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NOTE

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

esd reserves the right to make changes without ndtcthis, or any of its products, to improve
reliability, performance or design.

All rights to this documentation are reservedesy. Distribution to third parties and reproduction of
this document in any form, whole or in part, arbjeat toesd’s written approval.
© 2014 esd electronics system design gmbh, Hannover

esd electronic system design 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

Trademark Notices

CiA® and CANopen® are registered community tradésmaf CAN in Automation e.V.

All other trademarks, product names, company namesmpany logos used in this manual are resery#utir respective
owners.
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11. EU Declaration of Conformity updated

Technical details are subject to change withouh&irrnotice.
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A Safety Instructions

® \When working with CAN-CBX modules follow the insttions below and read the manual carefully to tote

yourself and the CAN-CBX module from damage.

The permitted operating position is specified asnsh(Fig. 7). Other operating positions are natvaéd.

Do not open the housing of the CAN-CBX module

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

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. ydways allow adequate ventilation around the CAN

CBX module and use care when handling.

Do not operate the CAN-CBX module adjacent to lseatces and do not expose it to unnecessary theadtiation.

Ensure an ambient temperature as specified irettienical data.

® Do not use damaged or defective cables to conhed€&AN-CBX module and follow the CAN wiring hints i
chapter: ‘Correct Wiring of Electrically IsolatedA® Networks’ .

® |n case of damages to the device, which might affefety, appropriate and immediate measures neutstiden, that
exclude an endangerment of persons and domesti@bsior property.

® Current circuits which are connected to the dekimee to be sufficiently protected against hazardwoltsige (SELV
according to EN 60950-1).

® The CAN-CBX module may only be driven by power dymurrent circuits, that are contact protecteghciver
supply, that provides a safety extra-low voltagéL(® or PELV) according to EN 60950-1, complies witis
conditions.

Qualified Personal

This documentation is directed exclusively towagdalified personal in control and automation engiirey.
The installation and commissioning of the produelyronly be carried out by qualified personal, whigh
authorized to put devices, systems and electrauits into operation according to the applicabléamal
standards of safety engineering.

Conformity

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

standards printed in the conformity declaratiothatend of this manual.

Warning:  In a residential, commercial or light industriabennment the CBX-module may cause radio
interferences in which case the user may be redjtiréake adequate measures.

Intended Use

The intended use of the CAN-CBX module is the ofi@neas a CANopen slave with temperature sensor.
The esd guarantee does not cover damages whiclh fresn improper use, usage not in accordance with
regulations or disregard of safety instructions amagnings.

e The CAN-CBX module is intended for indoor instathat only.

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

e The operation of the CAN-CBX module for medical poses is prohibited.

Service Note

The CAN-CBX module does not contain any partsitbatiire maintenance by the user. The CAN-CBX module
does not require any manual configuration of thedWare. Unauthorized intervention in the devicedgoi
warranty claims.

Disposal
Devices which have become defective in the longhawe to be disposed in an appropriate way or twabe
returned to the manufacturer for proper dispodab$®, make a contribution to environmental pragact
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e |Overview

1

1. Overview

1.1 Description of the M odule

(o] Electrical Isolation Coding Switches
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
I
A CAN Connector] ™} CAN Baud Rate
MC1,5/5-GF-3,81 Physical N CAN
N PSRN ﬁ Digital ﬁ |
B e Isolator @
Layer CANopen Node-ID
u - . ©
S oL Electrical Isolat
DC/DC 4x Sensor Resistor Input:
InRailBus Connector| Conv?ner :\\;{:I%gé&pglléor\‘
for CAN-CBX-TBUS DC/DC- ini-
i Connector
-------------------------- Microcontroller > Converter —> —>
MB90497
“— /l; T
I~ |
Power Connector
MS; ?Féw%‘t{ | Power Supply Digital < SA-A/D- 2
o 24 V(DC) Isolator Converter
—

Fig. 1: Block circuit diagram of the CAN-CBX_Pt100 module

The CAN-CBX_Pt100 module is a CAN-CBX module degdifor the connection of four temperature
sensors. Simple electric resistance measuremeraisate performed.

Pt- and Ni- resistance sensors are supported.efts®sresistors can be connected in two- or fouie w
configuration.

The temperature sensors can be connected via fpur [Gini-Combicon connectors.

Linearisation according to NIST is achieved byadhneboard microcontroller.

The conversion of the four temperature sensor sisutealized by four independeltA-converters.
The resolution achieved depends of the samplearatéhe measuring current.

The CAN-CBX_Pt100 module is equipped with a MB90F48icrocontroller, that works with an
integrated SRAM. The firmware is held in the fla¥he parameters are saved in a serial EEPROM.

The CAN interface is designed according to ISO1188&h-speed layer with electrical isolation and
supports bit rates up to 1 Mbit/s. The CANopen-nodmber and the CAN-bit rate can be easily set
via coding switches.

The CAN-CBX_Pt100 features the possibility to cortrtbe power supply and the CAN bus signals
via the InRailBus connector (TBUS-connector) ingggd in the mounting rail. Individual modules can
then be removed without interrupting the bus signal

The module comes with CANopen® firmware accordm@iA® 301 and supports the CiA DS 404
profile for measuring devices.
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Quick Start

2. Quick Start

1 Connect module (see connection diagram page 14)

2 Write “-1” (FFFF FFFE) in object 9133 (sub-index 1...4)
(With every new A/D-conversion a TPDO with the measl value is sent.)

3 Send NMT-Start command to module

The PDOs are sent on
018Q, + Module number
028Q, + Module number
038Q, + Module number
0480Q,+ Module number

The Process-Value (PV) is sent in the data byte3. 0.
The default unit of the PV is mOhm.

E.g.: 1234567 equates to 1234.567 Ohm
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==~ | Technical Data

3. Technical Data

3.1 General technical Data

Power supply voltage

nominal voltage: 24 V/DC
input voltage range: 24V £20%
current consumption (24 V, 2€C): typical: ca. 120 mA

Connectors

24V (4-pin line connector with spring-cage connactio
X100) - 24V-power supply voltage

InRailBus (5-pin TBUS-connector, X101) - CAN inteséaand power
supply voltage via InRailBus

Ptl (5-pin line connector with spring-cage connexttid500A)
- Temperature sensor input 1

Pt2 (5-pin line connector with spring-cage connexti500B)
- Temperature sensor input 2

Pt3 (5-pin line connector with spring-cage connexttdd800A)
- Temperature sensor input 3

Pt4 (5-pin line connector with spring-cage connexti800B)

- Temperature sensor input 4

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

Only for test and programming purposes (internal):
X200 (6-pin SMD socket strip)- the connector is pldnside the
case

Temperature range

-Z€ ... +70°C ambient temperature

Humidity

max. 90%, non-condensing

Protection class

IP20

Pollution degree

maximum permissible according to DIN EN 61131-2:
Pollution Degree 2

Housing Plastic housing for carrier rail mounting3$%&,5 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 approx. 125 g

Table 1: General technical data
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Technical Data | ===

3.2 Microcontroller

Microcontroller 16 bipuC MBO0OF497
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 integrated in MB90F497, 1SO11898-1
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, transéée 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 Sensor Resistor Inputs

Number

4 independe@A A/D-converter channels

Sensor types

- Temperature sensors: Pt100, Pt200, Pt500, Pt1td@000,
Ni100, Ni200, Ni500, Ni1000 and Ni500(¢
- electric resistance measurement

Measuring current

4Q0A or 40 A selectable

Connection technology

2-wire or 4-wire configuratio

Measurement range

-250C ... +850°C
Ni sensors: -200C ... +400°C
Resistance: 0 ... +50(K

Pt sensors:

Conversion rate

2.5Hz ... 1000 Hz

Resolution

< JuV at 25 Hz conversion rate < 0.01°C

Measuring error

Depending on sensor type and measuring temperature
e.g.. at Pt100 sensors with 4-wire configuration:
measuring current = ca. 4Q@\: measuring error < 0.9
measuring current = ca. 407: measuring error < 0.%)
The data of the characteristic curve are taken fimrstandard:
DIN EN 60751:2008

Electrical resolution

electrical resolution = f(measuring current, sanpte)
e.g.. measuring current = ca. 408

sample rate = 400 msec
resulting resolution = approx. 1 &

Electrical isolation

electrical isolation of temperature sensor inpgiirest each other
and against power supply

Input filter adjustable via CiA DS 404 objects
Connector 4x 5-pin line connector with spring-cagerection
Table 4: Data of sensor resistor inputs
3.5 Softwar e Support

The firmware of the module comes with CANopen® fivare according to CiA 301 [1] and supports

the CiA DS 404 [4] profile for measuring devices.

The CAN-CBX-Pt100 EDS-file can be downloaded fritva esd websiteww.esd.eu

Page 12 of 120
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Hardwar e I nstallation %

4. Hardwar e I nstallation
4.1 Connecting Diagram
4.1.1 Power Supply and CAN

Pt3
Sensor resistor input 3

High, Low, Baud

Pt1 A/ Coding switches

Sensor resistor input 1

" Pta
- Sensor resistor input 4

-

" P2
- Senso

CAN
CAN Interface

G: .. CAN_GND ?
L. CAN L o
Sh:..  Shield
H:.. CAN_H

24V
Power supply voltage

M:... GND
P:... +24V

Functional earth contact (FE)

InRailBus
CAN and power supply voltage
via TBUS-connector

Fig. 2: Connections of the CAN-CBX_Pt100 module

Note:

Please refer to page 33 for information on conductmnection and conductor crgss
section. The connector pin assignments can be foarghge 27 and following.
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% Hardwar e-I nstallation

4.1.2 Connect Temperature Sensor in 2-Wire Configuration (Example Pt2)

Shielding

-~ E not used orbridged
-[3] not usedor bridged
RL2+

Connection for
sensor resistor
input 2

Cable

i optional
{ localFE

U

Measuring
resistance

Fig. 3: Example temperature sensor connection in 2-windigoration at Pt2

Note:

Please refer to page 33 for information on conducbmnection and conductor crg
section. The connector pin assignments can be foamgage 27 and following.

Page 14 of 120
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Hardwar e I nstallation %

4.1.3 Connect Temperature Sensor in 4-Wire Configuration (Example Pt2)

Shielding

Connection for
sensor resistor
input 2

Cable

i optional
{ localFE

Measuring
resistance

Fig. 4. Example temperature sensor connection in 4-wirdigoration at Pt2

Note:
Please refer to page 33 for information on conducbmnection and conductor crg
section. The connector pin assignments can be foarghge 27 and following.

CAN-CBX_Pt100

Manual » Doc.-No.: C.3032.21 / Rev. 1.1
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Hardwar e-I nstallation

S

4.2 LED Display

E (LEDred): 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-Pt100 module is equipped with 4 stdiE®s.
The terms of the indicator states of the LEDs &@sen in accordance with the terms recommended
by the CiA [3]. The indicator states are descrilethe following chapters.

4.2.1 Indicator States

There are 8 indicator states distinguished:

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 1Q8®ff

3 flashes LED 2x (200 ms on, 200 ms off) + 1x (2080an, 1000 ms off)
4 flashes LED 3x (200 ms on, 200 ms off) + 1x (200an, 1000 ms off)

Table5: Indicator states
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Hardwar e I nstallation

S

[i]

Note:

Red and green LEDs are strictly switched in phapesition according to the CANopg¢n

Specification [3].
For certain indicator states viewing all LEDs tdgtmight lead to a misinterpretati
of the indicator states of adjacent LEDs. It isréi@re recommended to look at t
indicator state of an LED individually, by coverititge adjacent LEDs.

DN
he

4.2.2 Operation of the CAN-Error LED

LED indication

Display function

Indicator

Label Name Colour Description
state
off no error
1 flash |[ CAN controller is irfcrror Activestate
CAN controller state i8us Off
on (or coding switch position ID-node > fi#when
E CAN Error red switching on; see 'Special Indicator States’on
page 20)
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

Indicator

Label Name Colour Description
state
blinking || Pre-operational
on Operational
< CANopen eon 1 flash || Stopped
Status 9 Module is in bootloader mode, the power LED is
off
3 flashes

(or coding switch position ID-node > /#hen
switching on; see page 20)

Table 7: Indicator states of the CANopen Status-LED

CAN-CBX_Pt100

Manual » Doc.-No.: C.3032.21 / Rev. 1.1
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%9 Hardwar e-I nstallation

4.2.4 Operation of theError-LED

LED indication

Display function

Label Name

Coloul

Indicator
state

Description

M Error

off

no error

on

CAN Overrun Error
The sample rate is set too high, therefore thewane
is not able to transmit all data on the CAN bus.

red

2 flashes

Internal software error

e.g..

- stored data have an invalid checksum therefore
default values are loaded

- internal watchdog has triggered

- indicator state is continued until the module t&sq

or an error occurs at the outputs.

blinking

Sensor error (emergency error code 5P30
e.g.:

- 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 | Colouf Indicator Description
state
no power supply voltage;
off or the module is in Bootloader-Mode, this state is
vV Power | green indicated by the CANopen status-LED (3 Flashes)
on power supply voltage is on and application softwalt

e

running

Table 9: Indicator state of the Power-LED
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4.2.6 Special Indicator States

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

LED indication Description

- CANopen-Status LED: 3 flashgginvalid nodelD:
- CAN-Error LED: on The coding switches for the Node-ID are set tonaalid
ID-value, when switching on. The module will begted.

Table 10: Special Indicator States

4.2.7 Assignment of the LED L abelling to the Name in the Schematic Diagram

Labelling on the Name in the Schematic Diagranﬂ
CAN-CBX_Pt100 *1)

E LED200A

S LED200B

M LED200C

\Y LED200D

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

A L

A -a Baud: CAN-Bitrate
z B Low: Node-ID LOW
9

% 0 High: Node-ID HIGH

Fig. 6: Position of the coding switches

Attention:

At the moment the module is switched ‘on’, the estat the coding switches |s
determined. Changes of the settings therefore tioaye madéefor e switching on the
module, because changes of the settings are retdaed during operation.

After a reset (e.g. NMT reset) the settings ard segain.

4.3.1 Setting the Node-1 D via Coding Switch

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

The three higher-order bits (higher-order nibbka) be set with coding swit¢hl GH, the four lower-
order bits can be set with coding switcBW.

Note:
Avoid the following settings:
Setting the address range of the coding switchealt@s 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 Bootloadger
mode.
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S

4.3.2 Setting the Baud Rate
The baud rate can be set with the coding svitaind.

Values from Qto F, can be set via the coding switch. The valuesebtud rate can be taken from the
following table:

Setting %ﬁ?
0 100C
1 66€.6
2 50C
3 3323
4 25C
5 16¢€
6 12t
7 10C
8 66.6
9 50

An 333
B, 20
C, 125
D, 10
E, 80C
Fi 833

Table 11: Index of the baud rate

4.3.3 Assignment of Coding-Switch Labelling to Namein Schematic Diagram

Labelling on the Name in the Schematic DiagranII
CAN-CBX_Pt100 *1)

Baud SW301

Low SW300

High SW302

*1) The schematic diagram is not part of this manual.
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4.4 Installation of the Module Using InRailBus Connector

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 mountaigand snap it onto the mounting rail using
slight pressure. Plug the bus connectors togethmoritact the communication and power signals
(in parallel with one). The bus connectors canlngged together before or after mounting the

CAN-CBX modules.

2. Place the CAN-CBX module with the DIN rail guidaywon 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 maipressing the module downwards according
to the arrow as shown in figure 8. The housing ecianically guided by the DIN rail bus

connector.
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4. When mounting the CAN-CBX module the metal foatcb snaps on the bottom edge of the
mounting rail. Now the module is mounted on the nimg rail and connected to the InRailBus
via the bus connector. Connect the bus connectar$hee InRailBus if not already done.

foot catch

Figure9: Mounted CAN-CBX module

4.4.1 Connecting Power Supply and CAN-Signalsto CBX-InRailBus

To connect the power supply and the CAN-signaldhealnRailBus, a terminal plug is needed. The
terminal plugis notincluded in delivery and mibsiordered separately (order no.: C.3000.02, sksz or

information).

Mounting rail bus connector .
(InRailBus) Terminal plug

Top edge

_

Bottom edge

Mounting rail

Fig. 10: Mounting rail with InRailBus and terminal plug

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

plug.
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4.4.2 Connection of the Power Supply Voltage

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

Attention!
Please note the safety instructions containinggeirements on power supply currgnt

A circuits (see page 4)!

Attention!
The connections for the 24 V power supply are maly connected and musbt be
supplied by two independent power sources at tine $ame!

CBX station

roreBxX- cBX- | cBX- lcBXx-
DIo8 AOCa1Z | D1os | D1O8 1
!

+24 V
power supply voltage

| ey , or alternatively

GND

via terminal plug of

, the InRailBus
GND.

+24V

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

Earthing of the Mounting Rail

Note:

The module is connected with the mounting railitsdunctional earth contact.
This improves the stability against electromagnéisturbances.

Thus the mounting rail shall be connected to am@pjpate functional earth contact in
the environment or in the installation.

Please note, that the impedance of the connecéistdibe kept low.

The functional earth contact of the module doesengure electrical safety.
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4.4.3 Connection of CAN
CBX station

cBX- lCcBX-
AO412Z 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 CANnaxtor of the first CAN-CBX module of the

CBX station. The signals are then connected throlugIlCAN-CBX station via the InRailBus. To loop
the CAN signals through the CBX station the CAN bosnector of the last CAN-CBX module of the
CAN-CBX station has to be used. The CAN conneaibtise CAN-CBX modules which are not at the
ends of the CAN-CBX station must nbe connected to the CAN bus, because this wouldeca

incorrect branching.

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

4.5 Removethe CAN-CBX Modulefrom thelnRailBus

If the CAN-CBX module is connected to the InRailBusase proceed as follows:

Release the module from the mounting rail in movimgfoot catch (see Fig. 9) downwards (e.g. with
a screwdriver). Now the module is detached frombibom edge of the mounting rail and can be
removed.

Note:
It is possible to remove individual devices frore thBX station without interrupting
the InRailBus connection, because the contact chidlimot be disrupted.
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5. Connector Assignment

5.1 Power Supply Voltage 24 V (X100)

Phoenix-Contact MSTBO 2,5/4-&KNM6GY

Phoenix-Contact FKCT 2,5/4-ST, 5@ pitch, spring-cage connection,
Phoenix-Contact order no.: 19 21 90 0 (includethenscope of delivery)
For conductor connection and conductor cross seste page 33.

Device connector:
Line connector:

Pin Position:

12 3 4

Pin Assignment:

Labelling on 24V
Housing . . M P
Labelling on (free) (free) ) N
connector
PinNo. | 1 2 3 4
: P24 M24 M24 P24
Signal +24V) | (GND) GND) | (+24V)

Please refer also to the connecting diagram on pége

(il

Signal Description:

Note:
The pins 1 and 4 are connected internally.
The pins 2 and 3 are connected internally.

P24...
M24...

power supply voltage +24 V
reference potential
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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
. DC/DC _ CAN-CBX-TBUS
. |+ I
+24 V
5.0V [, / . —@4
T o .,
GND [ cAN_GND
- - = CAN GND
L ~ S
CAN H
_ C: 1
CAN L
—_@ 2
Digital Isolator CAN Transceiver CAN-Connector
CAN_T I
ﬁ VIB ir VOB X BUSL CAN_L .C:, 2
C——X VoA v - RX BUSH
|
@—voot | VD2 * ® VDD CAN H ,~
_ ="
_L—GNm | anD2 —L §§ —Ll— RGND  GND _l s
-' CAN_GND
T4T] _ o ¢,
. | — |
___________________ : I 1 FEGND -
BT €

Fig. 13: CAN Interface

The CAN interface can be connected via the CAN eator or optionally via the InRailBus. Use the
mounting-rail bus connector of the CBX-InRailBusAI-CBX-TBUS), see order information
(page 120).
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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 instt@pe of delivery)
For conductor connection and conductor cross sesee page 33.

Pin Position: Pin-Assignment:
(ine connector with 12beling) | 1 apelling 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 piwal layer

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

mounting rail potential)
- not connected

Recommendation of an adapter cablefrom 5-pin Phoenix Contact connector (herelineconnector
FK-M CP1,5/5-STF-3,81 with spring-cage-connection) to 9-pin DSUB:

CAN_GND DsSUB9/male
(at wire shield)
Pin 4 CAN_H Pin7 The 9-pin DSUB
connector is assigned
Pin 2 CAN_L Pin 2 J according to CiA 102
5-pin Pin 1 CAN_GND Pin 3
Mini-Combicon

connector
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5.2.3 CAN and Power Supply Voltage via InRailBus Connector

Connector type: Mounting rail bus connector CAN-GBRUS
(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 (+24vV)

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-Bicgl layers
P24... power supply voltage +24 V
M24... reference potential
FE... functional earth contact (EMC)(connected tauntmg rail potential)
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5.3 Temperature Sensor Interface Ptl...Pt4

Device connector: 2x Phoenix Contact MCDN 1,5/5&8P26THR

Line connector:  4x Phoenix Contact FMC 1,5/5-ST{3[#ing-cage connection)
Phoenix Contact order no: 1952296 (included insttegpe of delivery)
For conductor connection and conductor cross sesge page 33.

Pin Position:

Signal
name:
Shield
RL3-

Pt3 s

Temperature sensor 3 R3*
RL3+

Signal
name:
Shield
RL4-

Ré- Pt4

R+ Temperature sensor 4
RL4+

Signal |
name: |

Shield

RL1-
Pt1 =
Temperature sensor 1 ri+

RL1+

Signal
name:

Shield

o pr
R+ lemperature sensor 2

RL2+

Signal description:

Pin| Signal
name

S | Shield] Connection for Shielding
(At top hat rail mounting direct contact with moimgi rail potential)

1 | RLx- [ Current source - Negative potential for tempaesensol
2 | Rx- | Negative potential for temperature serjsor nonheoted or bridged to RLx-
3

Function at 4-wire configuration | Function at 2-wo@nfiguration

Rx+ | Positive potential for temperature sengor oonected or bridged to RLx+

4 | RLx+ | Current source + Positive potential for tempanesensor
(x=1,2,3,4)

Note:
Examples for the connection of the temperaturegan-wire and 4-wire configuratio

can be found on page 15.

Page 30 of 120 Manual « Doc.-No.: C.3032.21 / Rev. 1.1 CAN-CBX_Pt100



Connector Pin Assignment

5.3.1 Assignment of Module L abelling to Name in Schematic Diagram

Labelling on the
CAN-CBX_Pt100

Name Schematic Diagrarh?

Ptl X500:A
Pt2 X500:B
Pt3 X800:A
Pt4 X800:B

*! The schematic diagram is not part of this manual.

CAN-CBX_Pt100
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5.4 Conductor Connection/Conductor Cross Sections

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

Power Supply CAN- Temperature
Interface Voltage Con[g!ector Sensor
24\ [ Interface®
Connector type plug component FKCT 2,5/..- FK-MCP FMC
(Range of articles) ST KMGY 1,5/..-STF- || 1,5/..- ST-3,5
3,81
Connection method spring-cagel spring-cage || spring-cage
connection connection connection
Stripping length 10 mm 9 mm 10 mm
Conductor cross section solid min. 0.2 mm?2 0.14 mma? 0.2 mm?2
Conductor cross section solid max. 2.5 mm3 1.5 mmg 5 nim?2
Conductor cross section stranded min. 0.2 mmIf 0 m 0.2 mm2
Conductor cross section stranded max. 2.5 mmp 1.5mm2 1.5 mm?2
Conductor cross section stranded, with ferrfile 0.25 mm?2 0.25 mm?2 0.25 mm?2
without plastic sleeve min. "
Conductor cross section stranded, with ferrlile 2.5 mm?2 1.5 mm?2 1.5 mm?2
without plastic sleeve max.
Conductor cross section stranded, with ferrfile 0.25 mm?2 0.25 mm?2 0.25 mm?2
with plastic sleeve min.
Conductor cross section stranded, with ferrfile 2.5 mm?2 0.5 mmz2 0.75 mm?2
with plastic sleeve max.
Conductor cross section AWG/kcmil min. 24 26 24
Conductor cross section AWG/kcmil max 12 16 16
2 conductors with same cross section, 0.5 mm2 n.a. n.a.
stranded, TWIN ferrules with plastic sleeve,
min.
2 conductors with same cross section, 1 mm2 n.a. n.a.
stranded, TWIN ferrules with plastic sleeve,
max.
Minimum AWG according to UL/CUL 26 28 24
Maximum AWG according to UL/CUL 12 16 16

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 they strengths of the various extensions and
additional standards like e.g. CANopen, ARINC82ByideNet and NMEA2000 that have been built
on the original ISO 11898-2 CAN standard. In udimg flexibility comes the responsibility of good
network design and balancing these tradeoffs.

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

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

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

The consistent compliance to ISO 11898-2 offersiBgant advantages:

® Durable operation due to well proven design spestibns

® Minimizing potential failures due to sufficient sgato physical limits

® Trouble-free maintenance at future network modiioses or at fault diagnostics due to lack of
exceptions

Of course reliable networks can be designed aaegtdithe specifications of CANopen, ARINC825,
DeviceNet and NMEA200Mowever it must beobserved that it isstrictly not recommended to mix
thewiring guidelines of the various specifications!
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6.2 Light Industrial Environment (Single Twisted Pair Cable)

6.2.1 General Rules

Note:

esd grants the EU Conformity of the product, if@#N wiring is carried out with at lea
single shielded single twisted pair cables thatcim#étte requirements of ISO 118982
Single shielded double twisted pair cable wiringlascribed in chapter 6.3 ensures

5t
2.
the

EU Conformity as well.

The followinggeneral rules for CAN wiring with single shielded single twistedir cable should be
followed:

A cable type with a wave impedance of aboutQ210% with an adequate wire cross-secion

(> 0.22 mm?) has to be used. The voltage drop oeewile has to be considered!

For light industrial environment use at leastwva-wire CAN cable.
Connect

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

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

A CAN net must not branch (exception: short calblds) and has to be terminated with
characteristic impedance of the line (generally@2610%) at both ends (between the sign
CAN_L and CAN_H anchot at CAN_GND)!

the
als

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

Select a working combination of bit rate and caéhgth.

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

are

CAN_H

CAN_L

CAN_GND

Signal assignment of single shielded twisted pair cable

. with earth and termination
Wire Layout CAN wire with connectors

/" DSUB9 connector DSUBS connector

Single shielded (female or male) (female or male)
twisted pair cable pin designation CAN_GND (at wire shield) pin designation
CAN_GND
120 Q

(two-wire cable,
earth (FE) =

1x 2x 0.22mm?) o

»
3
©|o|~|o|o[a]w|n]~

©|o N[N [N~

connector case | ¢ n.c. | connector case
n.c. = not connected

Figure. 14: CAN wiring for light industrial environment
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i1

6.2.2 Cabling

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

---------- CAN_H - I Female Connector
————— CAN_L
CAN_GND [:l D Male Connector
- Female Terminator
(Order-no.: C.1301.01)
P Termination connector
Termination connector "GAN-Termination-DSUB"
lOGlQN-Term(I:nﬁ:t;gg-&SUB“ with feral and male contacts
rder-no.: C. A N0,
CAN Board (Order-no.: G.1303.01)
e.g T-Connector T-Connector T-Connector

C.1311.03  Terminator
with FE connector

GAN-PCle/a02, C.1311.03 C.1311.03

e e o— Jod D Sl

(LEEVEYPORTTVRRTTTARRTTRTIVECOveLY

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

ot |
CAN-DP/2

- .
CAN-CBX-Al420

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 shieldedgistwisted pair wires

6.2.3 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 forriatian instead of an external CAN termination

plug.

® 9-pin DSUB-termination connectors with integratechtination resistor and male and female
contacts (gender changer) are available from esig(mo. C.1303.01).

® DSUB termination connectors with male contacts€ort. C.1302.01) or female contacts (order
no. C.1301.01) and additional functional earth aontire available, if CAN termination _and
groundingof CAN_GND is required.
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6.3 Heavy Industrial Environment (Double Twisted Pair Cable)
6.3.1 General Rules

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

be

A cable type with a wave impedance of about@2€10% with an adequate wire cross-secion

(> 0.22 mm?) has to be used. The voltage drop oeewile has to be considered.

For heavy industrial environment uséoar-wire CAN cable.
Connect

® two twisted wires to the data signals (CAN_H, CANahd

® other two twisted wires to the reference poter{f@aN_GND) and
® cable shield to functional earth (FE) at leastra point.

The reference potential CAN_GND has to be conuletctéhe functional earth (FE) at
exactlyone point.

A CAN bus line must not branch (exception: shatfile stubs) and has to be terminated |
the characteristic impedance of the line (geners2@Q +10%) at both ends (between t
signals CAN_L and CAN_H anadlot to CAN_GND).

vith
he

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

Select a working combination of bit rate and caéhegth.

Keep away CAN cables from disturbing sourceshif tannot be avoided, double shielg
cables are recommended.

led

double twisted pair cable pin designation pin designation
(four-wire cable,
2x2x 0.22mm?)

) Signal assignment of single shielded double twisted pair cable
Wire Layout with earth and termination
AN_GND |§|

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

/" DSUBY connector DSUBQ connector
(female or male) (female or male)

Single shielded

120 2

® (N[O [N [WN|~

— 1o
|
©o|m|N|o| o[~

nc

.C. - - ne.
ne. I wire shield | ne. 9
connector case connector case

Shield . n.c. = not connected

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

Attention:

If single shielded double twisted pair cables a®ed, realize the T-connections by
means of connectors that support connection of@AbI cables at one connector
where the cable’s shield is looped through e.g. B®donnector from ERNI (ERBIC
CAN BUS MAX, order no.:154039).

\1%4
o

The usage of esd’s T-connector type C.1311.03tissommmended for single shieldg
doubletwisted pair cables because the shield potentidleoconductive DSUB
housing is not looped through this T-connector type

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

termination )
switched ON CAN_GND connected CAN T-Connector

" (DSUBSY connector, female),
o functional earlr_| (FE) with switchable termination
at exactly one point

CAN Board E Attention:
Watch for the comect position of the
2.0. termination switches at the connectors!
CAN-PCle/402,
PMC-GAN/400,
CAN-USE;
AN-USB/2, etc - | Female Connector
ERTTIIIAIILL
n:] I:l Male Connector
connected to earth (FE) Termination connector “CAN-Termination-DSUB"
via computer housing = e W e = R et A T T .] with femal and male contacts
7F | {1 ] (Order-no.: C.1303.01)
CAN termination CAN termination &b T E:E t‘
T-Gonnectar switched OFF  T_Conneotor switched OFF AN GND

Termination connector o

“GAN-Termination-DSUB" (::O_Sljreld

Order-no.: C.1303.01

CAN-DPj2

: est | -
CAN-CBX-DIO8

CAN cable CAN cable CAN cable
Order-no.: C.1323.03 Order-no.: €.1323.03 Order-no.: C.1323.03

Fig. 17: Example for proper wiring with single shielded Btutwisted pair cables

6.3.3 Termination

® A termination resistor has to be connected at kotis of the CAN bus. If an integrated CAN
termination resistor which is equipped at the CAt¢iface at the end of the bus is connected, this
one has to be used for termination instead of ¢ereal CAN termination plug.

® O-pin DSUB-termination connectors with integratedntination resistor and male and female
contacts (gender changer) are available from asg(mo. C.1303.01).

® 9-pin DSUB-connectors with integrated switchabkenieation resistor can be ordered e.g. from
ERNI (ERBIC CAN BUS MAX, female contacts, order ri®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 pote(fia) atexactly one point of the network.
® EachCAN interface with electrical connection to eartitgntialacts as an earthing point.
For this reason it is recommended not to conneaentivtan oneCAN device with electrical
connection to earth potential

® Grounding can be made e.g. at a connector (edgr oo. C.1302.01 or C.1301.01)

6.5 BusLength
Bit-Rate Typic_al values c_>f reachabld CiA recommendations_
. wire lengthwith esd (07/95) for reachable wire
[kBit/s] .
interfacel, ., [M] lengths |, [m]

1000 37 25

800 59 50
66€.6 80 .
500 130 100
333 180 -
250 270 250

166 420 -

125 570 500

100 710 650

833 850 -

66.6 1000 -
50 1400 1000

333 2000 -
20 3600 2500

12.5 5400 -
10 7300 5000

Table 122 Recommended cable lengths at typical bit ratéth @sd-CAN interfaces)

® Optical couplers are delaying the CAN signals.resdules typically reach a wire length of 37 m
at 1 Mbit/s within a proper terminated CAN netwavkhout impedance disturbances like e.g.
caused by cable stubs > 0.3 m.

Note:
Please note the recommendations of ISO 11898 regaalthe configuration of the
cable cross-section in dependance of the cabléheng
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6.6 Examplesfor CAN Cables

esd recommends the following two-wire and four-vaadle types for CAN network design. These
cable types are used by esd for ready configured €#bles, too.

6.6.1 Cablefor Light Industrial Environment Applications (Two-Wire)

Manufacturer Cable Type

e.g.
LSJE:IHlIJ_IQS—FI)DSiEZ?h—StraBe o8 UNITRONIC ®-BUS CAN UL/CSA (1x 2x 0.22)

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
QonCab GmbH e.g
Auerer Eichwald BUS-PVC-C (1x 2x 0.22 mm?) Part No.: 93 022 016 @ppr.)

74535 Mainhardt
Germany

- - - 2 y
www.concab. de BUS-Schleppflex-PUR-C (1x 2x 0.25 mm?2) Part No..026 016 (UL appr.)

6.6.2 Cablefor Heavy Industrial Environment Applications (Four-Wire)

Manufacturer Cable Type

e.g.
LSJE:IHlIJ_IQS—FI)DSiEZ?h—StraBe o8 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
QonCab GmbH e.g
AuBerer Eichwald BUS-PVC-C (2x 2x 0.22 mm?) Part No.: 93 022 026 @ppr.)

74535 Mainhardt
Germany

- - - 2 [
www.concab. de BUS-Schleppflex-PUR-C (2x 2x 0.25 mm?2) Part No.:02% 026 (UL appr.)

Note:
Configured CAN cables with standard or customizsdjth can be ordered froesd.
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7. CAN Troubleshooting Guide

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

B e e

~ CAN_GND CAN_GND
L

Figure. 18: Simplified diagram of a CAN network

7.1 Termination

The termination is used to match the impedancenafoe to the impedance of the transmission line
being used. When impedance is mismatched, themiited signal is not completely absorbed by the
load and a portion is reflected back into the tnaission line. If the source, transmission line badl
impedance are equal these reflections are avoldesitest measures the series resistance of the CAN
data pair conductors and the attached terminad¢isigtors.

To test it, please

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

The measured value should be betwee@%hd 700Q.

If the value is below 5602, please make sure that:
- there is na&hort circuit between CAN_H and CAN_L wiring
- there aranot mor e than two terminating resistors connected
- the nodes do not have faulty transceivers.

If the value is higher than 7Q, 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 ordge
point. This test will indicate if the CAN_GND is@rnded in several places.
To test it, please

1. Disconnect the CAN_GND from the r 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).
>1MQ
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 thanC). 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 transufatta if there is a short circuit between CAN_GND
and CAN_L, but generally the error rate will incseastrongly. Make sure that there is no short tircu
between CAN_GND and CAN_L.!

7.4 CAN_H/CAN_L Voltage

Each node contains a CAN transceiver that outpufferential signals. When the network
communication is idle the CAN_H and CAN_L voltage® approximately 2.5 V measured to
CAN_GND. Faulty transceivers can cause the idleageals 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_GRID
(see figure at previous page).

4. Measure the DC voltage between CAN_L and CAN_ GBD
(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,i# possible that one or more nodes have faulty
transceivers.
For a voltage lower than 2.0 V please check CANnH# @GAN_L conductors for continuity.

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

7.5 CAN Transceiver Resistance Test

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

To measure the current leakage through the CANit#@lease use a resistance measuring device and:
1. Switch off the node and disconnect it from themoek (3) (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 @) (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 indicatifur a faulty transceiver is a very high deviation
between the two measured input resistances (>> p00%

CAN node
CAN_H
0]
CAN CAN_L l o
transceiver CAN GND
— 4 —C @
disconnect
Power CAN!
[«X]
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 departnveititbe able to assist.

Please contact our support via emasugiport@esd.eu or by phonet40-511-37298-130.
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8. CANopen Firmware

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

A complete CANopen description is too extensivetifi@ purpose of this manual.
Further information can therefore be taken fromG@#dNopen 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 tiemits data to the CANopen network.
In the ‘Receive’-PDO (RPDO) the CAN-CBX-module re@s data from the CANopen network.

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

The CAN-CBX module can be initialized with the ‘Mimum 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 [Q100,’, 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) grafpobjects which can be accessed via the CAN
network. Each object in this directory is addrese&tth 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 tve 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, ... 009K | definition of data types

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

2000Q, ... 5FFF | Manufacturer Specific Profile Area]
600Q, ... 9FFF | Standardized Device Profile Area

A00Q, ... FFFE | reserved

Page 44 of 120 Manual « Doc.-No.: C.3032.21 / Rev. 1.1 CAN-CBX_Pt100



CANopen Firmware
CANopen

8.4 Communication Parameters of the PDOs

The communication parameters of the PDOs (accotdiff]) are transmitted as SDO (Service Data
Objects) on ID 600, + Node-1D’ (Request). The receiver acknowledges the parasetelD 580,

+ Node-ID’ (Response).

TheNode- 1D (module No.) is configured via coding switches Lamd High. Please refer to chapter
“Coding Switches” (page 21) for a detailed des@ipbf possible configurations.

8.4.1 Access on the Object Directory

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

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

The SDOs (Service Data Objects) are transmittedDd600,, + Node-1D’ (request).

The server acknowledges the parameters 058D, + Node-ID’ (response).

An SDO isstructured asfollows:

Index
Identifier Comg‘a”" Sub-inde¥  LSB Data field MSB
code | (ow) | (high)
Example:
coor | 23 00, 14, 01, 7F, | 04, | 00, | 00,

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

(Receive-PDO-Comm-Parg

I dentifier
The parameters are transmitted with ID ‘6@NodelD’ (request).
The receiver acknowledges the parameters with 83,'% NodelD’ (response).

Command code
The command code transmitted consists among dtimgstof 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 paramist¢o be set
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The CAN-CBX-module responds to every received t@egwith aresponse telegram. This can contain
the following command codes:

43,=67,.: Read Response with 32 bit data, this telegranagmthe parameter requested
60, =96, Write Response, i.e. a parameter has been setssially
80, = 12§,.: Error Response, i.e. the CAN-CBX-module report®@munication error

Frequently Used Command Codes
The following table summarizes frequently used candicodes. 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 codg
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 chagdteevice 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 alwaysData 1’. With 16-bit values the most signifi¢doyte (bits 8...15)
is always in ‘Data 2’, and with 32-bit values th&BI (bits 24...31) is always in ‘Data 4'.
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Error Codes of the SDO Domain Transfer

The following error codes might occur (accordingp):

CANopen

Abort code | Description

05040001 | wrong command specifier

06010002 | wrong write access

0602000Q | wrong index

06040041 | object can not be mapped to PDO

0606000(Q) | access failed due to an hardware error

06070019 | wrong number of data bytes

06070012 | service parameter too long

06070013 | service parameter too small

06090011 | wrong sub-index

0609003(Q | transmitted parameter is outside the accepted vahge
0800000¢Q) | undefined cause of error

0800002¢Q) | data cannot be transferred or stored in the apgica
08000022 g:;[/?cc;agtr;?é be transferred or stored in the agaitbdecause of the present
08000024 | access to flash failed

CAN-CBX_Pt100
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8.5 Overview of used CANopen-ldentifiers

Identifier

Function [Hex]

Description

Network management O NMT

SYNC 80Q, Sync to all, (configurable via object 1QD5

Emergency Message| 86 NodelD configurable via object 1014

TPDO1 18Q + NodelD | PDO1 from CAN-CBX_Pt100 (object 1800
TPDO2 28Q + NodelD | PDO2 from CAN-CBX_Pt100 (object 1801
TPDO3 38Q + NodelD | PDO3 from CAN-CBX_Pt100 (object 1802
TPDO4 48Q + NodelD | PDO4 from CAN-CBX_Pt100 (object 1803
Client-SDO 580+ Node-ID | SDO from CAN-CBX_Pt100

Server-SDO 600+ Node-ID | SDO to CAN-CBX_Pt100

Node Guarding 700+ NodelD | configurable via object 10QE

NodelD CANopen address [1.7F]

8.5.1 Setting the COB-1D

The COB-IDs which can be set (except the one of S)/ldre deduced initially from the setting of the
Node-ID via the coding switches (see page 21hdf@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 switchesmghieComm defaulter all defaults have to be
restored (object 101
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PDOs (Process Data Objects) are used to transociees data. The PDO mapping can be changed. The
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following tables show the default mapping at delvef the module:

PDO CAN Identifier | Lengthl Transmission directign Assigent
TPDO1 | 18Q + Node-ID| 4 byte Process value 1 (913@)
TPDO2 | 28Q + Node-ID| 4 byte|from CAN-CBX_Pt100 Process value 2 (91,39
TPDO3 | 38Q+ Node-ID| 4 byte| (Tx/Transmit PDO) Process value 3 (9],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_Pt100 ->)
CAN Identifier: 18Q + Node-ID

Byte

0

1

2

Parameter

Process Value 1

TPDO2 (CAN-CBX_Pt100 ->)
CAN Identifier: 28Q + Node-1D

Byte

0

1

2

Parameter

Process_Value 2

TPDO3 (CAN-CBX_Pt100 ->)
CAN-Identifier: 38Q + Node-ID

Byte

0

1

2

Parameter

Process_Value 3

TPDO4 (CAN-CBX_Pt100 ->)
CAN Identifier: 48Q + Node-ID

Byte

0

1

2

Parameter

Process Value 4

CAN-CBX_Pt100
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8.7 Reading the Analog Values
8.7.1 Messages of the Analog I nputs
The transmission types for the analog inputs aserd#ed in the following:

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

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

<& event controlled, asynchronaubhe transmission is initiated if the state ofes#td inputs has
changed (PDO-transmission type 254, 255).

8.7.2 Supported Transmission Types Based on DS-301

PDO-Transmission
Transmission hro- | asvnchro- supported by
Type cyclic acyclic | SY"¢ y RTR | CAN-CBX_Pti0o
nous nous
0 X X X
1...240 X X
241...253 reserved -

254 X 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 fodsription of the communication parameters:
PDO-Mappable PDO-Mapping is possible for this Sutteiof the PDO

Save to EEPROM the value of this parameter is stordtle local EEPROM, if the command
‘save’ is called (see page 65)

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. ladaigle.
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 grampeter
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8.9 Implemented CANopen-Objects

A detailed description of the objects can be tekem the standard CiA 301 [1].

8.9.1 Overview of used 1000-Objects and Default Values

ved

Sub- . Access Product-specific
Index | index Description Data type
(max.) mode values
1000, - |Device Type unsigned 3P ro (00020194
supported error bits:
0: generic
100%, - |Error Register unsigned § ro|4: communication error
5: device profile
7: manufacturer
1003, | A, |Pre-Defined-Error-Field unsigned 32 rw{default: 0
1005, - |COB-ID-Sync unsigned 32  rw |default: 8Q
1006, - |Communication Cycle Period unsigned B2  njdefault: 0
1008, - Manufacturer Device Name visible string rddefault: “CAN-CBX_Pt100”
1009, - Manufacturer Hardware Version visible string rgdefaultdepending on version
100A,| - |Manufacturer Software Versiop visible string  rqdefault depending on version
100G, | - |Guard Time unsigned 16  rw|default: 0
100D,| - |Life Time Factor unsigned § rw [default: 0
100E, - |Node Guarding Identifier unsigned 32 rwNode-ID + 70Q
) Parameters which can be sd
101Q,| 4 |Store Parameter unsigned B2 M loaded: 1005...1029
All parameters of the objectd
1011, | 4 |Restore Parameter unsigned 32 X% 6xx%, 9xxx,, with
access rights read/write (r/w
1014, - |COB-ID Emergency Object unsigned 32  rvdefault: 0 8Q + Node-ID
1015, - |Inhibit Time EMCY unsigned 16 rw |default: 0
1016, 1 [Consumer Heartbeat Time unsigned|32  rdefault: 0
1017, - |Producer Heartbeat Time unsigned L6 rydefault: 0
1018 | 4 |ldentity Object unsigned 32 ro gs;fgg;:g%%%‘;ﬁgk C.3032.02
1019 - |Synchronous Counter Overflow  unsigned|8 rydefault: 0
102Q, 2 | Verify Configuration unsigned 32  rw/|default: 0
1029, 1 Error Behaviour unsigned § ro[0q,
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Index i?jix Description Data type Ar‘ﬁggf

(max.)
1800, 5 |1. Transmit PDO-Parameter PDO CommPay)(20 rw
1801, 5 |2. Transmit PDO-Parameter PDO CommPay)(20 rw
1802, 5 |3. Transmit PDO-Parameter PDO CommPay)(20 rw
1803, 5 |4. Transmit PDO-Parameter PDO CommPay)(20 rw
1A00, 2 |1. Transmit PDO-Mapping PDO Mappping (R1 rw
1A0%, 2 |2. Transmit PDO-Mapping PDO Mappping (1 rw
1A02, 2 |3. Transmit PDO-Mapping PDO Mappping (R1 rw
1A03, 2 |4. Transmit PDO-Mapping PDO Mappping (R1 rw
Index iEné% Description Datatype Ar\r?g(is P Odl\J;;tl'usgSeCiﬁc
1F8Q, - NMT startup unsigned 32  rw |default: 2 (autostart disabled
1oy | 1 |Selfstartingnodestiming |, cioned 16 rw |default 64 (= 100 ms)

parameters

CAN-CBX_Pt100
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8.9.2 Device Type (1000,)
INDEX 1000,
Name device type
Data type unsigned 32

Access mode ro

Default value

see chapter 8.9.1 (page 53)

Example: Reading the Device Type

The CANopen master transmits the read requestidetttifier ‘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, 0, 8, 40, 00, | 10, 00, 00, 00, 00, 00,
Read Index=1006) Sub
Request Index

The CAN-CBX module no. 3 responds to the clientri®ans of read response with identifier ‘383
(58Q, + 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: Inpu
Responsg Device Profile
Nr.0193,

value of device type: 0002.01,94
The value of the device type of this CAN-CBX modigd@rinted in chapter 8.9.1 (page 53)

The data field is always structured following théer'LSB first, MSB last’ (see page 47, data field)
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Implemented CANopen Objects

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

INDEX 1001,

Name error register
Data type unsigned 8
Access type ro

Default value 0

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

Bit

Meaning

generic

current

voltage

temperature

communication errofoverrun, error state)

device profile

reserved

N[fojla|~|[WIN|IF]|O

manufacturer

For a list of the error bits supported by this CABX module see chapter 8.9.1 (page 53).

Bits which are not supported are always returne@’as
If an error is active, the according bit is setlfo

CAN-CBX_Pt100
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8.9.4 Pre-defined Error Field (1003,)

Thepre-defined error fielgprovides an error history of the errors that has@urred on the device and
have been signalled via the Emergency Object.

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

Under sub-index 1 the last error which occurrestased. If a new error occurs, the previous esor i

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

Access mode ro

Default value No

stored under sub-index 2 and the new error undenmgiex 1, etc. In this way a list of the errortory

is created.

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

This module supports a maximum of 10 error entkéisen the 11th error occurs the oldest error entry

is deleted. In order to delete the entire errdr §gb-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 trartsranEmer gency Frame to report the error.

Index |§(ljjgx Description Value rangel Defadlt Data typ aArggﬁzs
0 no_of errors_in_list 0, 1...A - unsigned 8 rw
1 error-code n ...FFFFFFFF - unsigned 32 ro
1003, 2 error-code (n-1) ...FFFFFFFF - unsigned 32 ro
: : : ro
A, error-code (n-9) ...FFFFFFFF - unsigned 32 ro

Meaning of the variables:

no of errors in_list -

contains the number of error codes currently enligt
n = number of error which occurred last

- in order to delete the error list this variable ba be set to ‘0’
- if no_of_errors_in_list#0, the error register (Object 1QQis set
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error-codex The 32-bit long error code consists of the CANoperergency error code described in
[1] and the error code defined by esd (manufactspecific error field).

Bit: 31... .. 16| 15.. )

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

manufacturer-specific error field always ‘00’, unless
emergency-error-code 230Q, (see below)

emergency-error-code The following error-codes are supported:
811Q, - CAN overrun error
- Sample rate is set too high, thus the firmwaretsable
to transmit all data to the CAN bus.
812Q, - CAN in error passive mode
813Q, - Lifeguard error / heartbeat error
814Q, - Recovered from “Bus Off”
824Q, - 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)
500Q, - Hardware error (e.g. A/D-converter defective)
503Q, - Sensor error

Emergency Message

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

Byte: 0 1 2 3 4 5 6 7

error- no_of_errors
register _in_list -
1001, 1003,00Q

emergency-error-cods

Contents: (siehe oben)

An emergency message is transmitted, if an ermrrsclf this error occurs again, no further emeaye
message is generated.

If the last error message is cancelled, again argancy message is transmitted to indicate the erro
disappearance.
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8.9.5 COB-ID of SYNC-M essage (1005,)

INDEX 1005,

Name COB-ID SYNC message
Data type unsigned 32

Access mode | rw

Default value

see chapter 8.9.1 (page 53)

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 0..,7FF
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8.9.6 Communication Cycle Period (1006,)

INDEX 1006,
Name Communication Cylcle 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...FFFFFFFF | 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 53)

For detailed description of the SDO Uploads, pleager 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 readimg 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 (100A,)

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 readhey manufacturer’s device name via the domain
upload protocol. Please refer to [1] for a dethdescription of the upload.
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8.9.10 Guard Time (100C,) und Life Time Factor (100D,)

The CAN-CBX module supports the node guardingteratively the heartbeat function (see page 73).

[i]

Note:

By the recommendation of the CiA, the heartbeattion shall be used
preferentially. Use the node-guarding only for @rip systems and not for new
developments!

Guard time and life time factors are evaluatedttogre Multiplying both values will give you the éif
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 I dentifier (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 supgdort
10...0 (LSB) bit 0...10 of the node guarding ideatif

The identifier can take values between 1..,7FF
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8.9.12 Store Parameters (1010,)

INDEX 1010,
Name store parameters
Data type unsigned 32

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

Therefore the parameter groups shown below arengisshed. 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 veréccess to object 101#hd should only be carried out

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

is only executed when the specific signature asveHzelow is transmitted.

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

Sub- o Accesg

Index index Description Value range Data type mode

0 number_of entries 4 unsigned 8 ro
save_all_parameters . j

1 (objects 1000... 9FFF) unsigned 33 rw

5 save_communication_parameter L unsianed 32 W
1010, (objects 1009... 1FFF) no default, write: gned 54

save_application_parameter 65 766173

— - =ASCIl: ‘e’ v’ ‘a’ ‘s’ i y

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

4 save_manufacturer_parameter unsianed 3 W
(objects 2000... SFFF) gned o4

Assignment of the variables
save all parameters
saves the parameters of all objects (if availabi)ch have a read/write (rw) right of
access.
save_communication_parameter
saves all communication parameters of those obj@tigects 1000 ... 1FFF, if
available), which have a read/write (rw) right otass (here e.g. 1005. 1029).
save _application_parameter
saves all application parameters of those objetigkte 6000... OFFFE, if available),
which have a read/write (rw) right of access (reege 6xxx).
save_manufacturer_parameter
saves all manufacturer parameters of those olf@gjescts 2000)... 5FFF, if available),
which have a read/write (rw) right of access (reege 2xxx).
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The storage mode is shown in the content of thjsabb
Bit 1 of object 101f) sub-index 1 is not set, i.e the CAN-CBX-modulesloot save the configuration

automatically. The storage must be initiated bytingi the character string ‘save’ (31, 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 describedhe following:

Bit: 31 21 1 0
Inhalt: reserved autp cmd
0 0 1
MSB LSB
Bit | Value | Description
auto 0 | CAN-CBX module doesot save the parameters autonomously
1 CAN-CBX modulesaves the parameters autonomously
cmd 0 | CAN-CBX module doesiot save the parameters on command
1 CAN-CBX modulesaves the 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 (1011,)

INDEX 1011,
Name restore default parameters
Data Type unsigned 32

Via this command the default parameters, valid wiearing the manufacturer, are restored.
Therefor the parameter groups described belowiat@guished.

Every individual setting stored in the EEPROM wad lost.

After areset the default parameters will be aciivee reset of the parameters however must batedti
with a write access to object 1Q1To write the index a specific signature as shbetow has to be
transmitted.

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

Sub- _ Acces$
Index index Description Value range Data typemo de
0 number_of entries 4 unsigned 8 ro
1 restore_all_default_parameters unsianed 32 1w
(objects 100Q... 9FFF) 9 T
5 restore_communication_parameter - lunsianed 32 rw
1011, (objects 1009... LFFF) no default, write: gned =y
restore_application_parameter 64 61 BF B¢
— — = ASCIl: ‘d"'a’ ‘0’ ‘I ' D
3| (objects 6000... 9FFF) ( ) |unsigned 3¢ rw
4 restore_manufacturer_parameter unsianed 32 rw
(objects 2000... 5FFF) ghed St

Assignment of thevariables
restore all parameters
restores the default parameters of all objects/@ilable), which have a read/write (rw)
right of access.
restore_communication_parameter
restores all communication default parameters asetobjects
(objects 100p... 1FFF, if available, here e.g. 1005. 1029).
restore_application_parameter
restoers all application default parameters ofaragects
(objekts 6000... 9FFF, if available, here e.g. 6x)x
restore_manufacturer_parameter
loads all manufacturer default parameters of tludgects
(objects 200p... 5FFF, if available, here e.g. 2xyx
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Bit O of object 101}, sub-index 1 is set, i.e. the CAN-CBX module restdhe default values initiated
by writing the signature ‘load’ (6461, 6F, 6G,, sequence in CAN telegram) in object 1Q5uib-index
1-4.

Onread access to the appropriate sub-index, tiNoBén device provides information about its default
parameter restoring capability with the followirayrhat:

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-module estoresthe default parameters
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8.9.14 COB_1D Emergency Message (1014,)

INDEX 1014,

Name COB-ID emergency object
Data type unsigned 32

Default value || 8Q+ Node-ID

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

The structure of this object is shown in the foliogvtable:

Bit-No. Value Meaning
31 (MSB) 01 (1) Emgi gélesésn/ol'?e\;ailg?/ EMCY is not valid
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 0..,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

Thelnhibit Timefor the EMCY message can be defined with thisyeritne time is determined as a
multiple of 100pus.
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8.9.16 Consumer Heartbeat Time (1016,)

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

RTR-Frames.

Function:

A module, the so-called heartbeat producer, cyljit@ansmits a heartbeat message on the CAN-bus
on the node-guarding identifier (see object 1)0Bne or more heartbeat consumers receive the
message. It has to be received within the heartimeatstored on the heartbeat consumer, otherwise a
heartbeat event is triggered on the heartbeat-comsonodule. A heartbeat event generates a heartbeat

INDEX 1016,

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 aeartbbat consumer. The CAN-CBX module can

represent at most one heartbeat consumer per CAN ne

Sub- _ Access
Index index Description Value range| Defaylt Data tyge mode
0 number_of entries 1 1 unsigned 8 ro
1016,
1 consumer_heartbeat_time | 0...007FFFFf 0 unsigned 32  rw
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Meaning of the variable consumer-heartbeat_time x:

consumer-heartbeat_time_x

Bit 31 .. 24| 23 ... L1615 ...
Assignment reserved Node-ID heartbeat_time
g (always ‘0") (unsigned 8) (unsigned 16)
Node-ID Node-Id of the heartbeat producer to be monitored.

heartbeat_time Within this time [ms] the heartbeat producer hasramsmit the heartbeat on the
node-guarding ID, to avoid the transmission of artieat event.
The consumer-heartbeat time of the monitoring medulist always be higher than
the producer-heartbeat time of the heartbeat-tratisgymodule.

Example:

consumer-heartbeat_time 0031 03ES3

=> Node-ID

:31h

=> heartbeat time = 3E§,

:4%
=100Q =>1s

CAN-CBX_Pt100
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8.9.17 Producer Heartbeat Time (1017,)

INDEX 1017,

Name producer heartbeat time
Data type unsigned 16

Default value || 0 ms

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

If the value of the producer heartbeat time is éigian ‘0’, it is active and stops the node-/-life
guarding (see page 63).

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

Sub- - Accesq
Index index Description Value range Defaulf Data typpe mode
1017, 0 ﬁre(;(:?bcee; fime 0...FFFE Oms | unsigned16  rw

producer-heartbeat_time Cycle time [ms] of heartbeat producer to transiné heartbeat on the
node-guarding ID (see object 10QE
The consumer-heartbeat time of the monitoring medalist 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 CiNdule.

Index Iﬁg:}( Description Value range Default Data ty( eArgggzs
0 no_of _entries 4 4 unsigned 8 ro
1 vendor_id 0...FFFFFFFF 0000 001¢ | unsigned 32 ro

1018, 2 product_code 0...FFFFFFFE see(ggggtggf.g 1unsigned 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-ID. Thishigagis 0000 001/

Here the esd-article number of the product is store
The nibbles of the long words have the followingamiag:

product_code= abcd efgh,

a.

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 fraotpart of the decimal

CAN-CBX_Pt100
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Here the software version is stored. In accordavitte[1] the two MSB represent
the revision numbers of the major changes andwioeLiSB show the revision
number of minor corrections or changes.

revision_no

major_revision_no | minor_revision_no
31 16 15 (6

MSB LSB

Here the serial number of the hardware is read fif$tdwo characters of the serial
number are letters which designate the manufagflwin The following characters
represent the actual serial number.

In the two MSB ofserial_nothe letters of the manufacturing lot are codedeyTh
each contain the ASCII-code of the letter withMf&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 numideghe module as BCD-value.

Example:

If the value ‘C1C2 01Q5is being read, this corresponds to the hardwarisis
number code ‘AB 0105'. This value has to corresptinthe 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 mappextive SYNC message or not and further the highest
value the counter can reach.

The value range of the object is described in ¢lewing table:

Value Description
0 The SYNC message shall be transmitted as a CANagesf 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 (1020,)

INDEX 1020,

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

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

Sub- _ Access
Index index Description Value range Default Data typp mode
0 no_of entries 2 2 unsigned 8 ro

1020, 1 configuration_date 0...FFFFFFFE 0 unsigned 33 rw

2 configuration_time 0...FFFFFFFE 0 unsigned 33 rw

Parameter Description:

configuration_date Date of the last configuration of the module. Thadue 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 etittg)module changes into the status which has been
defined in variableommunication_erroor output_errot

Sub- . Access
Index index Description Value range 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/lifeguard error amiis off

The module can enter the following states if anrepccurs.

Variable Module state
0 pre-operational (only if the current state is agienal)
1 no state change
2 stopped
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8.9.22 NMT Startup (1F80,)

INDEX 1F80,

Name NMT startup
Data type unsigned 32
Default value | 2

The NMT startup is implemented to be able to ST&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 parametBifd T startupare currently not supported.

The value range of the object is described in ¢lewing table:

Value Meaning

Auto startup disabled
(default)

0000 0008 Auto startup enabled

0000 0007

all other values reserved
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8.9.23 Sdf Starting Nodes Timing Parameters (1F91,)

INDEX 1F91,
Name Self starting nodes timing parameterg
Data type unsigned 16
Index I‘Eggx Description Value range| Default Data typeArggizs’
1Fa1, 0 number_of_entries. - 1 1 uns.:igned 8 ro
1 NMT master detection timequt O...FFFE 64, unsigned 16 rw

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

The sub-indices 2 and 3 of this object are not supd.
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8.9.24 Object Transmit PDO Communication Parameter 1800, - 1803,

This objects define the parameters of the tranBDIOs.

INDEX 1800, - 1803,
Name transmit PDO parameter
Data Type PDOCommPar
Index |§(ljjgx Description Value range Default Data tyy éﬁ?ggj
0 [number_of entries 5 5 unsigned § ro
1 |COB-ID used by PDO |1...C00007FF{4000018Q +Node-ID| unsigned 32 rw
1800, 2 [transmission type 0...FF, FF, unsigned 8§ rw
3 |inhibit time 0..FFFE 0 unsigned 16 rw
4 [reserved 0..FF, 0 unsigned § cons
5 |event timer 0...FFFE 0 unsigned 16 rw
0 |number of entries 5 5 unsigned § ro
1 |COB-ID used by PDO [1...CO0007FF4000028Q +Node-ID| unsigned 32 rw
1801, 2 |transmission type 0...FF FF, unsigned 8 rw
3 |inhibit time 0..FFFE 0 unsigned 16 rw
4 [reserved 0..FF, 0 unsigned § cons
5 |event timer 0...FFFE 0 unsigned 16  rw
0 [number_of entries 5 5 unsigned § ro
1 |COB-ID used by PDO |1...C00007FF{4000038Q +Node-ID| unsigned 32 rw
1802, 2 |transmission type 0...FF, FF, unsigned 8§ rw
3 |inhibit time 0..FFFE 0 unsigned 16 rw
4 [reserved 0..FF, 0 unsigned § cons
5 |event timer 0...FFFE 0 unsigned 16 rw
0 |number of entries 5 5 unsigned § ro
1 |COB-ID used by PDO [1...CO0007FF4000048Q +Node-ID| unsigned 32  rw
1803, 2 |transmission type 0...FF FF, unsigned 8 rw
3 |inhibit time 0..FFFE 0 unsigned 16 rw
4 [reserved 0..FF, 0 unsigned § cons
5 |event timer 0..FFFE 0 unsigned 16 rw

Value range refer [1], table 10, 11.
Thetransmission type8, 1...240, 254 and 255 are supported.

VAN

Attention:

Always RTR-disabled 40000xxk
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8.9.25 Transmit PDO M apping Parameter 1A00, - 1A03,

This objects define the assignment of the trandaté to the Tx-PDOs.

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

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

Index |§ggx Description Value range Default Data typeArggzzs
0 number of entries 2 1 unsigned 8 rw
1A00, 1 Process_Value_1 0...FFFFFFFE 9130 0120 [unsigned 332 rw
2 (Field_Value_1) 0...FFFFFFFF (9100 012¢) |unsigned 32 rw
0 number of entries 2 1 unsigned 8 rw
1A01, 1 Process_Value_2 0...FFFFFFFEF 9130 0220 [unsigned 332 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...FFFFFFFEF 9130 0320 [unsigned 332 rw
2 (Field_Value_3) 0...FFFFFFFF (9100 032() |unsigned 32 rw
0 number of entries 2 1 unsigned 8 rw
1A03, 1 Process Value 4 0...FFFFFFFF 9130 0420 [unsigned 34 rw
2 (Field_Value_4) 0...FFFFFFFF (9100 042() |unsigned 32 rw

Value range refer [1], table 10, 11.

Only the objects listed in the column “Default” da@ mapped.

Structure of the PDO mapping using the examplex@at 1A0Q, sub-index 0

31

16 15

8 7

Index
e.g.: 9130

Subindex
e.g.: 0]

Length
e.g.: 2Q

MSB

LSB
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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 | AI_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 @& thevice Profile Area” (61xxand 91xx) and the
“Manufacturer Specific Profile Area” (24xxis shown in the diagram on the following page.
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8.10.2 Relationship Between the Implemented Analog | nput Objects

Cument Source

Channel

CAN
Transmission

Enabled
Default Default
Mapping Commurication
Parameter Parameter
. 1Acoh 1800h
Al Operating Al ADC
Mode Sampling Rate Accu N Average N Offset Al Sensor Type 1:2‘2: 1% :
— [ et [ Ceran | [z | [ za0mn ] 1A03h 18030
Analog ddition of N Average of N Allnput fesisior Process “i‘"’:: TRANSMIT
Input —l AD-Converter 9> ‘ADValues [~ Summarised (=) Field Vaiue BOp| oce =B| scaing =] vawe [=Pp{ 00 TPDOA
AD-Values 9100h A 2130h TPo0d TPDO4
] [ Cem] | [oon]
ADC PGA A Autocalibration ‘Calibration ‘Calibration Al Status, Al Physica Uit PV Al Interrupt
Reference Temp llow  Reference Temp Ihigh Delta Input FV/
Al Decimal Digits PV
Gain Gain
Carrection llow Carrection Ihigh
Sensar
atPcs

Last Calibration

Delta Calibration

Temperature (PCB)

Local
Temperature (PCB)

CB)

)

tkllow.

Gain
Carrection PGA-3

tk Ihigh

Al Interrupt
Delta Input PV

Al Internupt
Lower Limit PV

Al Internupt
Upper Limit PV

Example here: The module is in the “operationadtiss

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

Index I‘Eggx Description Value range| Default Data typeArﬁgﬁzs
0 number_of _entries 4 4 unsigned 8 ro
1 Al_sensor_type_1 1E, ... 2732 | 271Q, |unsigned 16 rw

6110, 2 Al_sensor_type_2 1E, ... 2732 | 271Q, |unsigned 16 rw
3 Al_sensor_type 3 1E, ... 2732 | 271Q, |unsigned 16 rw
4 Al_sensor_type_4 1E, ... 2732 | 271Q, |unsigned 16 rw

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

The parameter contains the type of the connectepeaeature sensor. The end number of the
variable name is the number of the measuring channe

Valuerange:

Value of the parameters

Type of sensor resistor

30 (1E) Pt100 temperature sensor
31 Pt200 temperature sensor
32 Pt500 temperature sensor
33 Pt1000 temperature sensor
34 Pt5000 temperature sensor
10000 (2710 Resistance measurement
10030 Ni100 temperature sensor
10031 Ni200 temperature sensor
10032 Ni500 temperature sensor
10033 Ni1000 temperature sensor
10034 (2732 Ni5000 temperature sensor

Note:
When connecting temperature sensors, please regéttee type of the temperature ser
in this parameter.

By default the parametéil_sensor_type_contains the value for resistance measurer
= 10000 (271p.

sor

hent
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Device Profile Area

8.10.4 Al Autocalibration (6111,)

Sub- _ Accesg
Index index Description Value range  Default Data typge mode
0 number_of _entries 4 4 unsigned 8 ro
1 Al _autocalibration_1 unsigned 32  wo
6111, | 2 | Al_autocalibration 2 no default, write: [ unsigned 33  wo
69 6C 61 63
3 | Al_autocalibration_3 (= ASCIl: " ' ‘a’ ‘¢’) | unsigned 32 wo
4 Al _autocalibration_4 unsigned 32  wo
Function:

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

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

® after change of the parameter
» Sampling-Rate Al_ADC_sampling_ratéobject 6114 or
» Gain ADC_PGA(object 2400)
» Measuring current current_source_valuébject 241()

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

Index I‘Eggx Description Value rangg Default Data typeArﬁggzs
0 Number_of_entries 4 4 unsigned 8 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 mockmthins the “nominal-value” of the operating
mode. The “actual value” is readable via object1240

Valuerange:
Value of the Operation mode of the
parameter channel
0 channel disabled
1 normal operation
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8.10.6 Al ADC Sampling Rate (6114,)

Device Profile Area

Index Iﬁg:}( Description Value range DefauIL Data typeArﬁggzs
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 singlnels can be set each independent from the
others. The resolution isjls. The following values are supported:

Valuerange:

Allowed parameter value® | Sample time Sampling rate
1000 (O3E8) 1ms 1000 Hz
2000 2ms 500 Hz

10000 10 ms 100 Hz
16667 16.667 ms 60 Hz
20000 (4E2Q) 20 ms 50 Hz
33333 33.333 ms 30 Hz
40000 40 ms 25 Hz
66667 66.667 ms 15Hz
100000 100 ms 10 Hz
200000 200 ms 5 Hz
400000 (61A8Q) 400 ms 2.5 Hz

*2 |If a value is transmitted which is not in the li$tallowed parameters, it will be rounded to the
next allowed value.

[i]

Note:

To achieve a high resolution, it is advisable te s@ample-times, which are a multip

of 20 ms (50 Hz), because that will reduce distncea caused by the power

frequency!

le

CAN-CBX_Pt100
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8.10.7 Al Physical Unit (6131,)

Sub- - Access
Index index Description Value rangeg Default Data typge mode
0 Number_of_entries 4 4 unsigned 8 ro
1 Al_physical_unit_1 22?3000(;3(% UNitsensormype 1| UNSigned 32 ro
6131, 2 Al_physical_unit_2 §8D %%%% UNitsensormype 2| UNSigned 32 ro
3 Al_physical_unit_3 gg %%%% UNitsensormype 3| UNSIgNed 32 1o
4 Al_physical_unit_4 gg%%%% UNitsensormype 4| UNSigned 32 ro

The default values uRjil,q, .. X (x = 1 - 4) depend on the sensor-type set.: Wighdefault-setting of object 61,10
=10 000 (271F resistance measurement) it would be 2 621, 44@sistance in Ohm.

Description of thevariable Al _physical_unit_x (x = 1...4):

These variables contain the physical units andyaefor the measuring channels used. The value
of the variables is determined by the sensor tpeeified in object Al_sensor_type(object
611Q).

The structure of the variable is defined in CiA B®!. The coding of the physical units and prefixes
is done according to CiA303-2 [5].
The structure is described on the following page.
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Structure of thevariable:

Device Profile Area

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

S| Numerator and SI Denominator contain the physinds.

Valuerange:

Coding of the physical units : International sympol ane of unit Notation index
Q Ohm 28
°C degree Celsius 2D
non-dimensional none Qo0
Sensor type Physical unit

P1100 ... Pt1000

Ni100 ... Ni5000 (Variable value = 002D 00Q0

Degree Celsius

electric resistance measuremst

Ohm

r]t(VariabIe value = 0028 0000

CAN-CBX_Pt100
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8.10.8 Al Decimal Digits PV (6132,)

Index Iﬁg:}( Description Value rangg Defaull Data typsg Arggﬁzs
0 Number_of_entries 4 4 unsigned 8 ro
1 Al_decimal_digits_ PV _1 0...3 3 unsigned 8 rw

6132, 2 Al_decimal_digits_PV_2 0...3 3 unsigned 8 rw
3 Al_decimal_digits_PV_3 0...3 3 unsigned 8 rw
4 Al_decimal_digits_PV_4 0...3 3 unsigned 8 rw

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

This parameter contains the number of fractiongitgliof the process value (PV) in objeét “PV’

(913Q).

The value of the parameter gives the number ofléoemal digits.

Example:

Al_decimal_digits PV_%£ 3
Value in objeciAl_PV_1= 123456

Measured value: 123.4%8 (at default setting (electric resistance measunéisee object 611D
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8.10.9 Al Status (6150,)

Device Profile Area

Index .SUb' Description Value rangg Default Dataty )éccess
index mode
0 Number_of_entries 4 4 unsigned 8 ro
1 Al status 1 0..5 - unsigned 8 ro
6150, 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 thevariable Al _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: resﬁ{"ed not supported® res*(igved CN)\?SSE;E g\?;'ltévae 4| Not Vvalid

*4 These bits are always returned as ‘0.

Valuerange:
Description Negative overload limit Positive overldadit
PT-sensors -200.716 853.498'C
Ni-sensors -200.000C 399.138°C
electric resistance measurement i )
at default setting

A bit is active (set to ‘1’), if the lower or theper limit is exceeded. The bits 1 and 2 cannatdte
at the same time.

If no sensor is connected, only bit “Not Valid"det.
If the temperature exceeds the range, bits “NotdV#ND 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 vadid.(no sensor identified)

CAN-CBX_Pt100
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8.10.10 Analog I nput Field Value (9100,)

Device Profile Area

Index .SUb_ Description Value range| Default Dataty )éccess
index mode
0 Number_of_entries 4 4 unsigned 8 ro
80000009 ... .
1 Al_FV_1 7FFFFFFE - integer 32 ro
80000009 ... .
9100, 2 Al_FV_2 7FFFFFFE - integer 32 ro
80000009 ... .
3 Al_FV_3 7FFFFFFE - integer 32 ro
80000009 ... .
4 Al_FV_4 7FFFFFFE - integer 32 ro

Description of thevariable Al_FV_x (x = 1...4):

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

Valuerange:

Al_FV_x = 8000 000(Q)... 7FFF FFFE
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8.10.11 Al Interrupt Delta Input FV (9103,)

Device Profile Area

Index .SUb' Description Value range| Default Dataty )éo‘ ccess
index mode
0 | Number_of_entries 4 4 unsigned 8 ro
: : 80000009 ... :
1 | Al interrupt_delta_input_ FV_1 7FFFEFFE 0 integer 32 rw
: : 80000009 ... :
9103, 2 | Al interrupt_delta_input_FV_2 7FFFEFFE 0 integer 32 rw
: : 80000009 ... :
3 | AlLinterrupt_delta_input_FV_3 7FFFEFFE 0 integer 32 rw
: : 80000009 ... :
4 | Al_interrupt_delta_input_FV_4 7FFFEFFE 0 integer 32 rw

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

If a field-value is mapped on a PDO and the demmatif the field value is higher than specified in
Al_interrupt_delta_input_FVx, this PDO is transmitted.

Valuerange:

Al_interrupt_delta_input_FWx

Meaning

8000 000Q)... FFFF FFFE

for negative values of the parameter a PDO-trarsaniss
initiated with every change of the field value.

0 no comparison of the field values and thus nostrassion

0000 000} .... 7TFFF FFFE

a PDO-transmission will only be initiated, if thewlation
of the field value exceeds the value specified.here

CAN-CBX_Pt100
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8.10.12 Analog I nput Process Value (9130,)

m 'I[\'lr(:fobj ect containstheimportant data (resistance or temperature values)!

Index I‘Eggx Description Value range DefauIL Data tyf éb‘rﬁggzs
0 Number_of entries 4 4 unsigned § ro
1 Al_PV_1 8;),92222%% - 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 thevariable Al_PV_x (x = 1...4):

This variables return the corrected, measured gadtiehe four channels. The physical units of the
values are defined inAl_physical_unit_%(object 613],, see page 89).

The number of decimal places of the variable isn@efin object Al_decimal_digits_PV "Yobject
6132, see page 91).
Valuerange:

Al_PV_x= 8000 000()... 7FFF FFFE
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8.10.13 Al Interrupt Delta Input PV (9133,)

Device Profile Area

Index .SUb' Description Value range| Defadlt Dataty )éo‘ ccess
index mode
0 Number_of_entries 4 4 unsigned 8 ro
: : 80000009)... :
1 Al_interrupt_delta_input_PV_1 7EFFFFFE 0 integer 32 rw
: : 80000009)... :
9133, 2 Al_interrupt_delta_input_PV_2 7EFFFFFE 0 integer 32 rw
: : 80000009)... :
3 Al_interrupt_delta_input_PV_3 7EFFFFFE 0 integer 32 rw
: : 80000009... :
4 Al_interrupt_delta_input_PV_4 7EFFFFFE 0 integer 32 rw

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

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

The number of decimal places of the variable isn@efin object Al_decimal_digits_PV "Yobject
6132, see page 91).

Valuerange:

Al_interrupt_delta_input_PW

Meaning

8000 000Q)... FFFF FFFEF

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

0

no comparison of the process values and thus no
transmission

0000 000} .... 7TFFF FFFE

a PDO-transmission will only be initiated, if thewlation
of the process values exceeds the value speciéied h

CAN-CBX_Pt100
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8.10.14 Al Interrupt Lower Limit PV (9134,)

Index .SUb' Description Value range Defaul{ Data ty )éccess
index mode
0 | Number_of_entries 4 4 unsigned 8 ro
: - 80000009)... .
1 | Al interrupt_lower_limit PV_1 7EFFFFFE 8000000Q| integer 32  rw
: - 80000009... .
9134, 2 | AlLinterrupt_lower_limit_PV_2 7EFFFFFE 8000000Q| integer 32  rw
: - 80000009... .
3 | Al interrupt_lower_limit_ PV_3 7EFFFFFE 8000000Q| integer 32 rw
: - 80000009... .
4 | Alinterrupt_lower_limit_PV_4 7EFFFFFE 8000000Q| integer 32  rw

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

If a process variable is mapped on a PDO and thiatiten of the process variable is lower than
specified inAl_interrupt_lower_Ilimit_PVX, this PDO is transmitted.

The number of decimal places of the variable isn@efin object Al_decimal_digits_PV "Yobject

6132, see page 91).

Valuerange:

Al_interrupt_lower_limit_PVx = 8000 000()... 7FFF FFFf
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8.10.15 Al Interrupt Upper Limit PV (9135,)

Index .SUb_ Description Value rangg Defaultf Data ty)éCCeSS
index mode
0 Number_of_entries 4 4 unsigned 8 ro
. _ 800000089 ... ,
1 Al_interrupt_upper_limit_ PV_1 7FFFFFFE 7TFFFFFFE| integer 32 rw
: _ 180000009... ,
9135, 2 Al_interrupt_upper_limit_PV_2 7FFFFFFE 7TFFFFFFE| integer 32 rw
: _ 180000009... ,
3 Al_interrupt_upper_limit_ PV_3 7FFFFFFE 7TFFFFFFE| integer 32 rw
: _ 800000089 ... ,
4 Al_interrupt_upper_limit_PV_4 7FFFFFFE 7TFFFFFFE| integer 32 rw

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

If a process variable is mapped on a PDO and thiatiten 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 isn@efin object Al_decimal_digits_PV "Yobject
6132, see page 91).
Valuerange:

Al_interrupt_upper_limit_PVx = 8000 0000... 7FFF FFFF
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8.11 Manufacturer Specific Profile Area

8.11.1 Overview of Manufacturer Specifc Objects 2400, ... 2510,
I ndex Name Data Type
240Q, | ADC_PGA unsigned 8
2401, | Channel_enabled unsigned 8
2402, | Accu_N unsigned 8
2403 | Average_N unsigned 8
241Q, | Measuring_current unsigned 8
242Q, | Local_temperature (PCB) integer 16
2421, | Last_calibration_temperature (PCB) integer 16
2422, | Delta_calibration_temperature (PCB) integer 16
250Q, | Ref_temp_llow integer 16
2501, | Ref_temp_lhigh integer 16
2502, | Gain_correction_llow integer 16
2503 | Gain_correction_lhigh integer 16
2504, | Gain_correction_PGA=2 integer 16
2505, | Gain_correction_PGA=3 integer 16
2506, | Gain_correction_PGA=4 integer 16
251Q, | Offset integer 16
251Q, |tk _llow integer 16
2511, | tk_lhigh integer 16

See also diagram “Relationship Between the Impleete@bjects for the Analog Inputs” on page 84.
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Manufacturer Specific Profile Area

8.11.2 ADC_PGA (2400,)

Sub- . L Access
Index index Description Value rangge Defaul Data typge mode
0 Number_of_entries 4 unsigned 8 ro

ADC PGA 1 unsigned 8 rw

2400, ADC_PGA_2

1

2 unsigned 8 rw
3 |ADC PGA 3

4

unsigned 8 rw

Lo I el I ol I
) I N I NG NS
Wlw|lwl|lw]|ds

ADC PGA 4 unsigned 8 rw

Description of the parameter ADC_PGA x (x = 1...4):
This parameter sets the gain (PGA) of the A/D-caieve (ADS1255).

Valuerange:
The gain \/ is:

— »ADC_PGA_x
V, = 2ADC_PGA

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

Attention:
For the connection of measuring resistors the Watig voltage limits have to be
considered: Voltage limitation by input circuit; L},,= 1.25 V

Depending onADC_PGA_xthe maximum permissible resistor values are:

max. permissible
Gain Input voltage electrical resistance
(ADC_PGA_X Ues [V] at a measuring current of
ca. 400uA | ca. 40uA |
1 +25 3 K2 34 KQ
2 +1.25 3 K 34 K
3 +0.6125 1.5Q 17 K2
4 + 0.306 773) 8.5 K

Note:
The recommended gainADC PGA_ x=3.
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8.11.3 Channel Enabled (2401,)

Index I‘Eggx Description Value range Default Data tyy éb‘rﬁggzs
0 Number_of_entries 4 4 unsigned § ro
1 channel_enabled 1 false, true - boolean ro

2401, 2 channel_enabled 2 false, true - boolean ro
3 channel_enabled 3 false, true - boolean ro
4 channel_enabled 4 false, true - boolean ro

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

If a sensor has been detected for the measurimmehahis variable returns the “actual value”d# th
object "Al_Operating_mode "Xobject 6112). It indicates if the corresponding channel isvact

With object 6150“Al_status_Xit can be determined if a sensor has been detecte

Valuerange:
channel enablesd x Binary value Meaning
false 0 A/D-converter channel is off
(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 (2402,)

Index Iﬁg:}( Description Value range Defaglt Data typeArggzzs
0 Number_of_entries 4 4 unsigned 8 ro
1 accu_count_1 0..8 0 unsigned B rw

2402, 2 accu_count_2 0..8 0 unsigned B rw
3 accu_count_3 0..8 0 unsigned B rw
4 accu_count_4 0..8 0 unsigned B rw

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

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

n ... Number of accumulations n = placeu count ¥

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

The data rate of the analog value is calculated as:

Toaa = 2" x T_sampling. ADC(object 6114

Description of the Filter:

SR ... sample rate (e.g.:100 Hz) (100 Hz) (25 Hz)
n.. number of additions (e.g.:4) SR—» y — SR/n
SR/n... sample rate/ number of summations \/A | s > /n > VALour

(e.g.:25 Hz)

?
_ 1y n @
Val, . (t) = nZVaI,N(t— n+ x
x=1
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@

8.11.5 Average N (2403,)

Index |§ggx Description Value rangg Defaylt Data tyg eArﬁggzs
0 Number_of_entries 4 4 unsigned 8 ro
1 average_count_1 0.4 0 unsigned 8 rw

2403, 2 average_count_2 0.4 0 unsigned 8 rw
3 average_count_3 0.4 0 unsigned 8 rw
4 average_count_4 0.4 0 unsigned 8 rw

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

This parameter defines how many analog valuessae o calculate the floating average.

After every conversion a new average is availdi@eause the A/D-values are buffered in a ring
buffer.

The number of averaged values is:

m ... Number of averaged values m = 2 (average_count

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

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

Note:
m The input for “Average” (object 24QBis “Val;" configured by object 24Q2

Description of the Filter:

SR _x ... sample rate SR_X ’

Floating > SR_X
oating —
VALour— AVerage __y Ayerage
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8.11.6 Current Sour ce Value (2410,)

Index |§ggx Description Value range Defadlt Data ty;l)éo‘rggﬁzs
0 Number_of_entries 4 4 unsigned ils ro
1 current_source_value 1 0,1 0 unsigned 8 rw

2410, 2 current_source_value_2 0,1 0 unsigned 8 rw
3 current_source_value 3 0,1 0 unsigned 8 rw
4 current_source_value 4 0,1 0 unsigned 8 rw

Description of the parameter current_source value x (x = 1...4):
With this parameter the measuring current can leetsel individually for each channel.

For measuring resistors up to approximately &0@sistance the measuring current can bep400
For higher values the self-heating of the sendwoslg be noted and if necessary the lower
measuring current has to be selected.

If the lower measuring current is selected, thapaterADC_PGA_xobject 2400) has to be set to
“4” (for information about the selection of measwyicurrent and measuring resistance please refer
to page 100).

Valuerange:

current_source_value_x0 : measuring current = ca. 408
current_source_value_xX1 : measuring current = ca. g
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8.11.7 Local Temperature at PCB (2420,)

Sub- - Accesq
Index index Description Value range Defadlt Data ty;l)emo de
0 Number_of_entries 4 4 unsigned ils ro
2420,
1 local_temperature 8000Q....7FFF, - integer 16 ro

Description of the variable local _temperature:
This variable contains the value of the temperabaréhe circuit board in steps of 1/258.

The value is coded as described in the following:

Int16 Value
256,

Temperaturg =

Example:

local_temperaturee264Q, => Temperature = 38.2&
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8.11.8 Local Temperature at the Last Calibration (2421,)

Sub- . Accesq
Index index Description Value range Default Data ty;l)emo de
0 Number_of_entries 4 4 unsigned ils ro

last_calibration_temp_1 | 800Q,..7FFF | temp . .o 1| integer 16 ro

2421, last_calibration_temp_2 | 800Q,..7FFF | temp .y .o 2 | integer 16 ro

1
2
3 last_calibration_temp_3 | 800Q,..7FFF | temp . .o 3 | integer 16 ro
4 last_calibration_temp_4 | 800Q,..7FFF | temp .y .o 4 | integer 16 ro

The default value temp, ., X (X = 1 - 4) contains the temperature value wigameasured at the last calibration.
Description of thevariable last_calibration_temp_x:

This variable contains the value of the temperabaréhe circuit board in steps of 1/258,
determined at the last calibration of the corresjoaychannel.

The value is coded as described in the following:

Int16 Value
256,

Temperaturg €=

Example:

last_calibration_temp_%* 264Q => Temperature = 38.2&
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8.11.9 Calibration Delta Temperature (2422,)

Index |§ggx Description Value range Defadlt Data typ aArggﬁzs
0 Number_of_entries 4 4 unsigned 8 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 variable delta_calibration_temp_x:

The ADS1255 performs a self-calibration, if the parature of the PCB (24gQQdeviates more than
the value specified idelta_calibration_temp_ftom the last_calib_temp_x

Value

delta_calibration_temp x Function

0 no automatic self-calibration at deviation of tamperature

automatic self-calibration at exceeding the allowediation of the

0001,...FFFR, temperature

The value is coded as:

Int16 Value
256,

Temperaturg €=

Example:

delta_calibration_temp_% 0A80, => Temperature deviation = 10.50
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8.11.10 Calibration Data

The analog inputs of the CAN-CBX_Pt100 module haeen calibrated by the manufacturer before
delivery. The following calibrations have been made

the higher measuring current (ca. g@Q
the lower measuring current (ca. 48)
ADC gain PGA=2

ADC gain PGA=3

ADC gain PGA=4

The parameters determined during calibration anéadeed in the following objects and can be
changed. Normally, an adjustment of the objecttbyuser is not necessary.

An adjustment by the user is only advisable indbgct “offset’(251(), to compensate the line
resistances.

With commandRestore Default Paramete($011) the initial setting of the calibration data
adjusted by esd are reactivated.

8.11.10.1 Calibration and ProcessyField-Value Calculation

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

The calculations shown in the following are autdosly done by the local firmware. For the user
the corrected measuring values are accessibleshyrtitess variables PV.

Field-Value Calculation

adc_raw_value

Al_FV = 5 ADC_PGA
with
adc_raw val ue: A/D-converter value after addition and averaging

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

1) Correction FV

corr
FV.., = Al_FV| 1+ 222
with
FVeor:: internal corrected field value in ADC-units
Al _FV [Object 9104): analog input field value
corr: internal correction factor
k_1h
corr = gc_lh+ gc_ PGAyr( local temp ref temp )l&ﬁz_ﬁ
with
gc_| h [objects 250¢ 2503]: Gain-correction factorgain correction low/lhigh) for

the low and the high measuring current
gc_PGAy [objects 2504 2505, 2506]: Gain correction for the gains:

(y=2,3,4) PGA=2 [2504, PGA=3 [2505] and PGA=4 [2508
(no correction at PGA=1)
| ocal _tenp [object 242(): Temperature of the units of this channel onRIGB

measured during calibration
ref _tenp_I| h [objects 250() 2501]: Reference temperature for the high and the low
measuring current determined during calibration
t k_| h [objects 2517, 2512]: Temperature coefficient for the high and the low
measuring current determined during calibration
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2) Calculation PVy (resistance value)

PV, = (k_Ihx FV,, )+ offset

corr

with

PV : Internal resistance value (only accessible foruer in the mode
resistance (see Object 6100

k_Ih: Internal conversion factor for the high and the lowasuring

current (not accessible for the user);
k_llow/lhigh= f (current_source_valupObjekt 241Q] )

of fset [Object 251Q: Offset value for the compensation of the systérmaeasuring
error caused by the line resistance

3) Temperature Calculation

PV, = Tal{ P\,)
with
PV; [Object 913Q: Process value (mapped to PDOS)
Tab: Application of the sensor-type conversion table

Tab=f (Al_sensor_typgobject 611¢] )
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8.11.10.2 Reference Temperature at Calibration (2500,, 2501,)

Index Iﬁggx Description Value range Default Data ty;l)éo‘rggﬁzs
0 Number_of_entries 4 4 unsigned ili ro
1 ref_temp_llow_1 800Q....7FFF, *8) integer 16 rw
2500, 2 ref_temp_llow_2 800Q....7FFF, *) integer 16 rw
3 ref_temp_llow_3 800Q....7FFF, *9 integer 16 rw
4 ref _temp_llow_4 800Q....7FFF, *8) integer 16 rw
0 Number_of_entries 4 4 unsigned 3 ro
1 ref _temp_lhigh_1 800Q....7FFF, *9 integer 16 rw
2501, 2 ref_temp_lhigh_2 8000Q....7FFF, *) integer 16 rw
3 ref _temp_lhigh_3 800Q....7FFF, *9 integer 16 rw
4 ref _temp_lhigh_4 800Q....7FFF, *9 integer 16 rw
*6) The default values have been determined indivigidal every module at the calibration. Thus theaskies are

not described in this general documentation.
Description of the parameter ref_temp_Ilow x and ref_temp_lhigh_x (x = 1...4):

These objects contain the reference temperatueés;ndined at calibration. The temperature values
are saved in steps of 1/256.

The value is coded as described below:

Int16 Value
256,

Temperaturg €=

Example:

ref_temp_llow=264Q, => Temperatur = 38,2%
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8.11.10.3 Gain Correction at | o,, and I,y (2502, 2503,)

Index I‘Eggx Description Value range| Defadlt Data ty;l)éo‘rggﬁzs
0 Number_of_entries 4 4 unsigned ili ro
1 gain_correction_Illow_1 8000Q....7FFF, *8) integer 16 rw

2502, 2 gain_correction_llow_2 800Q....7FFF, *) integer 16 rw
3 gain_correction_Illow_3 8000Q....7FFF, *9 integer 16 rw
4 gain_correction_llow_4 8000Q....7FFF, *8) integer 16 rw
0 Number_of_entries 4 4 unsigned 3 ro
1 gain_correction_lhigh_1 8000Q....7FFF, *9 integer 16 rw

2503, 2 gain_correction_lhigh_2 800Q....7FFF, *) integer 16 rw
3 gain_correction_lhigh_3 8000Q....7FFF, *9 integer 16 rw
4 gain_correction_lhigh_4 800Q....7FFF, *9 integer 16 rw

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

Description of the parameter gain_correction_llow_x and gain_correction_lhigh_x (x = 1...4):
These objects contain the gain-correction factbet, are determined during calibration of the

individual channels for,|, and };,, at PGA=1.

Valuerange: 8000, ... 7FFE
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8.11.10.4 Gain Correction PGA=2/3/4 (2503, - 2506,)

Index Iﬁggx Description Value range| Defaylt Data tyg eArﬁggzs
0 Number_of entries 4 4 unsigned 8 ro
1 gain_correction PGA=2_1 8000Q....7FFF, *6) integer 16 rw
2504, 2 gain_correction PGA=2_ 2 800Q,...7FFF, *6) integer 16 rw
3 gain_correction PGA=2 3 8000Q....7FFF, *6) integer 16 rw
4 gain_correction PGA=2 4 8000Q....7FFF, *6) integer 16 rw
0 Number of entries 4 4 unsigned 8 ro
1 gain_correction PGA=3 1 8000Q....7FFF, *6) integer 16 rw
2505, 2 gain_correction PGA=3 2 800Q....7FFF, *9) integer 16 rw
3 gain_correction PGA=3 3 8000Q....7FFF, *6) integer 16 rw
4 gain_correction PGA=3 4 8000Q....7FFF, *6) integer 16 rw
0 Number_of entrigs 4 4 unsigned 8 ro
1 gain_correction PGA=4 1 8000Q....7FFF, *6) integer 16 rw
2506, | 2 gain_correction_ PGA=4 2 800Q....7FFFk *0) integer 16 rw
3 gain_correction PGA=4 3 8000Q....7FFF, *6) integer 16 rw
4 gain correction PGA=4 4 800Q....7FFF *6) integer 16 rw

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

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

These objects contain the gain-correction factorsie PGA-values 2, 3 and 4, as determined
during calibration.

Valuerange: 8000, ... 7FFFE
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8.11.10.5 Offset (2510,)

Index Iﬁggx Description Value range Default Data ty;l)éo‘rggﬁzs
0 Number_of_entries 4 4 unsigned ili ro
1 offset_1 800Q....7FFF, 0 integer 16 rw

2510, 2 offset_2 800Q....7FFF, 0 integer 16 rw
3 offset_3 800Q....7FFF, 0 integer 16 rw
4 offset_4 800Q....7FFF, 0 integer 16 rw

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

By means of this objects the line resisance carobgensated.
It contains the offset in steps of 0.1 mOhm.

If the compensation of a resistance is necesdayegative value of the resistance (see PV(R),
object 9130 has to be entered.

Example:

Rine x= 123.4n6) =>1234  =>offset_x=-1234
=> offset_x= FBZ2E,
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8.11.10.6 Temperature Coefficient at |, o, and I g4 (2511;, 2512,)

Index I‘Eggx Description Value range Default Data ty;l)éo‘rggﬁzs
0 Number_of_entries 4 4 unsigned ili ro
1 tk_llow_1 800Q....7FFF, 0 integer 16 rw

2511, 2 tk_llow_2 800Q....7FFF, 0 integer 16 rw
3 tk_llow_3 800Q....7FFF, 0 integer 16 rw
4 tk_llow_4 800Q....7FFF, 0 integer 16 rw
0 Number_of_entries 4 4 unsigned 3 ro
1 tk_Ihigh_1 800Q....7FFF, 0 integer 16 rw

2512, 2 tk_lhigh_2 800Q....7FFF, 0 integer 16 rw
3 tk_Ihigh_3 800Q....7FFF, 0 integer 16 rw
4 tk_Ihigh_4 800Q....7FFF, 0 integer 16 rw

Description of the parameterstk_Ilow x and tk_lhigh_x (x = 1...4):
The temperature coefficients can be set by thesermers. The default value of the temperature

coefficient is ‘0’. The temperature compensation ba set by the user. The formulas containing the
temperature compensation are printed on page 109.

Valuerange: 8000, ... 7FFE
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8.12 Firmwar e Management via DS 302-Objects (1F50,....1F52,)

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

Attention:

Thefirmware update must be carried out only by qualified personnel!

Faulty program update can result in deleting ofrtteanmory and loss of the firmware
The module then can not be operated further!

Note:
m esd offers the program CANfirmdown for a firmwaredate.

Please, contact our support for this.

In normal CiA 301 mode the objects 1E%Mid 1F52 can not be accessed.
The object 1F51is also available in normal CiA 301-mode.
For further information about the objects and ihaware-update please refer to [2].

Index iggx Description Data type Arggﬁzs

1F5Q, 0 Boot-Loader: Firmware download domain rw
1F5%, 1 Boot-Loader: FLASH command unsigned 8 rw
1F52, 0,1,2 | Boot-Loader: Firmware date unsigned 32 ro
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8.12.1 Download Control via Object 1F51,,

INDEX 1F51,

Name Program Control
Data type unsigned 8
Access type rw

Value range 0..RE

Default value 0

[i]

Note:
The value range of this objects in the implementihthe CAN-CBX_Pt100 differs

from the value range specified in DS 302 [2].
For further information about object 1k&nd the firmware-update please refer tofthe

manual ‘Firmware Management via DS 302-Objects’

8.12.2 Verify Application Software (1F52,)

Index iggx Description Value range Defaylt Data typéb‘rggﬁzs
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 Date of the generation of the firmware used, spEtih number

of days since 1. January 1984

Application_Software_Time Time of the generation of the firmware used, spediin

milliseconds since midnight.
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[1] CiA 301 Standard
CANopen Application Layer and Communication Profile V4.2.0 (12.2011)
CAN in Automation (CiA) e.V., Nurnberg, Germany

[2] CiA 302 Draft Standard Proposal V4.1 (02.2009)
Additional Application Layer Functions, Part 3: Gigiration and program download

[3] CiA 303 Draft Recommendation V1.3 (12.2009)
CANopen Additional Specification, Part 3: Indicagmecification

[4] CiA 404 Draft Standard Proposal V1.3.0 (03.2009)
Device Profile for Measuring Devices and Closed{.@wnntrollers

[5] CiA 303 Draft Recommendation V1.3.0 (03.2009)
CANopen Additional Specification, Part 2: Represéioh of Sl units and prefix

[6] Phoenix Contact GmbH & Co. KG, Blomberg.
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http://www.phoenixcontact.com/assets/interactivéloedl us/modules/0000160/index.html
Printed-circuit board connector - FKCT-2,5/4-ST KMG1921900, downloaded 2012-11-21
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10. Glossary

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

PGA ..... Programmable Gain Amplifier (adjustable &fgp in the A/D-converters)
PV ...... Process Value (corrected user data ofdimpérature sensor)

RTD ..... Resistance Temperature Detector

RW ..... Read/Write (read and write access)
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11. EU-Declaration of Confor mity

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-PT100 C.3032.02
die Anforderungen der Normen EN 61000-6-2:2005,
fulfills the requirements of the standards EN 61000-6-4:2007+A1:2011
gemaf folgendem Priifbericht erfllit. H-K00-0433-11

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 Gultigkeit, 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, 2014-11-17

Rechtsgiiltige Unterschrift / authorized signature

1\ Taxte\ DokuiMAN UALSICANVCBX\PT 100 Konformitatserklarungen|CAN-C BX-Pt1 00_EG-Kenformitaetserklasrung_2014-11-17 oot
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12. Order Information

Type Features Order No.

CAN-CBX_Pt100,
CAN-CBX_PT100 4 temperature sensor inputs, C.3032.02
including 1x CAN-CBX-TBUS (C.3000.01)

Accessories

CAN-CBX-TBUS

Mounting-rail bus connector of the CBX-
InRailBus for CAN-CBX-modules,

(one bus connector is included in delivery of the €.3000.01
CAN-CBX-module)

CAN-CBX-TBUS

Connector Terminal plug of the CBX-InRailBus for the
connection of the +24 V power supply voltage gn
the CAN interface dC'BOOO'OZ
Female type

CAN-CBX-TBUS

Connection adapter Terminal plug of the CBX-InRailBus for the
connection of the +24 V power supply voltage andC 3000.03

the CAN interface
Male type

Table 13: Order information
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PDF Manuals

Manuals are available in English and usually inraar as well. For availability of English manuals
see the following table.

Please download the manuals as PDF documents fnoesd websiteww.esd.edor free.

Manuals Order No.
CAN-CBX_Pt100-MD Manual in German C.3032.2p
CAN-CBX_Pt100-ME Manual in English C.3032.21

Table 14: Available manuals

Printed Manuals

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