimensions (including mounting rail fitting and connector peofion, without
mating plug)
Weight 145¢g

Table 1: General technical data
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=__ | Technical Data

3.2 Microcontroller

Microcontroller 16 bitnC MB90F497
RAM 2 Kbyte integrated
Flash 64 Kbyte integrated
EEPROM minimum 256 byte

Table 2: Microcontroller

3.3 CAN Interface

Number 1

5-pin line connector with spring-cage connection

Connection or via InRailBus-connector (CAN-CBX-TBUS )
CAN Controller MB90F497, 1SO11898-1 (CAN 2.0)
Electrical isolation of CAN Isolation voltage U: 500 V

interfaces against other units | (= withstand-impulse voltage according to DIN EN668-1)

physical layer according to ISO 11898-2, transi¢e r

Physical layer CAN programmable from 10 Kbit/s up to 1 Mbit/s

Bus termination has to be set externally if required

Table 3: Data of the CAN interface
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Technical Data | ==—

3.4 Thermocouple Interfaces

Number 4 independe@A A/D-converter channels

via internal digital temperature sensor,

Cold junction compensation
temperature measured at the sensor clamp

-J, K, B, E, N, R, S or T thermocouples
Sensor types with cold junction compensation
- voltage measurement

Accuracy sensor dependent (< @)

Input impedance >1

Conversion rate 2.5Hz ... 1000 Hz

Resolution <1uV at 25 Hz conversion rate< 0.1'C
Maximum sensor voltage +1.024V

electrical isolation of thermocouple inputs agagesth other

Electrical isolation :
and against power supply

Connector 12-pin line connector with screw connectio

Table 4: Data of analog inputs

3.5 Software Support

The firmware of the module comes with CANopen firaneraccording to CiA 301 [1] and supports
the CIiA 404 [4] profile for measuring devices.

The CAN-CBX-THERMO EDS-file can be downloaded froime esd websiteww.esd.eu
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% Hardware-Installation

4. Hardware Installation

4.1 Connecting Diagram

S1...54
Thermocouple
interfaces

PN

Coding switches
CAN

CAN Interface

G: ... CAN_GND ; o
L:.. CAN L : AP
Sh:..  Shield % z
H:.. CAN_H . T 8
oy =
N o % 15. 18
24V < ‘ '
Power supply voltage ' Eﬁ p
. ‘e p
:" +§r3 N J;i"'t Functional earth contact (FE)
N o
%"f -4 L InRailBus

CAN and power supply voltage
via TBUS-connector

Fig. 2: Connections of the CAN-CBX-THERMO module

<4— High, Low, Baud

NOTICE
Read chapter “Quick Start” on page 11, before yatt svith the installation of the
hardware!

©

INFORMATION
Refer to page 34 for information on conductor catio@ and conductor cross sectid

=

The connector pin assignments can be found on 2@@&d the following.
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Hardware Installation %

4.1.1 Connection of Thermocouple (Example S1)

S1:
Exposed junction Thermocouple |
at measuring {
tsmperature channell
Me‘ﬁi L | ——; i P B — Measurable voltage:
Difference of
thermo-electric voltage
Metal 2 of metal 1 and 2
Measuring point S1 Reference junction (internal)

at reference temperature

Fig. 3: Connection of Thermocouple S1

NOTICE

It is recommended to use a cable housing for the@ction of the thermocouples (se
Fig. 4), to minimize the error of the cold junctioompensation (for order information
see page 122).

11}

©

NOTICE
Generally a standard thermocouple (length < 3 m)esoonly with two signal lines.

If a shielded thermocouple extension cable is usatipuld be connected to the shigld

potential of the corresponding channel.

INFORMATION
The connector pin assignment can be found on paga@ following.
For conductor connection and conductor cross sestBe page 34.

CAN-CBX-THERMO Manual » Doc.-No.: C.3034.21 / Rev. 1.2 Page 17 of 123



% Hardware-Installation

Fig. 4: Connection with cable housing to improve cold jiorwcompensation
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4.2 LED Display

S$1...84
Thermocouple
Interfaces

Hardware Installation %

E (LED red): CAN Error

S (LED green): CANopen Status
M (LED red): Error

V (LED green): Power

Fig. 5: Position of the LEDs in the front panel

The CAN-CBX-THERMO module is equipped with 4 stabliDs.
The terms of the indicator states of the LEDs &@sen in accordance with the terms recommended
by the CiA [3]. The indicator states are descrilvetthe following chapters.

4.2.1 Indicator States

In principle there are 8 indicator states distisgad:

Indicator state |[ Display

on LED constantly on

off LED constantly off

blinking LED blinking with a frequency of approx.22Hz

flickering LED flickering with a frequency of appro%0 Hz

1 flash LED 200 ms on, 1400 ms off

2 flashes LED 200 ms on, 200 ms off, 200 ms on 108Off

3 flashes LED 2x (200 ms on, 200 ms off) + 1x (2G0an, 1000 ms off)
4 flashes LED 3x (200 ms on, 200 ms off) + 1x (2G0an, 1000 ms off)

Table 5: Indicator states

CAN-CBX-THERMO
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o
i

INFORMATION

Red and green LEDs are strictly switched in phag®sition according to the

CANopen Specification [3].

For certain indicator states viewing all LEDs tdgetmight lead to a misinterpretatia
of the indicator states of adjacent LEDs. It ig¢f@re recommended to look at the
indicator state of an LED individually, in coveritige adjacent LEDs.

n

4.2.2 Operation of the CAN-Error LED

LED indication Display function
Label Name Colour Indicator Description
state
off no error
1 flash || CAN controller is ifcrror Activestate
CAN controller state iBus Off
on (or coding switch position ID-node > f#when
E CAN Error red switching on; see 'Special Indicator States’on
page 22)
Heartbeat or Nodeguard error occurred.
2 flashes| The LED automatically turns off, if

Nodeguard/Heartbeat-messages are received a

pain.

Table 6: Indicator states of the red CAN Error-LED

4.2.3 Operation of the CANopen-Status LED

LED indication Display function
Label Name Colour Indicator Description
state
blinking | Pre-operational
on Operational
S CANopen oo 1 flash | Stopped
Status 9 Module is in bootloader mode, the power LED ig
off,
3 flashes

(or coding switch position ID-node > f#when

switching on; see page 22)

Table 7: Indicator states of the CANopen Status-LED
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4.2.4 Operation of the Error-LED

Hardware Installation %

LED indication Display function
Indicator .
Label | Name | Colout State Description
off no error
CAN Overrun Error
on The sample rate is set too high, therefore thenfare
is not able to transmit all data on the CAN bus.
Internal software error
e.g.:
- stored data have an invalid checksum therefore
M Error red 2 flashes default values are loaded
- internal watchdog has triggered
- indicator state is continued until the module tes€
or an error occurs at the outputs.
Sensor error (emergency error code 5pP30
blinking  [|€:9"

- sensor not connected

- sensor data faulty

4.2.5 Operation of the Power-LED

Table 8: Indicator state of the Error-LED

LED indication Display function
Label [ Name | Coloul Indicator Description
state
no power supply voltage;
off or the module is in Bootloader-Mode, this state is
\Vj Power | green indicated by the CANopen status-LED (3 Flashes)
on power supply voltage is on and application softwsar

running

[1%)

Table 9: Indicator state of the Power-LED V

CAN-CBX-THERMO
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4.2.6 Special Indicator States

The special indicator state described in the falgwviable is indicated by the CANopen-Status-
LED and the CAN-Error-LED together:

LED indication

Description

and
- CAN-Error LED: on

- CANopen-Status LED: 3 flasheginvalid nodelD:

The coding switches for the Node-ID are set tonaalid
ID-value, when switching on.
The firmware application will be stopped.

Table 10: Special Indicator States

4.2.7 Assignment of the LED Labelling to the Namenithe Schematic Diagram

Labelling on the Name in the Schematic Diagram
CAN-CBX-THERMO *1)
E LED290A
S LED290B
M LED290C
P LED290D

*1 The schematic diagram is not part of this manual.
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4.3 Coding Switches

Baud: CAN-Bitrate

Low: Node-ID LOW

High: Node-ID HIGH

Fig. 6: Position of the coding switches

0 NOTICE
At the moment the module is switched ‘on’, the estatt the coding switches is
determined. Changes of the settings therefore ttakkle maddoefore switching onthe
module, because changes of the settings are ratnadeéd during operation.

After a reset (e.g. NMT reset) the settings are sein.

4.3.1 Setting the Node-ID via Coding Switch

The address range of the CAN-CBX-module can bdesgtnalfrom 1 to 127 ohexadecimairom 01,
to 7k,

The three higher-order bits (higher-order nibbla) be set with coding swit¢tiGH , the four lower-
order bits can be set with coding switd@\W .

INFORMATION
Avoid the following settings:

Setting the address range of the coding switchealtes higher than {[Eauses error
messages, the red CAN-Error LED is on.

If the coding switches are set to,0the CAN-CBX-module changes into Bootloade
mode.

-
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4.3.2 Setting the Baud Rate

The baud rate can be set with the coding svtatd.

Values from Qto K, can be set via the coding switch. The values®btud rate can be taken from the
following table:

Setting ﬁétbrt?;]e
0 100C
1 666,6
2 50C
3 333,3
4 25C
5 16¢€
6 12¢&
7 10C
8 66,6
9 50

An 33,3
B, 20
C, 125
D, 10
E, 80C
F, 83,3

Table 11: Index of the baud rate

4.3.3 Assignment of Coding-Switch Labelling to Naman Schematic Diagram

Labelling on the Name in the Schematic
CAN-CBX-THERMO Diagram *
Baud SW331
Low SW330
High SW332

*1) The Schematic Diagram is not part of this manual.
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4.4 Installation of the Module Using InRailBus Conmctor

If the CAN bus signals and the power supply voltsigall be fed via the InRailBus, please proceed as
follows:

Mounting rail
bus connector

Top edge

Mounting rail

Bottom edge

Botiom Guide bar

Figure 7: Mounting rail with bus connector

1. Position the InRailBus connector on the mountaiband snap it onto the mounting rail using
slight pressure. Plug the bus connectors togethepntact the communication and power signals
(in parallel with one). The bus connectors canlbgged together before or after mounting the

CAN-CBX modules.

2. Place the CAN-CBX module with the DIN rail guidgyon the top edge of the mounting rail.

DIN rail
guideway

Functional earth
ground (FE)

¥ Bus
connector

Figure 8: Mounting CAN-CBX modules

3. Swivel the CAN-CBX module onto the mounting irajppressing the module downwards according
to the arrow as shown in figure 8. The housing ecmanically guided by the DIN rail bus

connector.
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4.  When mounting the CAN-CBX module the metal foatah snaps on the bottom edge of the
mounting rail. Now the module is mounted on the mimg rail and connected to the InRailBus
via the bus connector. Connect the bus connechorshee InRailBus if not already done.

¢ Metal
foot catch

Figure 9: Mounted CAN-CBX module

4.4.1 Connecting Power Supply and CAN-Signals to CBInRailBus

To connect the power supply and the CAN-signalstiv&alnRailBus, a terminal plug is needed. The
terminal plug is not included in delivery and minstordered separately (order no.: C.3000.02, sk or

information).

Mounting rail bus connector .
(InRailBus) Terminal plug

op edge

o - Hlvios
Sl - §lP24
J < RlCAN_GND
% ~RICAN L
~RICAN_H

—

Bottom edge

Mounting rail

Fig. 10: Mounting rail with InRailBus and terminal plug

Plug the terminal plug into the socket on the rigfithe mounting-rail bus connector of the InRagBu
as described in Fig. 10. Then connect the CANfiterand the power supply voltage via the terminal

plug.
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The power supply voltage can be supplied via thé @lnnector or via the InRailBus.

4.4.2 Connection of the Power Supply Voltage

NOTICE
0 Read and follow the safety instructions contairimg requirements on power supply
current circuits (see page 5)!

NOTICE
0 The connections for the 24 V power supply are mdlly connected and musot be
supplied by two independent power sources at thne sene!

CBX station

roreBxX- cBX- | cBX- lcBXx-
D108 AOa12 | D1os | D108 1

+24 V
power supply voltage

T 1
3 +24 , or alternatively

GND . .
via terminal plug of

“ iﬁ FTYY . | the InRailBus
l =] L= - GND!

| i = / 124V

]
mrararaflerararas ll arecaca llsca-a-- |

Fig. 11: Connecting the power supply voltage to the CAN-C&ation

Earthing of the Mounting Rail

NOTICE
0 The module is connected with the mounting railitagunctional earth contact.
This improves the stability against electromagneisturbances.
Thus the mounting rail shall be connected to am@pate functional earth contact in
the environment or in the installation.
Please note that the impedance of the connect®tohiae kept low.

The functional earth contact of the module doesemsure electrical safety.
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4.4.3 Connection of CAN

CBX station

cBX- lCcBX-
' AOa1Z i =ll=l.]

CAN-Bus
bus termination

\ CAN-Bus

via CAN connector

or alternatively

via terminal plug

, of the InRailBus

terminal plug of
the InRailBus

Fig. 12: Connecting the CAN signals to the CAN-CBX station

Generally the CAN signals can be fed via the CANraxtor of the first CAN-CBX module of the
CBX station. The signals are then connected throlgICAN-CBX station via the InRailBus. To lead
through the CAN signals through the CBX station @8N bus connector of the last CAN-CBX
module of the CAN-CBX station has to be used. TABIConnectors of the CAN-CBX modules which
are not at the ends of the CAN-CBX station mustiotonnected to the CAN bus, because this would
cause incorrect branching.

A bus termination must be connected to the CAN eotor of the CAN-CBX module at the end of the
CBX-InRailBus (see Fig. 12), if the CAN bus endsrth

4.5 Remove the CAN-CBX Module from the InRailBus
If the CAN-CBX module is connected to the InRailBusase proceed as follows:
Release the module from the mounting rail in movirgyfoot catch (see Fig. 9) downwards (e.g. with

a screwdriver). Now the module is detached fromit#om edge of the mounting rail and can be
removed.

INFORMATION
It is possible to remove individual devices froma tbBX station without interrupting
the InRailBus connection, because the contact ahdlinot be disrupted.
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5. Connector Assignment

5.1 Power Supply Voltage 24 V (X100)

Device connector: Phoenix-Contact MSTBO 2,5/4-GKNIGY

Line connector: Phoenix-Contact FKCT 2,5/4-ST, 5@ pitch, spring-cage connection,
Phoenix-Contact order no.: 19 21 90 0 (includehenscope of delivery)
For conductor connection and conductor cross seste page 34.

Pin Position:

12 3 4

Pin Assignment:

Labelling on 24V
Housing . . M P
Labelling on (free) (free) ) +
connector
Pin No. 1 2 3 4
: P24 M24 M24 P24
Signal +24V) | (GND) GND) | (+24V)

Please refer also to the connecting diagram on pége

INFORMATION
The pins 1 and 4 are connected internally.

The pins 2 and 3 are connected internally.

Signal Description:

P24... power supply voltage +24 V
M24... reference potential

CAN-CBX-THERMO Manual « Doc.-No.: C.3034.21 / Rev. 1.2
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5.2 CAN

5.2.1 CAN Interface

The physical layer is designed according to ISCO818. The CAN bus signals are electrically isolated
from the other signals via a digital isolator and@/DC converter.

Electrical Isolation X101
"""""""""" ; InRailBus Connector
. be/DC CAN-CBX-TBUS
. 15V
+24 'V
50V [, % _ o4
L GND 6 5
GND Jean_anD
. . - CAN GND
L N S
f CAN H
_ C:I 1
CAN L
— >
Digital Isolator CAN Transceiver CAN-Connector
T
CANTx [ — . oL CANL -~
CAN_Rx N\
_— 1 VOA VIA -~ RX BUSH
I
@—vom | vDD2 » & VDD CAN H
N g
£GND1 : GND2 L §§ Lf R/GND GND T o
' CAN_GND
g T4T] | o ¢
___________________ : — 1 FEGND -
BT €

Fig. 13: CAN Interface

The CAN interface can be connected via the CAN eotor or optionally via the InRailBus. Use the
mounting-rail bus connector of the CBX-InRailBusA(-CBX-TBUS), see order information
(page 122).
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5.2.2 CAN Connector

Device Connector: Phoenix-Contact MC 1,5/5-GF-3,81

Line Connector: Phoenix-Contact FK-MCP 1,5/5-ST&13 spring-cage connection,
Phoenix-Contact order no.:1851261 (included insit@pe of delivery)
For conductor connection and conductor cross sesge page 34.

Pin Position: Pin-Assignment:
(device connector with labelling) Labelling Signal Pin

G CAN_GND 1
L CAN_L 2
Sh Shield 3
H CAN_H 4
. - 5

Signal description:

CAN_L, CAN_H ... CAN signals

CAN_GND ... reference potential of the local CAN picgl layer

Shield ... pin for line shield connection (using hat mounting direct contact to the

mounting rail potential)
- not connected

Recommendation of an adapter cable from 5-pin Phoé&aContact connector (here line connector
FK-MCP1,5/5-STF-3,81 with spring-cage-connection)at 9-pin DSUB:

CAN_GND DSUBS/male
(al wire shield)
Pin 4 CAN H The 9-pin DSUB
= connector is assigned
Pin 2 CAN_L J according to CiA 102
5-pin Pin 1 CAN_GND
Mini-Combicon

connector
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5.2.3 CAN and Power Supply Voltage via InRailBus Qmnector

Connector type: Mounting rail bus connector CAN-CBRUS
(Phoenix-Contact ME 22,5 TBUS 1,5/5-ST-3,81 KMGY)

Pin Position:

InRailBus connector
Mounting rail CAN-CBX-TBUS

M24
P24

' CAN_GND
' CAN_L
CAN H

Functional earth contact Bottom
connected to mounting rail
via additional clamp of the housing

Pin Assignment:

Pin Signal
5 M24 (GND)
4 P24 (+24V)
3 CAN_GND
2 CAN_L
1 CAN_H
S FE (PE_GND)
Signal Description:
CAN_L,
CAN_H ... CAN signals
CAN_GND ... reference potential of the local CAN-Biogl layers
P24... power supply voltage +24 V
M24... reference potential
FE... functional earth contact (EMC)(connected tauntimg rail potential)
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5.3 Thermocouple Interface (X500)

Connector Pin Assignment

Device’s socket: Phoenix Contact MC 1,5/12-GF-3,81
Line connector:  Phoenix Contact MC 1,5/12-STF-3s8tew connection
Phoenix Contact order No.: 1827800 (included invegy)
For conductor connection and conductor cross sesge page 34.

Pin Position:

Signal description:

Pin Assignment:
Signal Pin Description
S4+ 1
e Shield 2 Interface thermocouple 4
Shield
S4- S4- 3
S3+ S3+ 4
?:H Shield 5 Interface thermocouple 3
w 83' 6
Shield S2+ 7
S2- Shield 8 | Interface thermocouple 2
S1+
S2- 9
Shield
S1- S1+ 10
Shield 11 | Interface thermocouple 1
S1- 12

SX+, SX-... Signal lines of the thermocouple inted X (X = 1...4)
Shield ... Shield potential (connected to functiceith contact of the module)

INFORMATION
An example for the connection of a thermocouplgvsn on page 17

CAN-CBX-THERMO
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5.4 Conductor Connection/Conductor Cross Sections

The following table contains an extract of the techl data of the line connectors.

Interface PO\\//vglrtaSguepply CAN Thermocouple
(8] (8]
PYRVAL Connector Interface
Connector type plug component FKCT 2,5/4-ST FK-MCP MC 1,5/..-
(Range of articles) KMGY 1,5/5-STF-3,81 STF-3,81
Connection method spring-cage || spring-cage screw
connection connection connection
Stripping length 10 mm 9 mm 7 mm
Conductor cross section solid min. 0.2 mm2 0.14 mnmg ,14 6m?
Conductor cross section solid max. 2.5 mm? 1.5 mmi 5 nim2
Conductor cross section stranded min. 0.2 mm2 0m2d m 0,14 mm?
Conductor cross section stranded max. 2.5 mmz 1.5mm2 1,5 mm?
Conductor cross section stranded, with ferrule 0.25 mm? 0.25 mm?
) . . 0,25 mm?
without plastic sleeve min.
Conductor cross section stranded, with ferrule 2.5 mmz 1.5 mm?
) . 1,5 mm?
without plastic sleeve max.
Conductor cross section stranded, with ferrule wigh  0.25 mm?2 0.25 mm? 0.95 mm?
plastic sleeve min. '
Conductor cross section stranded, with ferrule with 2.5 mm? 0.5 mm?2 0.5 mm?
plastic sleeve max. '
Conductor cross section AWG/kecmil min. 24 26 28
Conductor cross section AWG/kecmil max 12 16 16
2 conductors with same cross section, solid min. . h.a n.a. 0,08 mmz2
2 conductors with same cross section, solid max . nha n.a. 0,5 mm?2
2 conductors with same cross section, stranded n.a. n.a.
) 0,08 mm?
min.
2 conductors with same cross section, stranded n.a. n.a.
0,75 mm2
max.
2 conductors with same cross section, stranded, n.a. n.a.
) . . 0,25 mm?
ferrules without plastic sleeve, min.
2 conductors with same cross section, stranded, n.a. n.a.
) . 0,34 mm?
ferrules without plastic sleeve, max.
2 conductors with same cross section, stranded, 0.5 mmz n.a. 0.5 mm2
TWIN ferrules with plastic sleeve, min. '
2 conductors with same cross section, stranded, 1 mm? n.a. 0.5 mm2
TWIN ferrules with plastic sleeve, max. '
Minimum AWG according to UL/CUL 26 28 30
Maximum AWG according to UL/CUL 12 16 14

n.a. ... not allowed
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6. Correct Wiring of Electrically Isolated CAN Networks

For the CAN wiring all applicable rules and regidas (EC, DIN), e.g. regarding electromagnetic
compatibility, security distances, cable crossisaadr material, have to be met.

6.1 Standards concerning CAN Wiring

The flexibility in CAN network design is one of theey strengths of the various extensions and
additional standards like e.g. CANopen, ARINC828ByibeNet and NMEA2000 that have been built
on the original ISO 11898-2 CAN standard. In ugimg flexibility comes the responsibility of good
network design and balancing these tradeoffs.

Many CAN organizations and standards have scaledusie of CAN for applications outside the
original ISO 11898. They have made system leveletn#fs for data rate, cable length, and parasitic
loading of the bus.

However for CAN network design margin must be gif@rsignal loss across the complete system and
cabling, parasitic loadings, network imbalancegugd offsets against earth potential and signal
integrity. Therefore the practical maximum number of nodes, bs length and stub length are
typically much lower.

esd has concentrated her recommendations conce@fmy wiring on the specifications of the
ISO 11898-2. Thus this wiring hints forgoes to dibgcthe special features of the derived standards
CANopen, ARINC825, DeviceNet and NMEA2000.

The consistent compliance to ISO 11898-2 offersifisgnt advantages:

L Durable operation due to well proven design spatibbns

L Minimizing potential failures due to sufficient ngam to physical limits

L Trouble-free maintenance during future network riicattions or during fault diagnostics
due to lack of exceptions

Of course reliable networks can be designed aaugtdi the specifications of CANopen, ARINC825,
DeviceNet and NMEA200®owever it must be observed that it is strictly notecommended to mix
the wiring guidelines of the various specifications
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L‘i“l Wiring Notes

6.2 Light Industrial Environment (Single Twisted Par Cable)

6.2.1 General Rules

NOTICE

0 esd grants the EU Conformity of the product, if@#N wiring is carried out with at lea
single shielded single twisted pair cables thatcmaéihe requirements of ISO 118982}2.
Single shieldedoubletwisted pair cable wiring as described in chaf& ensures the E
Conformity as well.

t

J7

The followinggeneral rulesfor CAN wiring with single shielded single twist@air cable should be

followed:

1 | A cable type with a wave impedance of about @810% with an adequate conductor crdss-
section ¢ 0.22 mm?) has to be used. The voltage drop owewifre has to be considered!

Connect

2 | For light industrial environment use at leastva-wire CAN cable.

® the two twisted wires to the data signals (CAN_KANCL) and
® the cable shield to the reference potential (CANDEN

3 | The reference potential CAN_GND has to be conuettiehe functional earth (FE) at
exactly one point.

4 | A CAN net must not branch (exception: short cabl#s) and has to be terminated with
characteristic impedance of the line (generally @2610%) at both ends (between the signals
CAN_L and CAN_H andot at CAN_GND)!

the

Keep cable stubs as short as possible (I < 0.3 m)!

Select a working combination of bit rate and cédatgth.

recommended.

Keep away cables from disturbing sources. If¢aisnot be avoided, double shielded wires

are

Wire Layout

Single shielded
twisted pair cable
(two-wire cable,
1X 2x 0.22mm?2)
CAN_H

CAN_L

CAN_GND

Signal assignment of single shielded twisted pair cable

with earth and termination

CAN wire with connectors

/" DSUB9 connector

(female or male)
pin designation

1200@

CAN_GND (at wire shield)

DSUBS connector

(female or male)
pin designation

CILRNE VY61 ENTATIVIEN

connector case

| CAN_GND
120 Q

CILRNE VY61 ENTATIVIEN

. | connector case

“Carth (FE) =

Figure. 14: CAN wiring for light industrial environment
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6.2.2 Cabling

To connect CAN devices with just one CAN connegter net use a short stub (< 0.3 m) and a
T-connector (available as accessory). If this desvare located at the end of the CAN network, the
CAN terminator “CAN-Termination-DSUB9” can be used.

.......... CAN_H - J] Femate Connector
————— CAN_L
CAN_GND [E] D Male Connector
- Female Terminator
(Order-no.: C.1301.01)
P Termination connector
Termination connector "CAN-Termination-DSUB"
c()].:N—TermCln:!éigg-&SUB with femal and male contacts
rder-no.: C. X Nno.:
CAN Board (Order-no.: C.1303.01)
eg. T-Connector T-Connector T-Connector ,
GAN-PCle/402, €.1311.03 C.1311.03 C.1311.03  Terminator
s ] D — o] )
CAN-USB/2, etc. EPRETINEN & Tp—— A 1 1
| ! ‘e ]
I FE
:"? i CAN_GND connected
H] . . to functional earth (FE)
I at exactly one point
. H .
CAN-CBX-DIO8 CAN-CBX-Al420 E! 4 CAN-DP/2
A
| I
Hi
H
i
CAN cable CAN cable
Order-no.: C.1323.03 Order-no.: C.1323.03 Order-no.: C.1323.03

Figure. 15: Example for proper wiring with single shieldedgéentwisted pair wires

6.2.3 Branching

In principle the CAN bus has to be realized ima.liThe participants are connected to the main
CAN bus line via short cable stubs. This is noryahlised by so called T-connectors. esd offers
the CAN-T-Connector (Order No.: C.1311.03)

If a mixed application of single twisted and doutvasted cables is unavoidable, take care that
the CAN_GND line is not interrupted!

Deviations from the bus structure can be realizethe usage of repeaters.

6.2.4 Termination

A termination resistor has to be connected at batts of the CAN bus.

If an integrated CAN termination resistor whicleguipped at the CAN interface at the end of the
bus is connected, this one has to be used fornation instead of an external CAN termination
plug.

9-pin DSUB-termination connectors with integratedntination resistor and male and female
contacts are available from esd (order no. C.1303.0

DSUB termination connectors with male contactséorw. C.1302.01) or female contacts (order
no. C.1301.01) and additional functional earth aontare available, if CAN termination and
groundingof CAN_GND is required.
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6.3 Heavy Industrial Environment (Double Twisted P& Cable)

6.3.1 General Rules

The followinggeneral rulesfor CAN wiring with single shieldedoubletwisted pair cable should be
followed:

1 | A cable type with a wave impedance of about @2610% with an adequate conductor crpss
section ¢ 0.22 mm?) has to be used. The voltage drop owewifre has to be considered.

2 | For heavy industrial environment uséar-wire CAN cable.

Connect

® two twisted wires to the data signals (CAN_H, CAN and

® the other two twisted wires to the reference paae(CAN_GND) and
® the cable shield to functional earth (FE) at ledsine point.

3 | The reference potential CAN_GND has to be conuettie¢he functional earth (FE) at
exactlyone point.

4 | A CAN bus line must not branch (exception: shaitle stubs) and has to be terminated \vith
the characteristic impedance of the line (genedd29Q +10%) at both ends (between the
signals CAN_L and CAN_H andot to CAN_GND).

Keep cable stubs as short as possible (I < 0.3 m).

Select a working combination of bit rate and cédatgth.

Keep away CAN cables from disturbing sourceshil tannot be avoided, double shielded
cables are recommended.

Signal assignment of single shielded double twisted pair cable
Wire Layout with earth and termination
AN_GND *
QWZOQ

(Example) CAN cable with connectors
“earth (FE) =

7~ DSUBY connector DSUBS connector ™,

(female or male) (female or male)
1202 Q
nc.

pin designation pin designation
- - ne.
n.e. I wire shield I ne.
connector case connector case
AN n.c. = not connected

Single shielded
double twisted pair cable
(four-wire cable,
2x 2x 0.22mm?2)

-«
n.o. CAN_GND

n.c.

nc. GAN_H

CS L RNTIOY LG EN G VI B
CS L RNTIOY LG EN G VI B

Shield

Fig. 16: CAN wiring for heavy industrial environment
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6.3.2 Device Cabling

termination

switched ON CAN_GND connected
to functional earth (FE)
at exactly one point

CAN T-Connector
(DSUBS9 connector, female),
with switchable termination

CAN Board NOTICE
Waich for the carrect position of the
g | I termination switches af the connectors!
CAN-PClef02, |
PMC-CAN/A400,
CAN-USB/2, et
2 do |I - I Female Connector
Il
[]:] |:| Male Connector
connected to earth (FE) Termination connector "CAN-Termination-DSUB"
via computer housing = pr D oo o W o tercttrroy | M| oorcoecbeco Berreerbereit oy .] with femal and male contacts
|1 H (Order-no.: C.1303.01)
- S | | IS CAN_H
termination CAN termination &g CAN L
T-Connector switched OFF 1 connector switched OFF OAN_GND
Termination connector . -
"CAN-Termination-DSUB" O:O_SE"EM

Order-no.: C.1303.01

P
CAN-DP/2

o
‘ CAN-CBX-DIO8

= 2
! ,
_.3‘ -2 \ S - G
1<03m X
' H H
1 ofemmmmm e [P [ LD L P L L]
CAN cable CAN cable CAN cable
Order-no.: C.1323.03 Order-no.: C.1323.03 Order-no.: C.1323.03

Fig. 17: Example for proper wiring with single shielded B@utwisted pair cables

6.3.3 Branching

® In principle the CAN bus has to be realized ima.liThe participants are connected to the main
CAN bus line via short cable stubs. This is noryahlised by so called T-connectors. When using
esd's CAN-T-Connector (order no.: C.1311.03) itutthdde noted that the shield potential of the
conductive DSUB housing is not looped through thi€onnector type. Thus the shielding is
interrupted. Therefore you have to take adequatesares to connect the shield potentials, as
described in the manual of the CAN-T-Connector. kother information on this read the
CAN-T-Connector Manual (order no.: C.1311.21).
Alternatively a T-connector can be used, in whiah $hield potential is looped through, e.g. the
DSUB9 connector from ERNI (ERBIC CAN BUS MAX, ordeo.:154039).

® |f a mixed application of single twisted and doutvlgsted cables is unavoidable, take care that the
CAN_GND line is not interrupted!

® Deviations from the bus structure can be realizethe usage of repeaters.

6.3.4 Termination

® A termination resistor has to be connected at leots of the CAN bus. If an integrated CAN
termination resistor which is equipped at the CAtéiiface at the end of the bus is connected, this
one has to be used for termination instead of tereaxl CAN termination plug.

® O-pin DSUB-termination connectors with integratentination resistor and male and female
contacts are available from esd (order no. C.1303.0

® 9-pin DSUB-connectors with integrated switchablenieation resistor can be ordered e.g. from
ERNI (ERBIC CAN BUS MAX, female contacts, order 11i%4039).
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6.4 Electrical Grounding

® For CAN devices with electrical isolation the CANNG must be connected between the CAN
devices.

® CAN_GND should be connected to the earth potef) atexactly onepoint of the network.

® EachCAN interface with electrical connection to eartbtgntialacts as grounding point.
For this reason it is recommended not to conneatentioan oneCAN device with electrical
connection to earth potential

® Grounding can be made e.g. at a termination cdanée.g. order no. C.1302.01 or C.1301.01)

6.5 Bus Length

NOTICE
0 Please note that the cables, connectors and teionimasistors used in CANopen
networks shall meet the requirements defined iINLIEY8-2. In addition, further
recommendations of the CiA, like standard valuethefcross section, depending on the
cable length, are described in the CiA recommeadatiA 303-1(see CiA 303 CANopen
Recommendation - Part 1: ,Cabling and connectoiapsignment”, Version 1.8.0, Table 2).
. Theoretical values of CiA recommendations Standard Vall.JeS of
Bit-Rate . . . cross-section
: reachable wire lengtith | (07/95) for reachable wirg . .
[kBit/s] : according to CiA 303-
esd interfacel ., [M] lengths |, [m]
1 [mm?]
1000 37 25 0.251t0 0.34
800 59 50
66€6 80
500 130 100 0.34100.6
3323 180
250 270 250
166 420 -
125 570 500 051006
100 710 650
833 850
66T 1000 0.75t0 0.8
50 1400 1000
333 2000
20 3600 2500 not defined in
12.5 5400 - CiA 303-1
10 7300 5000

Table 12: Recommended cable lengths at typical bit ratéth @sd-CAN interfaces)

® Optical couplers are delaying the CAN signals. msdlules typically reach a wire length of 37 m
at 1 Mbit/s within a proper terminated CAN netwavithout impedance disturbances like e.g.

caused by cable stubs > 0.3 m.
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6.6 Examples for CAN Cables

esd recommends the following two-wire and four-waedble types for CAN network design. These
cable types are used by esd for ready-made CANgaiolo.

6.6.1 Cable for Light Industrial Environment Applic ations (Two-Wire)

Manufacturer Cable Type

e.g.
U.l. LAPP GmbH
Schulze-Delitzsch-Strake 25 UNITRONIC ®-BUS CAN UL/CSA (1x 2x0.22)

70565 Stuttgart (UL/CSA approved) Part No.: 2170260

Germany

UNITRONIC ®-BUS-FD P CAN UL/CSA (1x 2x 0.25)
www.lappkabel.de

(UL/CSA approved) Part No.: 2170272
ConCab GmbH e.g
AuBerer Eichwald BUS-PVC-C (1x 2x 0.22 mm?) Part No.: 93 022 016 égpr.)

74535 Mainhardt
Germany

- - - 2 L
Www.concab.de BUS-Schleppflex-PUR-C (1x 2x 0.25 mm?2)  Part No..02% 016 (UL appr.)

6.6.2 Cable for Heavy Industrial Environment Applications (Four-Wire)

Manufacturer Cable Type

e.g.
U.l. LAPP GmbH
Schulze-Delitzsch-Strake 25 UNITRONIC ®-BUS CAN UL/CSA (2x 2x 0.22)

70565 Stuttgart (UL/CSA approved) Part No: 2170261

Germany

UNITRONIC ®-BUS-FD P CAN UL/CSA (2x 2x 0.25)
www.lappkabel.de

(UL/CSA approved) Part No.: 2170273
(__ZonCab GmbH e.g
AuBerer Eichwald BUS-PVC-C (2x 2x 0.22 mm?) Part No.: 93 022 026 égpr.)

74535 Mainhardt
Germany

- - - 2 L
WwWw.concab.de BUS-Schleppflex-PUR-C (2x 2x 0.25 mm?2) Part No..026 026 (UL appr.)

m INFORMATION
Ready-made CAN cables with standard or customltecgn be ordered froesd.
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7. CAN Troubleshooting Guide

The CAN Troubleshooting Guide is a guide to findl &timinate the most frequent hardware-error
causes in the wiring of CAN networks.

o s
CAN_H CAN H | ©)
1209 [:! JCANL >< >< >< >< >< >< CAN_L ‘2%5

~ CAN_GND CAN_GND
L

Figure. 18: Simplified diagram of a CAN network

7.1 Termination

The termination is used to match the impedancerafde to the impedance of the transmission line
being used. When impedance is mismatched, thentithied signal is not completely absorbed by the
load and a portion is reflected back into the tnassion line. If the source, transmission line ki
impedance are equal these reflections are avoidesitest measures the series resistance of the CAN
data pair conductors and the attached terminagigigtors.

To test it, please

1. Turn off all power supplies of the attached CAddles.
2. Measure the DC resistance between CAN_H and CAM dne end of the netwo(k)
(see figure above)

The measured value should be betweef5thd 70Q.

If the value is below 50, please make sure that:
- there is neshort circuit between CAN_H and CAN_L wiring
- there arenot more than twoterminating resistors connected
- the nodes do not have faulty transceivers.

If the value is higher than A, please make sure that:
- there are no open circuits in CAN_H or CAN_L wgin
- your bus system has two terminating resistors @reach end) and that they are {2@ach.
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7.2 Electrical Grounding

CAN_GND of the CAN network should be connected tmdtional earth potential (FE) at ordpe
point. This test will check if the CAN_GND is graded in several places.
To test it, please

1. Disconnect the CAN_GND from thg I CAN_H o
earth potential (FE).
potential (FE) o< o< e
2. Measure the DC resistance betwegn CAN_GND
CAN_GND and earth potential (se€ / |
figure on the right).
0 9 (#7 s
3. Reconnect CAN_GND to earth functional earth
potential. (FE) =

Fig. 19: Simplified schematic diagram of
ground test measurement

The measured resistance should be higher thanQ. M it is lower, please search for additional
grounding of the CAN_GND wires.

7.3 Short Circuit in CAN Wiring

A CAN bus might possibly still be able to transdhtta if there is a short circuit between CAN_GND
and CAN_L, but generally the error rate will incseatrongly. Make sure that there is no short ttircu
between CAN_GND and CAN_L!

7.4 CAN_H/CAN_L Voltage

Each node contains a CAN transceiver that outpufferehtial signals. When the network
communication is idle the CAN_H and CAN_L voltaga® approximately 2.5 V measured to
CAN_GND. Faulty transceivers can cause the idieagels to vary and disrupt network communication.

To test for faulty transceivers, please

1. Turnon all supplies.

2. Stop all network communication.

3. Measure the DC voltage between CAN_H and CAN_GED
(see figure at previous page).

4. Measure the DC voltage between CAN_L and CAN_ GBID
(see figure at previous page).

Normally the voltage should be between 2.0 V afd\3.
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If it is lower than 2.0 V or higher than 3.0 V,id& possible that one or more nodes have faulty
transceivers.
For a voltage lower than 2.0 V please check CANn#l GAN_L conductors for continuity.

To find the node with a faulty transceiver withimetwork please test the CAN transceiver resistance
(see below) of the nodes.

7.5 CAN Transceiver Resistance Test

CAN transceivers have circuits that control CAN_dl &AN_L. Experience has shown that electrical
damage of the circuits may increase the leakagemuin these circuits.

To measure the current leakage through the CANits,@lease use a resistance measuring device and:
1. Switch off the node and disconnect it from thewveek (4) (see figure below).

2. Measure the DC resistance between CAN_H and CAND &) (see figure below).

3. Measure the DC resistance between CAN_L and CAWD G) (see figure below).

The measured resistance has to be about §D@ok each signal. If it is much lower, the CAN

transceiver is probably faulty. Another indicatifor a faulty transceiver is a very high deviation
between the two measured input resistances (>> 200%

CAN node
CAN_H
‘o]
CAN CAN_L l o
transceiver CAN_GND l
@
disconnect
Power CAN!
oo
disconnect
power!

Figure 20: Simplified diagram of a CAN node

7.6 Support by esd

If you have executed the fault diagnostic steghisftroubleshooting guide and you even can nat fin
a solution for your problem our support departnweiitbe able to assist.

Please contact our support via emag@port@esd.euor by phonet40-511-37298-130
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8. CANopen Firmware

Apart from basic descriptions of CANopen, this dleagontains the most significant information about
the implemented functions.

A complete CANopen description is too extensivetfa purpose of this manual.
Further information can therefore be taken from@AéNopen documentation [1] and [4].

8.1 Definition of Terms

COB ... Communication Object
Emergency-Id... Emergency Data Object
NMT... Network Management (Master)
SDO... Service Data Object

Sync... Sync(frame) Telegram

PDOs (Process Data Objects)
PDOs are used to transmit process data.
In the ‘Transmit’-PDO (TPDO) the CAN-CBX-module hsmits data to the CANopen network.
In the ‘Receive’-PDO (RPDO) the CAN-CBX-module res data from the CANopen network.

SDOs (Service Data Objects)
SDOs are used to transmit module internal confignmaand parameter data. In opposition to the
PDOs SDO-messages are confirmed. A write or requiest on a data object is always answered by
a response telegram with an error index.
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8.2 NMT-Boot-up

The CAN-CBX module can be initialized with the ‘Ntimum Capability Device’ boot-up as described
in [1].

Usually a telegram to switch frofre-Operationalstatus toOperational status after boot-up is
sufficient. For this the 2-byte telegram ;[0100,’, for example, has to be transmitted with CAN-
identifier ‘000Q’ (= Start Remote Node all Devices).

8.3 The CANopen-Object Directory

The object directory is basically a (sorted) graafpobjects which can be accessed via the CAN
network. Each object in this directory is addresagtth a 16-bit index. The index in the object
directories is represented in hexadecimal format.

The index can be a 16-bit parameter in accordante te CANopen specification [1] or a
manufacturer-specific code. By means of the MSB#hefindex the object class of the parameter is
defined.

Part of the object directory are among others:

Index Object

0001, ... 009F | definition of data types

100Q, ... 1FFE | Communication Profile Area

200Q, ... 5FFF | Manufacturer Specific Profile Area
600Q, ... 9FFF | Standardized Device Profile Area

A00Q, ... FFFE | reserved
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8.4 Communication Parameters of the PDOs

The communication parameters of the PDOs (accotdifg)]) are transmitted as SDO (Service Data
Objects) on ID 600Q, + Node-ID (Request). The receiver acknowledges the parasete|D 580,

+ Node-ID' (Response).

TheNode-ID (module No.) is configured via coding switches Lamd High. Please refer to chapter

“Coding Switches” (page 23) for a detailed des@ipbf possible configurations.

8.4.1 Access on the Object Directory

The SDOs (Service Data Objects) are used to ativessbject directory of a device.

An SDO is therefore a ‘channel’ to access the patara of the device. Access via this channel is
possible imperationalandpre-operationalstatus.

The SDOs (Service Data Objects) are transmitteldd®00, + Node-ID (request).

The server acknowledges the parameters o»80,+ Node-ID (response).

An SDO is structured as follows:

Index
Identifier Comg’am Sub-index  LSB Data field MSB
code (low) | (high)
Example:
600+ 23 00, 14, 01, 7F, | 04, | 00, | 00,

Node-ID|l (yrite) | (Index=140Q) | cop-def. COB Node ID = 0000 047F

(Receive-PDO-Comm-Par

Identifier
The parameters are transmitted with ID ‘680NodelD’ (request).
The receiver acknowledges the parameters with 8D,'% NodelD’ (response).

Command code
The command code transmitted consists among diimgstof the Command Specifier and the length.
Frequently required combinations are, for instance:

40, = 64,..: Read Request, i.e. a parameter is to be read
23, = 35..: Write Request with 32-bit data, i.e. a parametéo be set
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The CAN-CBX-module responds to every received talegwith a response telegram. This can contain
the following command codes:

43,=67,.: Read Response with 32 bit data, this telegranaamithe parameter requested
60, = 96, Write Response, i.e. a parameter has been setssfiglty
80, = 128,.: Error Response, i.e. the CAN-CBX-module report®@mmunication error

Frequently Used Command Codes
The following table summarizes frequently used camincodes. The command frames must always
contain 8 data bytes. Notes on the syntax anddudbmmand codes can be found in [1].

Command Number of data Command cods
bytes
1 2F,
Write Request 2 2B,
(Initiate Domain Download) 3 217,
4 23,
Write Response ) 60,
(Initiate Domain Download)
Read Request ) 40,
(Initiate Domain Upload)
1 4F,
Read Response 2 4B,
(Initiate Domain Upload) 3 47,
4 43
Error Response ) 80,
(Abort Domain Transfer)

Index, Sub-Index
Index and sub-index will be described in the chegdtieevice Profile Area” and “Manufacturer Specific
Objects” of this manual.

Data Field

The data field has got a size of a maximum of €$wnd is always structured ‘LSB first, MSB last’.
The least significant byte is alwapsData 1'. With 16-bit values the most significdoyte (bits 8...15)
is always in ‘Data 2’, and with 32-bit values thé&BI (bits 24...31) is always in ‘Data 4.
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Error Codes of the SDO Transfer

The following error codes might occur (according1f):

Abort Code | Description

05040001 | wrong command specifier

06010002 | wrong write access

0602000Q | wrong index

0604004] | object can not be mapped to PDO

0606000Q | access failed due to an hardware error

0607001Q | wrong number of data bytes

06070012 | service parameter too long

06070013 | service parameter too small

06090011 | wrong sub-index

0609003Q | transmitted parameter is outside the accepted vahge
08000009 | undefined cause of error

0800002Q | data cannot be transferred or stored in the apiplica
08000022 ggfl?cgasrlg(t)é be transferred or stored in the applithecause of the present
08000024 | access to flash failed

CAN-CBX-THERMO
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8.5 Overview of used CANopen-Ildentifiers

Function Identifier Description
rl\rlgnvézg(me nt 0 NMT
SYNC 8Q, Sync to all, (configurable via object 1095
I\Eﬂrgssrgggcy 80, + Node-ID configurable via object 1014
TPDO1 18Q + Node-ID PDO1 from CAN-CBX-THERMO (object 18Qp
TPDO2 28Q + Node-ID | PDO2 from CAN-CBX-THERMO (object 18Q1
TPDO3 38Q + Node-ID | PDO3 from CAN-CBX-THERMO (object 18Qp
TPDO4 48Q + Node-I1D PDO4 from CAN-CBX-THERMO (object 18Q8
Client SDO 580+ Node-ID | SDO from CAN-CBX-THERMO
Server SDO 600+ Node-ID | SDO to CAN-CBX-THERMO
Node Guarding 7Q0+ Node-ID | configurable via object 10QE

NodelD CANopen address [1.7F]

8.5.1 Setting the COB-ID

The COB-IDs which can be set (except the one of S)Idre deduced initially from the setting of the
Node-ID via the coding switches (see page 23hdf€OB-IDs are set via SDO, this setting is valid
even if the coding switches are set to another NDdafter that.

To accept the Node-ID from the coding switchesmgaeComm defaulter all defaults have to be
restored (object 1031

CAN-CBX-THERMO
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following tables show the default mapping at dejmvef the module:

PDO CAN Identifier | Lengthh Transmission directign Asgiggnt
TPDO1 | 18Q + Node-ID| 4 byte Process value 1 (913Q)
TPDO2 | 28Q + Node-ID| 4 byte fror}wHCEAI;QN'\;lC(:)BX- Process value 2 (91,3
TPDO3 | 38Q + Node-ID| 4 byte (Transmit PDO) Process value 3 (91,3%)
TPDO4 | 48Q + Node-ID| 4 byte Process value 4 (91,39

Per default only th€rocess_Values to 4 (object 9130 sub-index 1 - 4) are mapped.

Additionally theField_Valuesl to 4 (object 9100 sub-index 1 - 4) can be mapped (see page 82).

TPDO1 (CAN-CBX-THERMO ->)
CAN lIdentifier: 18Q + Node-ID

Byte

0

1

2

Parameter

Process Value 1

TPDO2 (CAN-CBX-THERMO ->)
CAN l|dentifier: 28Q + Node-ID

Byte

0

1

2

Parameter

Process Value 2

TPDO3 (CAN-CBX-THERMO ->)
CAN-Identifier: 38Q, + Node-ID

Byte

0

1

2

Parameter

Process Value 3

TPDO4 (CAN-CBX-THERMO ->)
CAN l|dentifier: 48Q + Node-ID

Byte

0

1

2

Parameter

Process Value 4

CAN-CBX-THERMO
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8.7 Reading the Analog Values
8.7.1 Messages of the Analog Inputs
The transmission types for the analog inputs aserded in the following:

<& acyclic, synchronoushe transmission is initiated if a SYNC-message lbeen received (PDO-
transmission type 0) and data has changed.

«& cyclic, synchronousThe transmission is initiated if a defined numbeSYNC-messages have
been received (PDO-transmission type 1...240).

<& event controlled, asynchronauBhe transmission is initiated if the state oksetd inputs has
changed (PDO-transmission type 254, 255).

8.7.2 Supported Transmission Types Based on DS-301

o PDO-Transmission supported by
Trar}i,r;;SS'on . . synchro- | asynchro- CAN-CBX-
cyclic acyclic NOUS NOUS RTR THERMO
0 X X
1...240 X X X
241...253 reserved -
254 X
255 X
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8.8 Communication Profile Area

8.8.1 Used Names and Abbreviations

The following names are used in the tables fordsription of the communication parameters:
PDO-Mappable PDO-Mapping is possible for this sudeinof the PDO

Save to EEPROM the value of this parameter is stordtie local EEPROM, if the command
‘save’ is called (see page 66)

Data type data type (e.g. unsigned 8, unsigned 32)

Access mode allowed access modes to this parameter

ro... read_only
This parameter can only be read.
Write accesses will cause an error message.

const....constant
This parameter can not be set by the user. ladaige.

Write accesses will cause an error message.
rw... read&write
This parameter can be read or written.
Value range value range of the parameter
Default value default setting of the parameter

Name/Description  name and short description of trameter
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8.9 Implemented CANopen-Objects

A detailed description of the objects can be takem CiA DS-301.

8.9.1 Overview of used Communication Profile Objestand Product-specific Values

Sub- Product-specific
Index | index Description Data type | Acces$ P
(max.) values
100Q, - Device Type unsigned 3 ro|00020194
supported error bits:
0: generic
1001, - |Error Register unsigned § ro|4: communication error
5: device profile
7: manufacturer
1003, | A, |Pre-Defined-Error-Field unsigned3p rw{default: 0
1005, - |COB-ID-Sync unsigned32 rw |default: 8¢
1006, - |Communication Cycle Period unsigned32 rydefault: 0
; o : default: “CAN-CBX-
100§, - Manufacturer Device Name visible string 'ArhERMO”
1009, - Manufacturer Hardware Version visible stripg rqdefaultdepending on version
100A,| - |Manufacturer Software Version visible strifig  rddefault depending on version
100G,| - [Guard Time unsigned 16  rw/|default: 0
100D, - |Life Time Factor unsigned § rw |default: O
100E,| - [Node Guarding Identifier unsigned 32 rwNode-ID + 70Q
101Q, 3 [Store Parameter unsigned B2 rw
1013, 3 [Restore Parameter unsigned 32 ryw
1014, - |COB-ID Emergency Object unsigned 32  rvwdefault: 0 8Q + Node-ID
1015, Inhibit Time EMCY unsigned 16 rw |default: O
1016, 1 |Consumer Heartbeat Time unsigned|32  rjaefault: 0
1017, - |Producer Heartbeat Time unsigned L6  rydefault: 0
. . . Vendor Id: 00000017
1018 | 4 |ldentity Object unsigned 32 rO |Prod. Code: 2303400%=
C.3034.02)
1019, - Synchronous Counter Overflow unsigned|8 ridefault: 0
102Q, 2 | Verify Configuration unsigned 32  rw|default: 0
1029, 1 Error Behaviour unsigned § ro|0q,
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Sub-
Index | index Description Data type Acces$
(max.)
1800Q, 5 1. Transmit PDO-Parameter PDO CommPar)(20 rw
180%, 5 2. Transmit PDO-Parameter PDO CommPar)(20 rw
1802, 5 3. Transmit PDO-Parameter PDO CommPar)(20 rw
1803, 5 4. Transmit PDO-Parameter PDO CommPar)(20 rw
1A00, 2 1. Transmit PDO-Mapping PDO Mappping (R1 rw
1A01, 2 2. Transmit PDO-Mapping PDO Mappping (R1 rw
1A02, 2 3. Transmit PDO-Mapping PDO Mappping (R1 rw
1A03, 2 4. Transmit PDO-Mapping PDO Mappping (R1 rw
Sub- e
Index | index Description Data type | Access Product-specific
(max) values
1F8Q, - NMT startup unsigned 32 rw [default: 2 (autostart disabled)
1Fgy | 1 [Seffstartingnodestiming | . conod 16] 1w |defadlt 64 (= 100 ms)
parameters
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8.9.2 Device Type (10Q)

INDEX 1000,
Name device type
Data type unsigned 32

Access mode ro

Default value see chapter 8.9.1 (page 54)

Example: Reading the Device Type

The CANopen master transmits the read requestigetttifier ‘603’ (600, + Node-ID) to the CAN-
CBX module with the module no. 3 (Node-IDF3

ID | RTR | LEN DATA
1 2 | 3 4 5 6 7 8
603, | O, 8 | 40, | o0, | 10, | oo, | oo, | oo, | 0o, | o0,
Read Index=100¢, Sub
Request Index

The CAN-CBX module no. 3 responds to the clientrians of read response with identifier ‘383
(580, + Node-ID) with the value of the device type:

ID RTR LEN DATA
1 2 | 3 4 5 | 6 7 | 8
583, 0, 8, 43 00, | 10, 00, | 94, | 01, 02, | 00,
Read Index=100Q Sub Index| Example here: Example here: Input|
Response Device Profile
Nr.0193,

value of device type: 0002.01,94
The value of the device type of this CAN-CBX modsl@rinted in chapter 8.9.1 (page 54)

The data field is always structured following tider'LSB first, MSB last‘ (see page 48, data field)
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8.9.3 Error Register (100})

The CAN-CBX module uses the error register to iatioerror messages.

INDEX 1001,

Name error register
Data type unsigned 8
Access type ro

Default value 0

The following bits of the error register are besupported at present:

Bit Meaning

generic

current

voltage

temperature

communication errofoverrun, error state)
device profile

reserved

N|jo|lo|lh~h|W[IN|FL]|O

manufacturer

For a list of the error bits supported by this CABX module see chapter 8.9.1 (page 54).

Bits which are not supported are always returne@’as
If an error is active, the according bit is setlto
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8.9.4 Pre-defined Error Field (1009

INDEX 1003,
Name pre-defined error field
Data type unsigned 32

Access mode ro

Default value No

Thepre-defined error fielgporovides an error history of the errors that heaseurred on the device and
have been signalled via the Emergency Object.

Sub-index 0 contains the current number of errinsed in the list.

Under sub-index 1 the last error which occurrestased. If a new error occurs, the previous eor i
stored under sub-index 2 and the new error undemslex 1, etc. In this way a list of the errortbry

is created.

The error buffer is structured like a ring buffiéit is full, the oldest entry is deleted for tlagest entry.

This module supports a maximum of 10 error entiddsen the 11th error occurs the oldest error entry
is deleted. In order to delete the entire errdy $#isb-index ‘0’ has to be set to ‘0’. This is thely
permissible write access to the object.

With every new entry to the list the module trannsranEmergency Frameto report the error.

Index i(tjjgx Description Value range| Defadlt Data type'?‘;:ggzs
0 no_of errors_in_list 0,1..A - unsigned 8 rw
1 error-code n 0...FFFFFFFF - unsigned 32 ro
1003, 2 error-code (n-1) 0...FFFFFFFF - unsigned 32 ro
: : : : : ro
A, error-code (n-9) 0...FFFFFFFF - unsigned 32 ro

Meaning of the variables:

no _of errors in_list - contains the number of error codes currently @nligh
n = number of error which occurred last
- in order to delete the error list this variabls ba be set to ‘0’
- if no_of_errors_in_list<0, the error register (Object 1QQ1s set
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error-codex The 32-bit long error code consists of the CANoparergency error code described in
[1] and the error code defined by esd (manufactsipecific error field).

Bit: 31 ... .. 16| 15 .. .0

Contents: manufacturer-specific | emergency-error-code
error field

manufacturer-specific error field always ‘00’, unless
emergency-error-code 2300, (see below)

emergency-error-code The following error-codes are supported:
811Q, - CAN overrun error
- Sample rate is set too high, thus the firmwamoisable
to transmit all data to the CAN bus.
812Q, - CAN in error passive mode
813(Q, - Lifeguard error / heartbeat error
814Q, - Recovered from “Bus Off’
8240, - Unexpected SYNC data length
600Q, - Software error:
-EEPROM checksum error (no transmission of thisrerr
message as emergency message)
611Q, - Internal Software error
e.g.:
- saved data had invalid checksum and default data i
loaded
FF1Q, - Data loss (A/D data overflow)
5000, - Hardware error (e.g. A/D-converter defective)
503Q, - Sensor error

Emergency Message

The data otf the emergency frame transmitted bZie-CBX-module have the following structure:

Byte: 0 1 2 3 4 5 6 7
Contents: || &Mergency-error-code rggi(;;r no_?r:_ﬁgtors ;
(siehe oben) 1001, 100300

An emergency message is transmitted, if an errcurgc|f this error occurs again, no further emeoge
message is generated.

If the last error message is cancelled, again argency message is transmitted to indicate the erro
disappearance.
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8.9.5 COB-ID of SYNC-Message (10Qb

INDEX 1005,
Name COB-ID SYNC message
Data type unsigned 32

Access mode rw

Default value see chapter 8.9.1 (page 54)

Structure of the parameter:

Bit-No. Value Meaning
31 (MSB) - do not care
30 0/l 0: Dev?ce does not generate SYNC message
1: Device generates SYNC message
29 0 always 0 (11-bit ID)
28...11 0 always 0 (29-bit IDs are not supported)
10...0 (LSB) X Bit 0...10 of the SYNC-COB-ID

The identifier can take values between O..,7FF
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8.9.6 Communication Cycle Period (10Q%

INDEX 1006,
Name Communication Cycle Period
Data type unsigned 32

Access mode rw

Default value | Qus

Value range of the parameter:

Value Meaning

0 No transmission of SYNC messages

1...FFFFFFFE | Cycle time in microseconds
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8.9.7 Manufacturer Device Name (1008

INDEX

1008,

Name

manufacturer device name

Data type

visible string

Default value

see chapter 8.9.1 (page 54)

For detailed description of the SDO Uploads, pleaer to [1].
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8.9.8 Manufacturer Hardware Version (1009)

INDEX 1009,
Name manufacturer hardware version
Data type visible string

Default value string: e.g. ‘1.00’
(depending on version)

The hardware version is read similarly to reading manufacturer’s device name via the domain
upload protocol. Please refer to [1] for a detadedcription of the upload.

8.9.9 Manufacturer Software Version (1004)

INDEX 100A,
Name manufacturer software version
Data type visible string

Default value | string: e.g.: ‘1.2’
(depending on version)

Reading the software version is similar to readimg manufacturer’'s device name via the domain
upload protocol. Please refer to [1] for a detadescription of the upload.
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8.9.10 Guard Time (100¢) und Life Time Factor (100D,

The CAN-CBX module supports the node guardingteraatively the heartbeat function (see page 74).

NOTICE

@

By the recommendation of the CiA, the heartbeattion shall be used preferentially.
Use the node-guarding only for existing systemsratdor new developments!

Guard time and life time factors are evaluated tiogre Multiplying both values will give you thedif

time. The guard time is represented in milliseconds

INDEX 100C,,

Name guard time
Data type unsigned 16
Access mode rw

Default value 0 [ms]
Minimum value 0

Maximum value

FFFF(65.535 s)

INDEX 100D,

Name life time factor
Data type unsigned 8
Access mode rw

Default value 0

Minimum value 0

Maximum value FF
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8.9.11 Node Guarding Identifier (100E)

The module only supports 11-bit identifiers.

INDEX 100E,
Name node guarding identifier
Data type unsigned 32

Access mode rw

Default value |[ 700+ Node-ID

Structure of the parameteodeguarding identifier:

Bit-No. Meaning
31 (MSB)
30 reserved
29...11 always 0, because 29-bit-IDs are not supdort
10...0 (LSB) bit 0...10 of the node guarding ideetif

The identifier can take values between 1..,7FF
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8.9.12 Store Parameters (101D

INDEX 1010,
Name store parameters
Data type unsigned 32

This object supports saving of parameters to avatetie memory, the EEPROM here.

Therefore the parameter groups shown below arénglisshed. After they are transferred, the
parameters are immediately active. The non-volatdeage of the parameters however is not carried
out automatically. It must be initiated with a erdaccess to object 101d&hd should only be carried out

if the module is in the stapge-operational In order to avoid storage of parameters by mestatorage

is only executed when the specific sighature asvaHmelow is transmitted.

Reading the index returns information about thelemented storage functionality (refer to [1] for
more information).

Sub- o Access

Index index Description Value range Data type mode
0 number_of entries 4 unsigned 8 ro

1 save_all_parameters unsigned 3 W

(objects 1000... 9FFF)
save_communication_parameter

101, | * | (objects 100p... 1FFR) ”06%‘9;&6“211";?61 unsigned 33 rw
save_application_parameter | _ ASCII: ‘e’ V' ‘a’ 'S’ . i

3 (objects 6000... 9FFF) ( ) |unsigned 33 rw

4 save_manufacturer_parameter unsigned 33 W

(objects 2000... 5FFE)

Assignment of the variables
save all parameters
saves the parameters of all objects (if availabidjch have a read/write (rw) right of
access.
save_communication_parameter
saves all communication parameters of those objetigects 1000 ... 1FFF, if
available), which have a read/write (rw) right atass (here e.g. 1005. 1029).
save_application_parameter
saves all application parameters of those objetigkte 6000... 9FFF, if available),
which have a read/write (rw) right of access (lege 6xxx).
save_manufacturer_parameter
saves all manufacturer parameters of those olfjelsscts 200p0... S5FFF, if available),
which have a read/write (rw) right of access (lege 2xxx).
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The storage mode is shown in the content of thisobb
Bit 1 of object 101() sub-index 1 is not set, i.e the CAN-CBX-moduleslaoot save the configuration

automatically. The storage must be initiated bytimgithe character string ‘save’ (/%1 76, 65,
order from CAN telegram) to object 1Q18ub-index 1-4.

On read access to the appropriate sub-index, tHé-CBX module provides information about its
storage functionality with the format describedhea following:

Bit: 31 211 0
Inhalt: reserved autp cnld
0 0 1
MSB LSB

Bit | Value | Description

auto 0 | CAN-CBX module doesiot save the parameters autonomously

CAN-CBX modulesavesthe parameters autonomously

1
cmd 0 [ CAN-CBX module doesiot save the parameters on command
1

CAN-CBX modulesavesthe parameters on command

Autonomous saving means that the CAN-CBX moduleestthe storable parameters non-volatile and
without a user request.
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8.9.13 Restore Default Parameters (101

INDEX 1011,
Name restore default parameters
Data Type unsigned 32

Via this command the default parameters, valid whawing the manufacturer, are restored.
Therefor the parameter groups described belowistiaglished.

Every individual setting stored in the EEPROM \wdl lost.

After a reset the default parameters will be acfiree reset of the parameters however must batiqti
with a write access to object 101To write the index a specific signature as shbelow has to be
transmitted.

Reading the index provides information about itsap@eter restoring capability (refer to [1] for more
information).

Sub- o Access
Index index Description Value range Data typemo de
0 number_of entries 4 unsigned 8 ro
restore_all_default_parameters . 3
1 (objects 100p... 9FFF) unsigned 3¢ rw
restore_communication_parameter L . 3
1011, | 2 | (objects 1000... 1FFF) no default, write: ~ junsigned 3¢ - rw
restore_application_parameter 04 61 6F 6%
I I — .« b 1k 1 1P -
— — = ASCIl: ‘d 'a’ ‘o’ 'l )
3 (objects 600p... 9FFF) ( ) |unsigned 32 rw
4 restore_manufacturer_parametey unsigned 32 rw

(objects 2000... 5FFE)

Assignment of the variables
restore all parameters
restores the default parameters of all objeces/éflable), which have a read/write (rw)
right of access.
restore_communication_parameter
restores all communication default parameters ad¢lobjects
(objects 100p... 1FFFE, if available, here e.g. 1005. 1029).
restore_application_parameter
restoers all application default parameters oféhmgects
(objekts 6000... 9FFF, if available, here e.g. 6x3x
restore_manufacturer_parameter
loads all manufacturer default parameters of tlodgects
(objects 200p... S5FFFE, if available, here e.g. 2x3x
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Bit O of object 101, sub-index 1 is set, i.e. the CAN-CBX module ressdhe default values initiated
by writing the signature ‘load’ (6461, 6F, 6G,, sequence in CAN telegram) in object 1QBlb-index
1-4.

Onread access to the appropriate sub-index, tiNo@an device provides information about its default
parameter restoring capability with the followirggrhat:

Bit: 31 1( O
Content: reserved cmd
0 1
MSB LSB

Bit | Value | Description

cmd 0 the CAN-CBX-module doesot restore default parameters

1 the CAN-CBX-modulerestoresthe default parameters
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8.9.14 COB_ID Emergency Message (1024

INDEX 1014,

Name COB-ID emergency object
Data type unsigned 32

Default value |[ 80+ Node-ID

This object defines the COB-ID of the emergencect{EMCY).

The structure of this object is shown in the follogvtable:

Bit-No. Value Meaning
31 (MSB) 0L | 7 EMCY cogs not oxist / EMCY s not vaid
30 0 reserved (always 0)
29 0 always 0 (11-bit ID)
28...11 0 always 0 (29-bit IDs are not supported)
10...0 (LSB) X bits 0...10 of COB-ID

The identifier can take values between O..,7FF
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8.9.15 Inhibit Time EMCY (1015)

INDEX 1015,
Name inhibit_time_emergency
Data type unsigned 16

Access mode rw

Value range 0...FFRF

Default value 0

TheInhibit Timefor the EMCY message can be defined with thisyerithe time is determined as a
multiple of 100us.
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8.9.16 Consumer Heartbeat Time (101%

The heartbeat function can be used for mutual mong of the CANopen modules (especially to
detect connection failures). Unlike node guardifegguarding the heartbeat function does not requir

RTR-Frames.

Function:

A module, the so-called heartbeat producer, cyiglitansmits a heartbeat message on the CAN-bus
on the node-guarding identifier (see object 1)0®ne or more heartbeat consumers receive the
message. It has to be received within the heartlmatstored on the heartbeat consumer, otherwise a
heartbeat event is triggered on the heartbeat-osgrsmodule. A heartbeat event generates a heartbeat

INDEX 10186,

Name consumer heartbeat time
Data type unsigned 32

Default value No

error on the CAN-CBX module.

Each module can act as a heartbeat producer agdrdodat consumer. The CAN-CBX module can

represent at most one heartbeat consumer per CAN ne

Sub- - Accesq
Index index Description Value range| Defaylt Data typemo de
0 number_of_entries 1 1 unsigned § ro
1016, .
1 consumer_heartbeat_time | 0...007FFFFfF 0 unsigned 32 rw
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Meaning of the variableconsumer-heartbeat_time x:

consumer-heartbeat_time_x

Bit 31 ... 24| 23 ... L1600 15 ..
Assianment reserved Node-ID heartbeat_time
9 (always ‘0’) (unsigned 8) (unsigned 16)
Node-1D Node-ld of the heartbeat producer to be monitored.

heartbeat_time Within this time [ms] the heartbeat producer hasrémsmit the heartbeat on the
node-guarding 1D, to avoid the transmission of artimat event.
The consumer-heartbeat time of the monitoring modulst always be higher than
the producer-heartbeat time of the heartbeat-triémsgnmodule.

Example:

consumer-heartbeat_time 0031 03E8

=> Node-ID

:3]h

=> heartbeat time = 3E§,

:4Qj
=100Q =>1s

CAN-CBX-THERMO
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8.9.17 Producer Heartbeat Time (101)

INDEX 1017,

Name producer heartbeat time
Data type unsigned 16

Default value || O ms

The producer heartbeat time defines the cycle timie which the CAN-CBX- module transmits a
heartbeat-frame to the node-guarding ID.

If the value of the producer heartbeat time is argthan ‘0’, it is active and stops the node-F life
guarding (see page 64).

If the value of the producer-heartbeat-time isteet0’, transmitting heartbeats by this module is
stopped.

Sub- - Accesq

Index index Description Value range Defaul Data type mode
producer- , X

1017, 0 heartbeat_time 0...FFFE 0ms unsigned 16 rw

producer-heartbeat_time Cycle time [ms] of heartbeat producer to transimid heartbeat on the
node-guarding ID (see object 1Q0E
The consumer-heartbeat time of the monitoring n@dulist always be
higher than the producer-heartbeat time of the theat-transmitting
module.
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INDEX 1018,

Name identity object
Data type unsigned 32
Default value No

This object contains general information to the Cébdule.

Index i(tjjgx Description Value range Default Data ty( eﬁggzs
0 no_of entries 4 4 unsigned § ro
1 vendor_id 0...FFFFFFFF 0000 001¢ | unsigned 32 ro

1018 | 2 |product code | O..FFFFFFFE See(ggggtng'g Nnsigned 32 ro
3 revision_number| O...FFFFFFFF 0 unsigned 32 ro
4 serial_number 0...FFFFFFFF - unsigned 32 ro

Description of the variables

vendor_id

product_code

This variable contains the esd-vendor-1D. Thidusags 0000 0017

Here the esd-article number of the product is store

The nibbles of the long words have the followingamag:

product_code= abcd ef gh,

a:
bcde:

f:
gh:

1... article number beginning with character “K”
2....article number beginning with character “C”

number (on the left of the decimal point).
currently not evaluated

number (on the right of the decimal point).

Example: ‘2303 2002 corresponds to article number ‘C.3020.02".

4-digit hex number, which is interpreted as theeger part of the decimal

2-digit hex number, which is interpreted an frastpart of the decimal

CAN-CBX-THERMO
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Here the software version is stored. In accordante[1] the two MSB represent
the revision numbers of the major changes andwletSB show the revision
number of minor corrections or changes.

revision_no

major_revision_no | minor_revision_no
31 1¢ 15

MSB LSB

Here the serial number of the hardware is read fildtdéwo characters of the serial
number are letters which designate the manufagtloin The following characters
represent the actual serial number.

In the two MSB ofserial_nothe letters of the manufacturing lot are codecdeyTh
each contain the ASCII-code of the letter withM@B set ‘1’ in order to be able to
differentiate between letters and numbers:

(ASCII-Code) + 80 =read_byte

The two last significant bytes contain the numidghe module as BCD-value.

Example:

If the value ‘C1C2 01Qpis being read, this corresponds to the hardwarils
number code ‘AB 0105’. This value has to corresptnthe serial number of the
module.
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8.9.19 Synchronous Counter Overflow Value (1019

INDEX 1019,

Name Synchronous_Counter_Overflow
Data type unsigned 8

Default value | O

This object defines whether a counter is mappexdtite SYNC message or not and further the highest
value the counter can reach.

The value range of the object is described in otieviing table:

Value Description
0 The SYNC message shall be transmitted as a CANagef data length ‘0’.
1 reserved

The SYNC message shall be transmitted as a CANagess data length ‘1'. The

2...240 first data byte contains the counter.

241...255 | reserved
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8.9.20 Verify Configuration (102Q)

INDEX 1020,

Name verify configuration
Data type unsigned 32
Default value || No

In this object the date and the time of the lasifigaration can be stored to check later whether th
configuration complies with the expected configionaior not.
The content of the parameters is not evaluatetdyirimware.

Sub-

- Access
Index index Description Value range Default Data type mode
0 no_of_entries 2 2 unsigned 8 ro

102G, 1 configuration_date 0...FFFFFFFF 0 unsigned 32 rw

2 configuration_time 0...FFFFFFFF 0 unsigned 32 rw

Parameter Description:

configuration_date Date of the last configuration of the module. Tlaue is defined in
number of days since the 01.01.1984.

configuration_time Time in ms since midnight at the day of the lastfiguration.
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8.9.21 Error Behaviour Object (1029)

INDEX 1029,

Name error behaviour object
Data type unsigned 8

Default value No

If an error event occurs (such as heartbeat erttog)module changes into the status which has been
defined in variableommunication_erroor output_error

Sub- - Access
Index index Description Value rang¢ Defaylt Data tyge mode
1029 0 no_of error_classes 1 1 unsigned 8 ro
1 communication_error 0...2 0 unsigned § rw

Meaning of the variables:

Variable Meaning

no_of_error_classes number of error-classes (here always ‘1)

communication_error | heartbeat/lifequard error aus off

The module can enter the following states if anreoccurs.

Variable Module state
0 pre-operational (only if the current state is @pienal)
1 no state change
2 stopped
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8.9.22 NMT Startup (1F8Q)

INDEX 1F80,

Name NMT startup
Data type unsigned 32
Default value 2

The NMT startup is implemented to be able to sE&Nopen nodes in environments without NMT-
master.

Via NMT startup the auto startup of a CANopen node be switched on or off.
Further features of the parametBidT startupare currently not supported.

The value range of the object is described in otieviing table:

Value Meaning

Auto startup disabled
0000 0009 (default)

0000 0008 Auto startup enabled

all other values reserved
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8.9.23 Self Starting Nodes Timing Parameters (1F91

INDEX 1F91,
Name Self starting nodes timing parameterg
Data type unsigned 16
Index iggx Description Value range| Default Data typ«a'ar‘:]:ggzs
1F91, 0 number_of_entries- - 1 1 unéigned 8 ro
1 NMT master detection timequt O...FFFFE 64, unsigned 16[ rw

Sub-index 1 of this object contains the timeouinis] between the change from “preoperational” >
“operational”. In default it is 100 ms.

The sub-indices 2 and 3 of this object are not stted.
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8.9.24 Object Transmit PDO Communication Parameted 80Q, - 1803

This objects define the parameters of the tranBYDIOs.

INDEX 1800, - 1803
Name transmit PDO parameter
Data Type PDOCommPar
Sub- o
Index index Description Value range Default Data type Acd
0 |number_of entries 5 5 unsigned 8 ro
1 |COB-ID used by PDO | 1...CO0007Ff [ 4000018Q+Node-ID | unsigned 32 rw
1800 2 [transmission type 0...FE FE, unsigned 8 rw
3 [inhibit time 0...FFFE 0 unsigned 16 rw
4  Jreserved 0..FF, 0 unsigned 8 cons
5 |event timer 0...FFFF 0 unsigned 16 rw
0 |number_of entries 5 5 unsigned 8 ro
1 |COB-ID used by PDO | 1...CO0007Ff [ 4000028Q +Node-ID | unsigned 32 rw
1801, 2 [transmission type 0...FE FE, unsigned 8 rw
3 [inhibit time 0...FFFE 0 unsigned 16 rw
4  Jreserved 0..FF, 0 unsigned 8 cons
5 |event timer 0...FFFF 0 unsigned 16 rw
0 |number_of entries 5 5 unsigned 8 ro
1 |COB-ID used by PDO | 1...CO0007Ff [ 4000038Q +Node-ID | unsigned 32 rw
1802 2 [transmission type 0...FE FE, unsigned 8 rw
3 [inhibit time 0...FFFE 0 unsigned 16 rw
4  Jreserved 0..FF, 0 unsigned 8 cons
5 |event timer 0...FFFF 0 unsigned 16 rw
0 |number of entries 5 5 unsigned 8 ro
1 |COB-ID used by PDO | 1...CO0007Ff [ 4000048Q +Node-ID | unsigned 32 rw
1803 2 [transmission type 0...FE FE, unsigned 8 rw
3 [inhibit time 0...FFFE 0 unsigned 16 rw
4  Jreserved 0..FF, 0 unsigned 8 cons
5 |event timer 0...FFFE 0 unsigned 16 rw

Value range refer [1]
Thetransmission type8, 1...240, 254 and 255 (fFare supported.

a

NOTICE
Always RTR-disabled 40000xxk
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This objects define the assignment of the trandat# to the Tx-PDOs.

INDEX 1A00,, - 1A03,
Name transmit PDO mapping
Data Type PDO Mapping

The following table shows the assignment of thadnait PDO mapping parameters:

Index iggx Description Value range Default Data type  Acd
0 number of entries 2 1 unsigned 8 rw
1A00, 1 Process_Value_1 0...FFFFFFFEF 9130 012Q) | unsigned 32| rw
2 (Field_Value_1) 0...FFFFFFFEF | (9100 012(Q) | unsigned 32 rw
0 number of entries 2 1 unsigned 8 rw
1A0%, 1 Process_Value_2 0...FFFFFFFEF 9130 022Q) | unsigned 32 rw
2 (Field_Value_2) 0...FFFFFFFF | (9100 022() | unsigned 32 rw
0 number of entries 2 1 unsigned 8 rw
1A02, 1 Process_Value 3 0...FFFFFFFF 9130 0320 [ unsigned 32 rw
2 (Field_Value_3) 0...FFFFFFFEF | (9100 032() | unsigned 32 rw
0 number of entries 2 1 unsigned 8 rw
1A03, 1 Process_Value 4 0...FFFFFFFF 9130 0420 | unsigned 32 rw
2 (Field_Value_4) 0...FFFFFFFEF | (9100 042(Q) | unsigned 32 rw
Value range refer [1], table 10, 11.
Only the objects listed in the column “Default” dae& mapped.
Structure of the PDO mapping using the examplebgad 1A0Q, sub-index Ok
31 16 15 8 7 0
Index Subindex Length
e.g.: 9130 e.g.: 0], e.g.: 2Q
MSB LSB

CAN-CBX-THERMO
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8.10 Device Profile Area

8.10.1 Overview of the Implemented Objects 6110..9135

Index Name Data Type
611Q, | Al_sensor_type unsigned 16
6111, | Al_autocalibration unsigned 32
6112, | Al_operating_mode unsigned 8
6114, | Al_ADC_sampling_rate unsigned 32
6131, | Al_physical_unit_PV unsigned 32
6132, | Al_decimal_digits_PV unsigned 8
615Q, | Al_status unsigned 8
910Q, | AlL_FV integer 32
9103, | Al_interrupt_delta_input_FV integer 32
913Q, | Al_PV integer 32
9133, | Al_interrupt_delta_input_PV integer 32
9134, | Al_interrupt_lower_limit_PV integer 32
9135 | Al_interrupt_upper_limit_PV integer 32

An overview of the cooperation of the objects & tDevice Profile Area” (61xxand 91xx) and the
“Manufacturer Specific Profile Area” (24xxh) is skio in the diagram on the following page.
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8.10.2 Relationship Between the Implemented Analdgput Objects

Chamel
Enabled
Defauit Defaut
Mapphg Communication
o Parameter Parameter
anrel
Al Operting Al ADC Temerature il JLooony
Mode Sampling Rate Accu N Average N Oftset Al Sensor Type :ig;: :ég;:
[ etren [ottan | [2s02n | [ 2e0en | [ zst0n ] [oton | [Ceoom | 1403h 1808h
Average of N Analog! Input Process MAP TRANSMIT
A0S ] AD-Converter ] Addtion of N gyl o i marisea (=] Fleld vailie Votage  =p| Scaing =P vaue (=g .M |l TPOOI oan
nput AD-Values e aess P e TPDO1 i Transmission
L TPDOA
24000 s111h 5150n
ADC PGA Gain Al Status Al Physical Unit PV Allrterr Allrterrupt ;|
Al Autocalbration Corredion PGA=1 v Delta h’\pu(p;:\/ Delta h’\pu(pF'V
Temperature Sensor Galn Al Dedmal Diglts PV Ateret |
Corredion PGA=2 LowerLimt PV § |
. |
24200 |
Local CoredianPans ey 1
orredion PGA= i
o cetmated UpperLimt PV | |
emperature (POE) 2423h Junction i
Temperature
Test Calbration Gorredion PGA=4
Temperature (PCE) -
Junction
Deta Galbration Temperature
Temperature (PCB) Junction Temperature
Mode

Fig. 21: Relationship between the implemented objects
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8.10.3 Al Sensor Type (6110

Index iggx Description Value range Defallt Datatype Acckss
0 number_of_entries 4 4 unsigned 8 ro

Al _sensor_type 1 ...9, 28 28, |unsigned 14 rw
.9, 28 28, |unsigned 16 rw
.9, 28 28, |unsigned 16 rw

.9, 28 28, |unsigned 16 rw

611Q, Al_sensor_type 2

e

1
2
3 Al _sensor_type 3
4

Al_sensor_type 4

Description of the parameter Al _sensor_type x (x = 1...4):

The parameter contains the type of the connecerdititouple. The end number of the variable name
is the number of the thermocouple interface (see [4]).

Value range:

Value of the parameter Description

[ —

thermocouple type J
thermocouple type K
thermocouple type L
thermocouple type N
thermocouple type R
thermocouple type S
thermocouple type T
thermocouple type B
thermocouple type U
voltage measurement

Ol ([N[ovjo|h~|lW]DN

N
00

4%

m INFORMATION
Please note, when connecting thermocouples, tleedffhe connected thermocoupl
has to be set here.
The default value of the paramefdr sensor_type_is 40 (28), which is the value fof
the voltage measurement.
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8.10.4 Al Autocalibration (6111)

Index iggx Description Value range  Default Datatype Accpess

0 number_of_entries 4 4 unsigned 8 ro

1 Al_autocalibration_1 unsigned 34 wo
6111, 2 | Al_autocalibration_2 no default, write: | unsigned 33  wo

— 69 6C 61 63
3 Al_autocalibration_3 (= ASCII: ¥ I ‘a’ ‘c)) unsigned 34 wo
4 Al_autocalibration_4 unsigned 34 wo
Function:

Writing the ASCII-strings “cali” leads to the autatit-calibration of the corresponding channel.

The automatic-calibration starts automatically:
® after detection of new thermocouples

® after change of the parameter
» Sampling-Rate Al_ADC_sampling_ratéobject 6114 or
» Gain ADC_PGA(object 2400)

® after exceeding a defined change in temperatutkeofircuit board since the last calibration (if
enabled)
» temperature measured during the last calibration
last_calibration_temgobject 242])
* maximum allowable temperature difference sincddkecalibration
delta_calibration_temgobject 2422
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8.10.5 Al Operating Mode (6112

Index iggx Description Value rangg Defallt Datatyge Acckss
0 Number_of_entries 4 4 unsigned § ro
1 Al_operating_mode_1 0,1 1 unsigned § rw
6112 2 Al _operating_mode_2 0,1 1 unsigned § rw
3 Al _operating_mode_3 0,1 1 unsigned § rw
4 Al_operating_mode_4 0,1 1 unsigned § rw

Description of parameter Al_operating_mode _x (x = 1...4):

The parameter choses the desired operation modentains the “nominal-value” of the operating
mode. The “actual value” is readable via object1240

Value range:
Value of the Operation mode of the
parameter channel
00, channel disabled
01, normal operation
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Device Profile Area

Index iggx Description Value range Default Data type  Access
0 Number_of_entries 4 4 unsigned 8 ro
1 Al_ADC_sampling_rate_1] 03ES§...61A8Q, [ 61A80, |unsigned 32 rw
6114 2 Al_ADC_sampling_rate_2 03ES§...61A8Q [ 61A80, |unsigned 32 rw
3 Al_ADC_sampling_rate_3 03ES§...61A8Q [ 61A80, |unsigned 32 rw
4 Al_ADC_sampling_rate_4| 03ES§...61A8Q, [ 61A80, |unsigned 32 rw

Description of the parameter Al_ADC_sampling_rate x (x = 1...4):

Via this parameter the sampling rates of the sigbEnnels can be set each independent from the
others. The resolution isils. The following values are supported:

Value range:

Allowed pa{f}meter values Sample time Sampling ratq
1000 (O3ES§) 1ms 1000 Hz
2 000 2ms 500 Hz
10 000 10 ms 100 Hz
16 667 16.667 ms 60 Hz
20 000 20 ms 50 Hz
33 333 33.333 ms 30 Hz
40 000 40 ms 25 Hz
66 667 66.667 ms 15Hz
100 000 100 ms 10 Hz
200 000 200 ms 5Hz
400 000 (61A8Q) 400 ms 2.5Hz

*2 |f a value is transmitted which is not in the tdtallowed parameters, it will be rounded to tle&tn
allowed value.

[i]

INFORMATION

To achieve a high resolution, it is advisable te s@mple-times, which are a multiple
of 20 ms (50 Hz), because that will reduce distacka caused by the power

frequency!

CAN-CBX-THERMO
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8.10.7 Al Physical Unit (613])

Index iggx Description Value range Default Data typg¢  Access
0 Number_of_entries 4 4 unsigned 8 ro
1 Al_physical_unit_1 ?:%% (())%(())% UNitsgnsorrype 1 | UNSIgned 32 ro
6131 2 Al_physical_unit_2 ?:%% (())%(())% UNitsgnsorrype 2 | UNSIgned 32 ro
3 Al_physical_unit_3 ?&22% (())%%% UNitsgnsorype 3 | UNSIgned 32 ro
4 Al_physical_unit_4 ?:%% (())%(())% UNitsgnsorrype 4 | UNSigned 32 ro

The default values ugjs,myee X (X = 1 - 4) depend on the sensor-type set.. Wighdefault-setting of object 61,1628,
(40 = voltage measurement) it would be FA26 QGO0oltage inuV.

Description of the variable Al _physical_unit x (x = 1...4):

These variables contain the physical units andxa®for the measuring channels used. The value of
the variables is determined by the sensor typeifiggbm object ‘Al_sensor_type(object 6110).

The structure of the variable is defined in CiA 404e coding of the physical units and prefixes is
done according to CIA303-2.

The structure of the variables is described orfdlh@wing page.
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Structure of the variable:

31 24 23 16 15 8 7 0
Prefix S| Numerator S| Denominator reserved
MSB LSB
Coding of the prefix for physical units: Prefix Fact Notation index
- 10° 00,
micro 10° FA,

S| Numerator and SI Denominator contain the physic#s.

Coding of the physical units : International sympol arhe of unit Notation index
\% volt 26,
°C degree Celsius| 2D
dimensionless none 0
Value range:
Sensor type Physical unit
thermocouple degree Celsius

(Variable value = 002D 00QP

Volt
(Variable value = FA26 00QPp

voltage measurement
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8.10.8 Al Decimal Digits PV (6132

Index iggx Description Value range| Defaut Datatype Accpess
0 Number_of_entries 4 4 unsigned 8 ro
1 Al_decimal_digits_PV_1 0...3 3 unsigned § rw
6132, 2 Al_decimal_digits PV _2 0...3 3 unsigned § rw
3 Al _decimal_digits_ PV_3 0...3 3 unsigned § rw
4 Al_decimal_digits_PV_4 0...3 3 unsigned § rw

Description of the parameterAl_decimal_digits PV_x (x = 1...4):

This parameter contains the number of fractiorgitslof the process value (PV) in objeétl “ PV’

(9130).

The value of the parameter gives the number ofidoamal digits.

Example:

Al_decimal_digits PV_%£ 3
Value in objectAl_PV_1= 12345

Measured value: 123.4%6V (at default setting (voltage measurement) seeablgj110Q).
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Device Profile Area

Index iggx Description Value rangg Defaujt Datatype Acckss
0 Number_of_entries 4 4 unsigned 8 ro
1 Al_status_1 0..5 - unsigned 8 ro
615Q, 2 Al_status_2 0..5 - unsigned 8 ro
3 Al_status_3 0..5 - unsigned 8 ro
4 Al_status_4 0..5 - unsigned 8 ro
Description of the variableAl_status x (x = 1...4):
These variables return the state of the correspgratialog input channel.
Bit: 7 6 5 4 3 2 1 0
Meaning: res*esgved not supported® res*esgved CN)SSSE;Z g\?;'ltg/ae d Not Valid

*3 These bits are always returned as ‘0’.

Value range:

Description Negative overload limit Positive overldeit
thermocouple type J -21C 1212°C
thermocouple type K -200C 1400°C
thermocouple type L -200C 908°C
thermocouple type N -25@ 1315°C
thermocouple type R -5@C 1782°C
thermocouple type S -5@ 1792°C
thermocouple type T -25@ 405°C
thermocouple type B 50C 1835°C
thermocouple type U -20TC 605°C
voltage measurement 0512V £ 0512V

at default setting

CAN-CBX-THERMO
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A bit is active (set to ‘1), if the lower or theper limit is exceeded. The bits 1 and 2 cannciebet
the same time.

If no sensor is connected, only bit “Not Valid"set.
If the temperature exceeds the range, bits “NoidVAIND the corresponding “Overload”-bit are set.

Valid return messages are e.g.:

Al_Status_1 =00 : no error
Al_Status_1 = 03 : positive overload and sensor value not valid
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Device Profile Area

Index iggx Description Value range Defaulf Datatype Access
0 Number_of_entries 4 4 unsigned § ro
1 Al_FV_ 1 8%?2222'%% - integer 32 ro
910Q 2 Al_FV_2 8%?2222'%% - integer 32 ro
3 Al_FV_3 8%?2222'%% - integer 32 ro
4 Al_FV_4 8%?2222'%% - integer 32 ro

Description of the variableAl_FV_x (x = 1...4):

These variables contain the uncorrected “Raw valiehe A/D-converter.

Value range:

Al_FV_x = 8000 000()... 7FFF FFFF

CAN-CBX-THERMO
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8.10.11 Al Interrupt Delta Input FV (9103,)

Index iggx Description Value range| Defallt Datatype Access
0 Number_of_entries 4 4 unsigned 8 ro
1 Al_interrupt_delta_input_FV_1 8%?2222'%% 0 integer 32 rw
9103 2 Al_interrupt_delta_input_FV_3 8%?2222'%% 0 integer 32 rw
3 Al _interrupt_delta_input_ FV_3 8%?2222'%% 0 integer 32 rw
4 Al_interrupt_delta_input_FV_4 8%?2222'%% 0 integer 32 rw

Description of the parameterAl _interrupt_delta_input_FV_x (x = 1...4):

If a field-value is mapped on a PDO and the demmbf the field value is higher than specified in
Al_interrupt_delta_input_FV¥, this PDO is transmitted.

Value range:

Al interrupt delta input FVx Meaning

for negative values of the parameter a PDO-
8000 0000 ... FFFF FFFE |f transmission is initiated with every change offiakl
value.

no comparison of the field values and thus no
transmission

a PDO-transmission will only be initiated, if the
0000 000} .... 7FFF FFFEF | deviation of the field value is higher than theueal
specified here.
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8.10.12 Analog Input Process Value (9130

m INFORMATION
This object contains the important data (voltage otemperature values)!

Index iggx Description Value range Defaulf Datatype Accgss
0 Number_of_entries 4 4 unsigned 8 ro
1 Al_PV_1 8%?2222%% - integer 32 ro

9130, 2 Al_PV_2 8%?2222%% - integer 32 ro
3 Al_PV_3 8%?2222%% - integer 32 ro
4 Al_ PV 4 8%?2222%% - integer 32 ro

Description of the variableAl_PV_x (x = 1...4):

This variables return the corrected, measured sadfiehe four channels. The physical units of the
values are defined inAl_physical_unit_%(object 613}, see page 90).

The number of decimal places of the variable isnddfin object Al_decimal_digits_PV "x(object
6132, see page 92).
Value range:

AI_PV_x = 8000 0000... 7TFFF FFFF
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8.10.13 Al Interrupt Delta Input PV (9133)

Index iggx Description Value rangg Defaujt Datatype Acckss
0 Number_of_entries 4 4 unsigned 8 ro
1 Al_interrupt_delta_input_PV_1 8%?2222'%% 0 integer 32 rw
9133 2 Al_interrupt_delta_input_PV_2 8%?2222'%% 0 integer 32 rw
3 Al _interrupt_delta_input_ PV_3 8%?2222'%% 0 integer 32 rw
4 Al_interrupt_delta_input_PV_4 8%?2222'%% 0 integer 32 rw

Description of the parameterAl _interrupt_delta_input_PV_x (x = 1...4):

If a process variable is mapped on a PDO and thmtaen of the process variable is higher than
specified in Al_interrupt_delta_input_P\X, this PDO is transmitted.

The number of decimal places of the variable isnddfin object Al_decimal_digits_PV "x(object

6132, see page 92).

Value range:

Al interrupt delta input PVx

Meaning

8000 000Q)... FFFF FFFE

for negative values of the parameter a PDO-
transmission is initiated with every change of the
process values

no comparison of the process values and thus no
transmission

0000 000} .... 7FFF FFFE

a PDO-transmission will only be initiated, if the
deviation of the process values is higher tharvéhee
specified here.
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Device Profile Area

Index iggx Description Value rangg Default) Data type Access
0 Number_of_entries 4 4 unsigned 8 ro
1 Al_interrupt_lower_limit_PV_1 8%?2222[%& 80000009 | integer 32|  rw
9134 2 Al_interrupt_lower_limit_PV_2 8%?2222[%& 80000009 | integer 32|  rw
3 Al_interrupt_lower_limit_PV_3 8%?2222[%& 800000089 | integer 32 rw
4 Al_interrupt_lower_limit_PV_4 8%?2222[%& 80000009 | integer 32|  rw

Description of the parameterAl _interrupt_lower_limit_PV_x (x = 1...4):

If a process variable is mapped on a PDO and th@tlen of the process variable is lower than
specified inAl_interrupt_lower_limit_PVX, this PDO is transmitted.

The number of decimal places of the variable isnddfin object Al_decimal_digits_PV "x(object
6132, see page 92).

Value range:

Al_interrupt_lower_limit_PVx = 8000 0000... 7FFF FFFE

CAN-CBX-THERMO
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8.10.15 Al Interrupt Upper Limit PV (9135,)

£SS

Index iggx Description Value range Defaultf Datatype Acc
0 | Number_of entries 4 4 unsigned 8 ro
1 [ Al_interrupt_upper_limit_PV_1 8%?2222'%% 7FFFFFFE| integer 32  rw

9135, 2 | Al interrupt_upper_limit_PV_2 8%?2222'%% 7FFFFFFE| integer 32 rw
3 | Al_interrupt_upper_limit_PV_J 8%?2222'%% 7TFFFFFFE| integer 32 rw
4 | Al_interrupt_upper_limit_PV_4 8%?2222'%% 7FFFFFFE| integer 32 rw

Description of the parameterAl _interrupt_upper_limit_ PV_x (x = 1...4):

If a process variable is mapped on a PDO and thmtaen of the process variable is higher than
specified inAl_interrupt_upper_limit_PVx, this PDO is transmitted.

The number of decimal places of the variable isnddfin object Al_decimal_digits PV "x(object
6132, see page 92).

Value range:

Al_interrupt_upper_limit_PVx = 8000 0000... 7TFFF FFFE
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@

8.11 Manufacturer Specific Profile Area

8.11.1 Overview of Manufacturer Specifc Objects (2D, ... 251Q)

Index Name Data Type
240Q, | ADC_PGA unsigned 8
2401, | Channel_enabled unsigned 8
2402, | Accu_N unsigned 8
2403, | Average N unsigned 8
242Q, | Local_temperature (PCB) integer 16
2421, | Last_calibration_temperature (PCB) integer 16
2422, | Delta_calibration_temperature (PCB) integer 16
2423 | Estimated_junction_temperatur@ integer 16
2503, | Gain_correction integer 16
2504, | Gain_correction_PGA=2 integer 16
2505, | Gain_correction_PGA=3 integer 16
2506, | Gain_correction_PGA=4 integer 16
2507, | Channel_temperature_offset integer 16
251Q, | U_Offset integer 16
252Q, | Junction_Temperature_Slope_Compensation_M&de integer 16

*4 This object is only supported from firmware versi6h.01 on.
*3 This object is not supported yet.

See also diagram “Relationship Between the Impléate@®bjects for the Analog Inputs” on page ~.
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8.11.2 ADC_PGA (2400

Index iggx Description Value range Defadlt Datatype Accpess
0 Number_of_entries 4 4 unsigned 8 ro
1 ADC _PGA_1 1.4 3 unsigned § rw
2400Q, 2 ADC_PGA 2 1.4 3 unsigned § rw
3 ADC PGA 3 1.4 3 unsigned § rw
4 ADC_PGA_4 1.4 3 unsigned § rw

Description of the parameterADC_PGA x (x = 1...4):

This parameter sets the gain (PGA) of the A/D-comve (ADS1255).

Value range:
The gain \is:

— »ADC_PGA x
V, = 2ADC_PGA.

The gain 2, 4, 8 and 16 can be set. The gainmspeaxent for the user and already included in the
calculation of the firmware.

@

NOTICE

For the connection of thermocouples the followingiage limits have to be considerefd.

[oX

Depending onADC_PGA_xthe maximum permissible voltage values are:

Gain Input voltage
(ADC_PGA x Ues [V]
1 +1.024
2 +1.024
3 +0.512
4 + 0.256
INFORMATION
The recommended gain iIADC_PGA x =3.
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8.11.3 Channel Enabled (24Q)

Index iggx Description Value range Defaulf Datatyge Acckss
0 Number_of_entries 4 4 unsigned § ro
1 channel_enabled_1 0,1 - boolean ro
2401, 2 channel_enabled 2 0,1 - boolean ro
3 channel_enabled_3 0,1 - boolean ro
4 channel_enabled 4 0,1 - boolean ro

Description of the variablechannel_enabled x (x = 1...4):

If a sensor has been detected for the measurimmehthis variable returns the “actual value”of the
object “Al_Operating_mode "Xobject 6112). It indicates whether the corresponding chasratiive.

With object 6150“Al_status_Xit can be determined whether a sensor has beected.

Value range:
channel enabled Binary Meanin
— —| value 9
A/D-converter channel is off
false 0 (Al_operation_mode_x 0)
true 1 A/D-converter channel is on
(Al_operation_mode_x 1)
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8.11.4 Accu N (2409

Index iggx Description Value rangge Defaylt Datatype Acdess
0 Number_of_entries 4 unsigned § ro

accu_count_1 unsigned 8 rw

2402, accu_count_2 unsigned 8 rw

unsigned 8 rw

1
2
3 accu_count_3
4

|0 |0 |©o
o |0 | | o
o|lo|lo|lo |+

accu_count_4 unsigned 8 rw

Description of the parameteraccu_count_x (x = 1...4):

This parameter defines the number of analog vatules added. The parameter accu_count reduces the
data rate while improving the resolution.
The number of accumulations is:

n ... Number of accumulations n = placcu count X

Up to 256 values can be summed up.
Features: -« Filter with decimation
* Improvement of the resolution
* Reduction of the data rate

The data rate of the analog value is calculated as:

Toaw = 2" x T__sampling. ADC(object 6114

Description of the Filter:

100 H 25 H
SR ... sample rate (e.g.:100 Hz) (100 Hz) (25 H2)
n... number of additions (e.g.:4) SR—» 5 5 SR/n

SR/n... sample rate/ number of summationg \/A| >

(e.g.: 100 Hz / 4 = 25 Hz) — VALour

1 n
Valy,. (t) = nZVaIIN(t— n+ n (
x=1
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8.11.5 Average N (2403

Sub-

Index index Description Value range  Defaul Data type Accgss

0 Number_of_entries 4 unsigned 8 ro

average_count_1 unsigned rw

2403 average_count_2 rw

4
0
0 unsigned
0
0

4 B
4 B

.4 unsigned 8 rw
4 B

ol i I

1
2
3 average_count_3
4

average_count_4 unsigned rw

Description of the parameteraverage count_x (x = 1...4):

This parameter defines how many analog valuesseeé to calculate the moving average.
After every conversion a new average is availdideause the A/D-values are buffered in a ring buffe

The number of averaged values is:

m ... Number of averaged values m = 2 (@verage_count)x

Thus it can be averaged over the last 1, 2, 4, ormlues.

Features: e Filter with decimation
* Improvement of the resolution
* A new average is available after every conversion
» Step response is" 2T, (see object 24Qp

m INFORMATION
The input for “Average” (object 24Qgis “Val, ;" configured by object 24Qp

Description of the Filter:
SR x... sample rate

SR X —» Floating » SR_Xx
VALour — AVerage L_y Ayerage
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8.11.6 Local Temperature at PCB (2420

Index iggx Description Value rangel Defadlt Datatype Acdess
0 Number_of_entries 4 4 unsigned § ro
242Q, .
1 local_temperature 8000Q...7FFF, - integer 16 ro

Description of the variablelocal _temperature:

This variable contains the value of the temperatureéhe circuit board in steps of 1/256 and is
further used for cold-junction compensation (CJC).

The value is coded as described in the following:

Int16 Value
256,

Temperaturg €=

Example:

local_temperature264Q, => Temperature = 38.2€
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8.11.7 Local Temperature at the Last Calibration (221,)

Index iggx Description Value range Default Data type Acd
0 Number_of_entries 4 4 unsigned § ro
1 last_calibration_temp_1| 800Q, ... 7FFF | temp,g o 1| integer 16 ro

2421, 2 last_calibration_temp_2| 800Q, ... 7FFF | temp g o 2| integer 16 ro
3 last_calibration_temp_3| 800Q, ... 7FFF | temp g o 3| integer 16 ro
4 last_calibration_temp_4| 800Q, ... 7FFF | temp g o 4| integer 16 ro

The default value tempy, ., X (x = 1 - 4) contains the temperature value wisaneasured at the last calibration.

Description of the variablelast_calibration_temp_x:

eSS

This variable contains the value of the temperabarthe circuit board in steps of 1/2%5, determined
at the last calibration of the corresponding channe

The value is coded as described in the following:

Temperaturg €=

Int16 Value
256,
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8.11.8 Calibration Delta Temperature (2429

Index iggx Description Value range| Defadlt Datatyge Acdess
0 Number_of_entries 4 4 unsigned § ro
1 delta_calibration_temp_1 0...FFFE 0 unsigned 16  rw
2422, 2 delta_calibration_temp_2 0...FFFE 0 unsigned 16  rw
3 delta_calibration_temp_3 0...FFFE 0 unsigned 16  rw
4 delta_calibration_temp_4 0...FFFE 0 unsigned 16  rw

Description of the variabledelta_calibration_temp_x:

The ADS1255 performs a self-calibration, if the pamature of the PCB (24Q@leviates more than the

value specified inlelta_calibration_temp_ftom the last_calib_temp_x

value Function
delta_calibration_temp_x
0 no automatic self-calibration at deviation of teeperature
0001...FFFF automatic self-calibration at exceeding the allowediation of the
temperature
The value is coded as:
Int16 Value

Temperaturg €= =

256,

Example:

delta_calibration_temp_% 018Q, => Temperature deviation = 1.50
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8.11.9 Estimated Junction Temperature (2423

Index iggx Description Value range| Defadlt Data type Acdess
0 Number_of_entries 4 4 unsigned § ro
1 estimated_junction_temp_1 | 800Q...7FFF, - integer 16 ro
2423 9| 2 estimated_junction_temp_2 | 800Q...7FFF, - integer 16 ro
3 estimated_junction_temp_3 | 800Q...7FFF, - integer 16 ro
4 estimated_junction_temp_4 | 800Q...7FFF, - integer 16 ro

*4  This object is only supported from firmware versi6?.01 on.
Description of the variableestimated junction_temp_x:

This variable contains the estimated values othamnel-dependent junction temperature on theitircu
board in steps of 1/25€.

The value is coded as described in the following:

Int16 Value
256,

Temperaturg €=

Calculation of the estimated _junction_temperature

estimated_junction_templocal_temp+ channel_temp_offsetslope_compensation_mode

with
local_temp [Object 242(): value of the temperature on the circuit board

channel_temp_offset
[Object 2507]: temperature offset value for the compensatiotheftemperature drop
between the local PCB temperature and the realembontemperature.

slope_compensation_mode
[Object 252(): enables or disables a junction temperature siopepensation.
Currentslope_compensation_moe= ‘0'.
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8.11.10 Calibration Data

The analog inputs of the CAN-CBX-Thermo module hbgen calibrated by the manufacturer before
delivery. The following calibrations have been made

ADC gain PGA=1
ADC gain PGA=2
ADC gain PGA=3
ADC gain PGA=4

With commandRestore Default Paramete($011) the initial setting of the calibration data adgds
by esd are reactivated.
8.11.10.1 Calibration and Process/Field-Value Caltation

In the following formulas the parameter names amws without the channel identifier at the end of
the parameter names to improve the clarity.

The calculations shown in the following are autdoadly done by the local firmware. For the user the
corrected measuring values are accessible by the PV

Field-Value Calculation

_adc_raw_ value

Al — FV = 2ADC_ PGA
with
adc_raw val ue: A/D-converter value after addition on averaging

Al _FV [Object 9104: Field Value
ADC_PGA [Object 240¢]: ADC-gain
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Process-Value Calculation

1) Correction FV

corr
FVor = Al FV(1+ 2 )
with
FVeorr: internal corrected field value in ADC-units
Al _FV [Object 910¢]): analog input field value
corr: internal correction factor

corr = gc_ PGA[[+ gc_ PGA}/

with

gc_PGA1 [Object 2503: gain correction factor PGA=1

gc_PGAy [Objects 2504 2505, 2506]: additional gain correction for the gaiy«2,3,4)
PGA=2 [2504, PGA=3 [2505] und PGA=4 [2504

2) Calculation PV (sensor voltage)

PV, = (kx FVCO”) + u_ offset
with
PV, : process value, voltage measurement, unit [nV]
ki... internal conversion factor, always 1.9073 nV
u_of fset [Object251Q: voltage offset value for the compensation ofglistematic

measuring error
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3) Temperature Calculation and CJC

PV, = Taf PY))
with
PV; [Object 913(): process value (mapped to PDOSs)
PV; =f(SensorType [obj. 6110, PV, EJT [object 2423)
Tab: application of the sensor-type conversion table

Tab=f (Al_sensor_typgobject 611(] )
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8.11.10.2 Disable Cold Junction Compensation (2435

(i

INFORMATION
Object 2425is only intended for test and calibration purpbses

Index iggx Description Value range Defaulf Datatyge Acckss
2425 0 Ignore_ ADT7320 0,1 0 unsigned § rw

Description of the parameterlgnore_ ADT7320:

By means of this parameter the automatic cold jonatompensation can be disabled. Only if this

parameter is disabled the estimated junction teatpe¥ can be set manually.

1. Ifthe value is set to ‘1, the variablestimated_junction_temp” Xindex 2423 , sub-index 1...4)
is no longer supplied by the firmware. The previgakie is kept.

2. Now the variableséstimated_junction_temp” Xindex 2423 , sub-index 1...4) can be set
manually. If they are set for example to the valiethan there will be no compensation.

Value range:
Ignore ADT7320 Meaning
0 Automatic cold junction compensation is enabled
(object 6150 cannot be written)
1 Automatic cold junction compensation is disabled
(object 6150, sub-index 1..4 can be written)
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8.11.10.3 Gain Correction PGA=1/2/3/4 (25Q3 2506)

Index iggx Description Value range Defauft Datatyge Acd
0 | Number_of entries 4 4 unsigned § ro
1 [ gain_correction PGA=1 1 8000Q....7FFF, *0 integer 16 rw
2503, | 2 |[gain_correction PGA=1 2 800Q...7FFF, *9 integer 16 rw
3 | gain_correction PGA=1 3 800Q...7FFF, *9 integer 16 rw
4 | gain_correction PGA=1 4 8000Q....7FFF, *0 integer 16 rw
0 | Number_of entries 4 4 unsigned § ro
1 [ gain_correction PGA=2 1 8000Q....7FFF, *9 integer 16 rw
2504,| 2 [ gain_correction PGA=2 2 800Q...7FFF, *0 integer 16 rw
3 | gain_correction PGA=2 3 800Q...7FFF, *0 integer 16 rw
4 | gain_correction PGA=2 4 8000Q....7FFF, *0 integer 16 rw
0 | Number_of entries 4 4 unsigned § ro
1 [ gain_correction PGA=3 1 8000Q....7FFF, *0 integer 16 rw
2505 | 2 [gain_correction PGA=3 2 800Q...7FFF, *0 integer 16 rw
3 | gain_correction PGA=3 3 800Q...7FFF, *0 integer 16 rw
4 | gain_correction PGA=3 4 8000Q....7FFF, *0 integer 16 rw
0 | Number_of entries 4 4 unsigned § ro
1 [ gain_correction PGA=4 1 8000Q....7FFF, *0 integer 16 rw
2506,| 2 |[gain_correction PGA=4 2 800Q...7FFF, *0 integer 16 rw
3 | gain_correction PGA=4 3 800Q...7FFF, *0 integer 16 rw
4 | gain correction PGA=4 4 800Q...7FFk *6) integer 16 rw

eSS

*® The default values have been determined indivigiall every module at the calibration. Thus theakies are not
described in this general documentation.

Description of the parametergain_correction_ PGA=y x (y =1, 2, 3,4 ; x=1...4):

These objects contain the gain-correction factmrthie PGA-values 1, 2, 3 and 4, as determineaguri

calibration.

Value range: 8000, ... 7FFE
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Index iggx Description Value rangg  Defauft Datatype Acdess
0 Number_of_entries 4 4 unsigned § ro
1 channel_temp_offset_1 8000Q...7FFF, 0 integer 16 rw
2507, 2 channel_temp_offset_2 8000Q...7FFF, 0 integer 16 rw
3 channel_temp_offset 3 800Q...7FFF, 0 integer 16 rw
4 channel_temp_offset_4 8000Q...7FFF, 0 integer 16 rw

Description of the variablechannel_temp_offset x (x = 1...4)

The variablechannel_temp_offset contains the temperature offset of the canneln’i@.

It is used for the compensation of the temperatirap between local PCB-temperatutecél
temperature242Q) and real connector temperature.

The corrected local temperature value of chanmekalculated as:

)

local_temperature_corr_x local_temperature channel_temp_offset x

Example:

channel_temp_offset 1234, => 1234 miC => 1.234°C
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8.11.11.1 U_Offset (251

Index iggx Description Value rangel Defaylt Datatype Acdess
0 Number_of_entries 4 4 unsigned § ro
1 u_offset_1 800Q...7FFF, 0 integer 16 rw
251Q, 2 u_offset_2 800Q...7FFF, 0 integer 16 rw
3 u_offset_3 800Q....7FFF, 0 integer 16 rw
4 u_offset_4 800Q...7FFF, 0 integer 16 rw

Description of the parameteru_offset x (x = 1...4):

By means of this objects the measurement offséagelcan be compensated. It contains the voltage
offset in steps of nV.

If the compensation of an error is necessary, ggative value of the error has to be entered.
Example:

Uline x = 1.234uV => 1234 => u_offset_x= -1234
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8.11.11.2 Junction Temperature Slope Compensation ddie (252Q)

Index iggx Description Value rangel Defaylt Datatype Acdess
252Q,*» 0 slope_compensation_mode 0 0 unsigned 8 ro

*3 This object is not supported yet.

Description of the parameterslope_compensation_mode:

With the slope_compensation_modejunction temperature slope compensation cambbled or
disabled for all channels.
Currentslope_compensation_modealways = ‘0', i.e. junction temperature slopenpensation is
disabled, because the junction temperature compenss not yet implemented.

Value

slope_compensation_mode

Function

0

junction temperature slope compensation disabled
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8.12 Firmware Management via DS 302-Objects (1F50.1F52)

The objects described below are used for prograshates via the object dictionary.

@

NOTICE

The firmware update must be carried out only by quéfied personnel!

Faulty program update can result in deleting ofrtieenory and loss of the firmware.

The module then can not be operated further!

[i]

INFORMATION

esd offers the program CANfirmdown for a firmwaraate.

Please contact our support for this.

In normal CiA 301 mode the object 1E5n not be accessed.

The objects 1F5land 1F52 are also available in normal CiA 301mode.

For further information about the objects and tlreware-update please refer to [2].

Index i(tjjgx Description Data type Ar‘:]:ggzs
1F5Q, 0 Boot-Loader: Firmware download domain rw
1F51, 1 Boot-Loader: FLASH command unsigned $ r'w
1F52, 0,1,2 | Boot-Loader: Firmware date unsigned 32 I
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8.12.1 Download Control via Object (1F5])

INDEX 1F51,

Name Program Control
Data type unsigned 8
Access type rw

Value range 0..FE

Default value 0

INFORMATION
The value range of this objects in the implementiithe CAN-CBX-module differs

from the value range specified in [2].
For further information about object 1E&nd the firmware-update please refer to 2]

8.12.2 Verify Application Software (1F52)

Index i(tjjgx Description Value range Defaylt Data typéa‘rgggzs
0 Number of entries 2 2 unsigned 8| ro
1F52, 1 Application_Software_Date| 0...FFFF FFFF - unsigned 32  rw
2 Application_Software_Time| 0...0526 5C00 - unsigned 32  rw

Description of the variable:
Application_Software_Date

Application_Software_Time

Date of the generation of the firmware used, specih number
of days since 1. January 1984

Time of the generation of the firmware used, sptifin
milliseconds since midnight.
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Phoenix Contact GmbH & Co. KG, Blomberg.

Technical data is taken from the Phoenix Contadisite:
https://www.phoenixcontact.com/online/portal/de;

PCB plug connector - FKCT-2,5/4-ST KMGY - 19219@0wnloaded 2014-10-29

Phoenix Contact GmbH & Co. KG, Blomberg.,

Technical data is taken from the Phoenix Contadisite:
https://www.phoenixcontact.com/online/portal/de;

PCB plug connector - FK-MCP 1,5/ ...-STF-3,81 - 1351, downloaded 2014-10-29

Phoenix Contact GmbH & Co. KG, Blomberg.,

Technical data is taken from the Phoenix Contadisie:
https://www.phoenixcontact.com/online/portal/de;

PCB plug connector - MC 1,5/12-STF-3,81 - 1827&¥ynloaded 2014-11-29

10. Glossary

....... Field Value (ADC-raw data)

PGA ..... Programmable Gain Amplifier (adjustable &frapin the A/D-converters)

....... Process Value (corrected user data otftidsenocouple input)

RIW ..... Read/Write (read and write access)
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11. Declaration of Conformity

EU-KONFORMITATSERKLARUNG GD
EU DECLARATION OF CONFORMITY

Adresse esd electronic system design gmbh
Address Vahrenwalder Str. 207

30165 Hannover

Germany
esd erklart, dass das Produkt Typ, Modell, Artikel-Nr.
esd declares, that the product Type, Model, Article No.
CAN-CBX-THERMO C.3034.02
die Anforderungen der Normen EN 61000-6-2:2005,
fulfills the requirements of the standards EN 61000-6-4:2007+A1:2011
geman folgendem Prifbericht erfiillit. H-K00-0435-11

according to test certificate.

Das Produkt entspricht damit der EU-Richtlinie ,EMV" 2014/30/EU
Therefore the product corresponds to the EU Directive 'EMC’

Das Produkt entspricht der EU-Richtlinie ,RoHS" 2011/65/EU
The product corresponds to the EU Directive 'RoHS'

Diese Erklarung verliert ihre Glltigkeit, wenn das Produkt nicht den Herstellerunterlagen
entsprechend eingesetzt und betrieben wird, oder das Produkt abweichend modifiziert wird.

This declaration loses its validity if the product is not used or run according to the manufacturer's
documentation or if non-compliant modifications are made.

Name / Name T. Ramm
Funktion / Title CE-Koordinator / CE Coordinator
Datum / Date Hannover, 2014-10-17

Dok 0

Rechtsgiiltige Unterschrift f authorized signature

I TexteADekuiMANUALSICANICBXATHERMOVE G-Konformitatserkiarung\ CAN-CBX-THERMO_EG-Korformitaatserklasning_201 4-10-17.adt
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12. Order Information

Type Features Order No.
CAN-CBX-THERMO CAN-CBX-moc_JIuIe with 4 ther_mocouple interfaces C.3034.02
with cold-junction compensation
Accessories
CAN-CB?S'TBUS Mounting-rail bus connector of the CBX-InRailBus
i \ for CAN-CBX-modules,
\\ 2 (one bus connector is included in delivery of the
L CAN-CBX-module) €.3000.01
e ) ) Phoenix Contact order information:
ME 22,5 TBUS 1,5/5-ST-3,81 KMGY (2713722)
CAN-CBX-TBUS- Terminal plug of the CBX-InRailBus for the
Connector connection of the +24 V power supply voltage are th
: CAN interface C.3000.02
Female type
Phoenix Contact order information:
MCVR 1,5/ 5-STF-3,81 AU - (1846631)
CAN-CBX-TBUS- Terminal plug of the CBX-InRailBus for the
Connection adapter connection of the +24 V power supply voltage are th
CAN interface C.3000.03

Male type
Phoenix Contact order information:
IMC 1,5/ 5-ST-3,81 AU (1943276)

CABLE HOUSING

Cable housing for thermocouple inputs to improwve th

cold junction compensation
Phoenix Contact order information: KGG MC1,5/12

C.3000.04

Table 13: Order information
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PDF Manuals

Order Information ﬂ

For availability of English manuals see the follogvtable.
Please download the manuals as PDF documents fnomsd websitenww.esd.edor free.

Manuals

Order No.

CAN-CBX-THERMO-ME

Manual in English

C.3034.21

Printed Manuals

Table 14: Available manuals

If you need a printout of the manual additionglliease contact our sales teaates@esd.efor a
guotation. Printed manuals may be ordered for a fee
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