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Module Overview

The CANopenkMO is a CANopen chip solution providing instant access from process
databoth analog and digital to CANopen networks. The combinationlighweight

ARM Cortexnicrocontroller with a dedicated CANopen implementation results in a high
efficiency implementation with shortest processing times. A total of seven I/O ports with
ead four bits areavailable for digital I/O. Three out of these seven ports can be config-
ured as analog I/O to maximum of four analog input channels with 10bit resolution,

four analog input channels with2bit resolution and four analog output channels hwit

12bit resolution.

One port can alternatively be configured to support the Remote Access protocol using a
UART (TTL level). In this mode, additional, custom Object Dictionary entries can be han-
dled by a host system.

Configuration of the CANopenMO is atieved by a dedicated, provided setup utility
Advanced configuration is supported using the CANopen Architect line of EDS editors. A
PEAK System PCAN USB interface is required to load the configuration.

The seven ports can mnfigured as follows:

I Ports 0 to 3: 4bit digital in or 4bit digital out

Port 0 can be configured as Remote Ac¢esSRT/TTLYort.
9 Port 4: 4bit digital in or 4bit digital out or 4 analog input channels of 10bit
Port 5: 4bit digital in or 4bit digital owr 4 analog output channels of 12bit
Port 6: 4bit digital in or 4bit digital out or 4 analog input channels of 12bit

= =

The CANopenkMO features short processing times. Agithl input signal gets converted

to the corresponding Transmit PDO message within 15 microseconds when the bus is
availableand a chang®ef-state detection without timers is used. A Receive PDO message
received igprocessed immediately and the correspamgl digital outputs get switched

within 20 microseconds.
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2. Hardwence

The CANopenkMO module allows integration of the CANopes¥® chip functions in

dza SNR A& K| NJaking Ndse abolitEl6CcR giateration, EEPROM hardware and the
A0FddzA YR SNNEBNJI AYRAOF(GA2Yy [95ad ¢KS Y2
ware with a two row 1,27 mm grid connector. As components can be placed under the
module on the main PCB, thequired PCB space is less than 3 sq cm or 0.5 sq inch using
SMD mounted connectors.

The CANopenkMO Module contains

1 the CANopenlAM0 CANopen protocol chip

1 the 12 MHz oscillator,

I the serial EEPROM to store the configuration data
1 two LEDs for ERR aRtNdisplay

The optimized CANopen protocol implementation is CiA301 and CiA401 compliant and
located in the flash memory of the chiphe configuration can be modified and loaded
through CANopen with the provided CANopenlA setup ytilit

The CANopenkMO module is also contained in the CANopeM8 starter kit, which
allows easy and quick start with CANopen and CANopEIdIA

Symbol Parameter Min  Typ Max  Unit
Voo Supply voltage for internal regulator 1,8 36 V
Vce Supply voltage for CAN transceiver 4,5 5,5 \%
Vbp_can = Supply voltage for CAN I/O level 2,8 5,5 \
Iob Supply current for internal regulator 174 203 | mA
Icc Supply current for CAN transceiver 51 70 mA
Ioo_can | Supply current for CAMO level 0,084 0,5 mA

M @ 3,3V, no I/O connected
@ @ 5V, CAN connected

TABLE1 7 ELECTRICAL CHARACTERISTICS
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For details of the electrical characteristics of all chip pins see the CANepthtiata
sheet and the dataheet of the NXP LPC11C24 micro controller.

2.2 PhysicalParameters
Parameter Value Unit
Size (wxIxh) 19,5x31,5x13 mm
Weight 4 g

TABLEZ2 Z PHYSICAL PARAMETERS

2.3 Pin configuration

P20 | @ OPin1 Pin48 O VSs
P5 0 o O Vss
RESET o) 0 P13
ISP o 0 PO_3
Vss o O PO_2
ms o g |m
P6_0/CS_ADC o @) o P12
P2_1 o 2 O P3_2
P22 o o Vss
P5_1/SCK_DAC o ! o) PO_O
SFP o - O P4_3/ADC_CH3
VDD_CAN O 2 o P5_3/MOSI_DAC
CAN_L o " O P11
CAN_H o O P10
vee o i: o P4_2/ADC_CH2
GND O O @) P4_1/ADC_CH1
sTB O O 0 P4_0/ADC_CHO
CONF_CLK/LED_GN o O CONF_DAT
CONF_LD/LED_RD o O P3_3
P2 3 O O P2 4
P5_2/MISO_DAC o 0 P6_3/SCK_ADC
VDD O o P6_2/MOSI_ADC
VDD O Pin 24 Pin 250 P6_1/MISO_ADC

TOP VIEW
FIG.1 z CANOPENA MODULEPINOUT
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P0O_O
PO_1
PO_2RA RX
PO_3RA_TX
P10
P11

P4_0/ADC_CHO
P4_1/ADC_CH1
P4_2/ADC_CH2
P4_3/ADC_CH3
P5_0/CS_DAC
P5_1/SCK_DAC
P5_2/MISO_DAC
P5_3/MOSI|_DAC
P6_0/CS_ADC
P6_1/MISO_ADC
P6_2/MOSI|_ADC
P6_3/SCK_ADC

CONF_CLK/LED_G
CONF_LD/LED_RC

CONF_DAT
scL

SDA

ISP

SFP
CAN_L
CAN_H
STB
VDD_CAN
vce

GND
RESET
VDD

VDD
XTALIN
XTALOUT
vSsS

VSS

PIO1_4
PIO1_5
PIO1 6
PIO1_7
PIO3_0
PIO3_1
PIO3_2
PIO3_3
PIO2_6
PIO2_7
PIO2_8
PIO2_10
PIO1_8
PIO1_10
PIO1_11
PIO0_10/SWCLI
PIO1_ 0
PIO1_1
PIO1_2
PIO1_3/SWDIO
PIO2_0/SSEL1
PI02_1/SCK1
PIO2_2/MISO1
PIO2_3/MOSI1
PIO0_2/SSELO
PIO0_8/MISO0
PIO0_9/MOSIO
PIO2_11/SCKO
PIO0_6
PIO0_7
PIO0_11

scL

SDA

PIO0_1
PIO0_3
CAN_L
CAN_H

STB
VDD_CAN
vCcC

GND
RESET/PIO0_0
VDD

VDD

XTALIN
XTALOUT
VSS

VSS

40
45
46
47
36
37
43
48

1
11
iz
25

9
30
42
29
33
34
35
39

2
13
26
38
10
27
28
31
23
24
32
15
16

4
14
18
19
22
17
20
21

3

8
44

6

7

5
41

When used: remote access rx, TTL level
When used: remote access tx, TTL level

External pulup resistor to VDD required
Special function pin

Silent mode control input for CAN transceive
Supply voltage for 1/O level of CAN transcei
Supply voltage for CAN transceiver

Ground for CANransceiver

Supply voltage to the internal regulat@md
internal ADC reference voltage

Ground

TABLE3 - CANDPENA-MO VS LPC11C24°IN COMPARISON



2.4 Mechanical data

Hardware | °0

3,72 mm
_>

1,27 mm,
_’.

1,6 mm
L

|9.5l5 mml

3.2 mrn.

12,00 mm

= FOIA—I:!? -Mod
(c)ESS GmbH 2012

29,21 mm

31,45 mm

E
E
~
o

19,49 mm
>

<

MechanicalData

FIG. 2 Z MECHANICAL DRAWING

For the mechanical characteristics of the pin headers refer to the data sheetZR-
G-S fromSamtec. Preferred montage on the socket connecR®$124-02-L-S.
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Shift Register and status LEDs

An external 1€bit shift register can be used to override CAN bit rate and node ID config-
uration stored in the CANopenlA configuration from the EEPROM. The value of the shift
register is rad on each chip statip, after that signals CONF_CLK/LED_GN and
CONF_LD/LED_RD are used as status LEDs. If no shift register is detected or if the node i
value is read to O (illegal value) the CAN bit rate and node ID configuration is taken from
the CANg@enlA configuration stored in EEPROM. A combination of node ID of Ox7F and

bit rate setting of 1Mbps (all shift register bits high) is reserved and invokes a recovery
mode.

bit 15 .. 10 9.3 2.0
value 0 Node id Baud

TABLE4 - SHIFT REGISTER BIT DESCRIPTION

‘ Baud Value Bit Rate Used

0 (all three switches ON) 10 kbps
20 kbps
50 kbps
125 kbps
250 kbps
500 kbps
800 kbps

N o o~ W N P

(all three switches OFF) 1 Mbps

TABLES 7 BAUDRATE SELECTION
Shift register gnals:

1 CONF_CLK/LED_GN is used as clock output with max. frequency in range
800¢ 900 kHz and is LOYU-HIGH edgériggered
CONF_LD/LED_RD as asynchronous parallel load output (active LOW)

1
1 CONF_DAT Serial data input



Hadware

Recommended connection of twel8t shift registers 74HC165C isHig..

Vdd
D1

'\IK Rl

D2 HoMGC100 (green) UF
"R, "
i R2

. 120K
. HSMS-C190 (red)
CONF_LD/LED_RD 57

CONF_CLK/LED_GN
. k7) ]
CONF_DAT T Bl
B2 11 B0
012
T
214
COIA-MO — 15

]

B

I
B0
N6
N3
N
3
N3
N1
NO

53 o

4x100k 4x100k 4x100k

GND
Baugdrate / Node Id

FIG. 3 - RECOMMENDED CONNECTION OF SHIFT REGISTER AND STAIDS

If no shiftregister is connected, then the pins CONF_CLK/LED_GN, CONF_LD/LED_RD ar
CONF_DAT should be left floating.

Optional external analetp-digital converters can be connected to CANopekl@ using
the SPI interface on port 6. CANopeMA takes mater role within SPI communication.
Supported ADCs are:

1 Analog devices AD7923
I Texas instruments ADS7841
1 Microchip MCP3204

Used signals (from side of CEN®):
1 P6_0/CS_ADC - SPI chip select
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1 P6_1/MISO_ADGCSPI data input
1 P6_2/MOSI_ADCSPI data output
1 P6_3SCK_ADC- SPI serial clock

tfSraS NBFTSNI G2 aSt SOGSR O2y@SNISNRa Yiy
interfacing.

Which specific ADC part is used is stored in the CANogd@léonfiguration in the

EEPROM. The CANopenlA setup software allolestsry one of the three devices.

Optional external digitalo-analog converters can be connected to CANopeévilAusing
the SPI interface on port 5. CANopeMA takes master role within SPI communication.
Supported DACs:

1 Analog devices AD56R4
 Texas instruments DAC124S085
T Maxim MAX5500

Used signals (from side of CEVR):

i1 P5_0/CS_DAC - SPI chip select
1 P5_1/SCK_DAC -SPI serial clock
1 P5_2/MISO_DAC - SPI data input, not used (and can be left floating) for
parts AD5624B and DAC124S085
i P5_3/MOSI_DAC - SPI data output,
tfSrasS NBFTSNI G2 (GKS aStSOGSR O2y@dSNISNDRA
cal interfacing.
Which specific ADC part is used is stored in the CANogdfléonfiguration in the
EEPROM. The CANopenlA setup software allows selecting one of the three devices.
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The CANopenkMO implementation is based on the CANopen Standards CiA301 V4.2

G/ !'b2LISYy ! LILX AOFGA2Y f I &S the USE Rastsdan Yuictinyi 4fO |
/I A'onp zH®HdmMn a[ &SN AaSGaGAYy3 aASNWBA& OSa o
LINEFAES F2NJ 3SYSNAO Lkh Y2RdzZ Sag¢d C2NJ RS
2NAIAYIE R20dzYSyida 2N /1 b2LISy 06221 fA]
2LISYy ¢ o

The CANopen functionality provided includes:

w Node ID assignment by LSS (or-poefigured, or hardware configured)

w Heartbeat production instead of the obsolete node guarding

w Emergency production with error history

W Configurable identification entries for manufacturer name and hardware
and software version strings as well as CANoperdvelD

W I FNR O2RSR hoaSOil L5 wS@Aarzy | yR {
number, aiso used for LSS services

w Configurable SYNC consumer with support of SYNC counter

w Up to four Receive PDOs, also supporting SYNC.

w Up to four Transmit PDOs suppodichangeof-state (COS) detection, in-
hibit time, event time and SYNC.

W Configurable polarity for all digital ports

w Configurable default error values for all outputs

w Many configurable parameters can be set through the CANopen network

(for example by a CANopenanager)
w Configuration through Binary EDS file (created by CANopen Architect EDS
Software) or CANopeni®O0 setup tool

In a CANopen system, setting up the bitrate and node ID are essential. In order to sup-
port a variety of aplications, CANopent¥0 supports several methods:

1.) HW configuration (switches or dials)
Bit rate and node ID are read from pins via a shift register
2) Setup with CANopefA setup utility

Bit rate and node ID are read from a setup stored in non volatile memory. The setup file
can be written to the chip via CANopen.

3) CANopen LSS ayer Setting ServiceBastscan
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The node ID is assigned using CANoperFaStScan servicdd CANopen3S manager
supporting Fastscacan identify or detect the device and assign it a node ID

The following diagram shows how the bitrate, node ID and object dictionary are selected
on resset.

Note that when a DIP switch set to ON the corresponding shift register bit value is

zero, therefore all DIP switches set to ON is the same as leaving the CONF_DAT pin float-
ing or connected to ground, as an internal weak {olalvn is enabled on the CONF_DAT

pin. Setting all DIP stghes to OFF is the same as connecting CONF_DAT to Vdd.

Power on

No Yes Use defaull OD
Has DIP switches? > COMF_DAT high? ———» 125kbps, LSS
e v
All DIP switches Yes Mo
RG] > Has BEDS?
¢ Mo l Yes
All DIP switches Yes Use baudrate Use default OD
set to OFF? and OD from BEDS and 125kbps
Mo i ¢
Has Node ID in Mo Mo
REES —— HasLSS Node ID?
i Yes ¢‘r’es
Use baudrate, node 1D Use Mode ID
from DIP switches from BEDS peelLosiode it eSS

!

No

Has BEDS?
i Yes ‘ "
Use OD from BEDS Use default OD

FIG. 4 7 BOOTUPSEQUENCE FORSSIGNINGD,NODEID AND BAUDRATE

In the diagram BEDS refers to the downloaded binary EDS configuration or CANopenIA
setup file.
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The CANopenkMO Setup Utility is a PC program that allows setting up the CANopenIA
MO settings and features to be applied after power up. The setup is transferred to the
CANopenlAV0 via CANopen communication and stored locally in-nolatile memory.

The file format used is that of a binary EDS, as also supported by CANopen EDS Editors
like CANopen Architect.

The data from the digital 1/0 ports is automatically assigned to the appropnatx|of
the CANopen Object Dictionary. The Subindex and nibble (lower or upper 4bits) infor-
mation is corfigurable.

Object Dictionary at Index 6000h, digital inputs
The four bits from each port can be configured to be located at any Subindex from range
1 to 8, low or high nibble. See Object Dictionary entries at Index 5F01h for details.

Object Dictionary at Index 6200h, digital outputs

The four bits from each port can be configured to be located at any Subindex from range
1 to 8, low or high nibble. See @bj Dictionary entries at Index 5F01h for details.

The analog data from the 1/O ports is automatically assigned to the CANopen Obiject
Dictionaries.

Object Dictionary at Index 6401h, analog inputs
The four channels of the first port configured to analog input are assign@btentry
[6401h,34].

The four channels of the second port configured to analog input are assigned to
[6401h,58].

The analog input channels provide 10bit or 12bit of data which is copied into UN-
SIGNED16 data types. The default configuration is such, that on the CANopen side, all
analog values use the full available data range from 0 to FFFFh. Other shifting options ar
configurable.

Object Dictionary at Index 6411h, analog outputs

The four channels of the first port configured to analog output are assign@Dtentry
[6411h,%4].
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The analog output channels can handle 12bit of data. Data received via the CANopen
network is of data type UNSIGNED16. The default configuration is such, that on the CAN-
open side, all andog values use the full available data range from 0 to FFFFh. Other
shifting options are configurable.

The CANopenkMO uses the default CiA401 setting for the PDO mapping, which is gen-
erated by the CANopenlA setup utility. These defaults only have a minimum difference to
the official CiA401 defilts: unused data is not mapped and unused PDOs are disabled.
Please see [CiA401] for information about the default PDO mapping configuration.

More flexible PDO configurations are supported via binary EDS files generated by CANo-
pen Architect EDS.

What exactly happens to the I/O ports of CANopekI@ before start up or in an error
condition is configurable.

CAN error passive
A CANopen emergency message may be transmitted, when the CAN controller detects
that it goes into error pssive mode.

CAN bus off reaction
When the CAN controller detects a bus off condition (CAN controller shut down), the
CANepenlAMO can either stop or after a time delay-start with a reset.

Default outputs
For all output ports a default value may be sified. This value is applied within XXX ms
after power up or reset of the CANopenMO.

Error outputs

For all output ports an error mode and error value may be specified. If error output
mode is enabled for a port, the error value will be applied to thatput in case of an
error or the NMT state changing to STOP.

CANopenlAVIO supports both a red error LED and a green run LED as specified in the
document [CIA303]. The pins used for these are shared with the shift register. Eabh L
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can be on, off, flickering [10HZ], blinking [2.5Hz], single flash [one blink with 1s break] or
double flash [two blinks with 1s break].

The red error LED is switched on after reset and goes off after successful initialization,
including transmission dhe bootup message.

If the red error LED flickers in combination with the run LED, then the device is in LSS
mode, it waits for an LSS Master to detect it and to assign it a node ID number.

If the red error LED goes on during operation, it means thatias®error occurred,
typically the CAN controller went into bus off mode.

The green run LED blinks, when the device is iroperational state. It is on, when it is
in operational state. It shows a single flash, when the device is in stopped state.

The default configuration uses a revision number and serial number that should be dif-
ferent on each CANopeni¥O device. Uniqueness is not guaranteg&tiese numbers are
generated from the 128bit internal chip ID. The full 128bitis available at object
[5F00,05].

If the user programs in a custom configuration the following rules apply.

When using advanced configuration with EDS editors: If the revision number and serial
ydzYo SNJ 6 omnmy>no8 | YR wvmayublhy@é HKSyasK
values are used and the values in the configuration are not used.

If the revision number and serial number are both set to the values OxFFFFFFFF in the

configuration then the builin values are used and the values in the corfijon are
not used.

If the revision number or serial number are set to any other value than OXFFFFFFFF in the
configuration then the values in the configuration are used.
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. CANopen Ohjject Dictionaiy

The table bellows shows all object dictionary entries that the CANopeidl Anple-

ments in pure I/O mode without Remote Access suppbira specific entry is provided or
not may depend on the configuration. All Indexes &ubindexes are given in hexadeci-
mal.

When Remote Access is enabled, additional Object Dictionary entries may be defined
using the CANopen Architect software.

Index Sub- Description
index

1000 00 Device Type

1001 00 Error Register

1003 00-04 Error Field

1005 00 COB ID SYNC

1008 00 Device Name

1009 00 Hardware Version

100A 00 Software Version

1014 00 COB ID EMCY

1015 00 Inhibit Time Emergency

1017 00 Heartbeat Producer

1018 | 00-04 Identifiction Object

1019 00 Synchronus Counter Overflow

1400 00-02 Receive PDO 1 Communication Parameter
1401 00-02 Receive PDO 2 Communication Parameter
1402 00-02 Receive PDO 3 Communication Parameter
1403 00-02 Receive PDO 4 Communication Parameter
1600 00-08 Receive PDO 1 Mapping Parameter

1601 00-08 Receive PDO 2 Mapping Parameter

1602 @ 00-08 Receive PDO 3 Mapping Parameter



1603
1800
1801
1802
1803
1A00
1A01
1A02
1A03
1F80
5F00
S5F01
SF02
5F03
SFFF
6000
6002
6200
6202
6206
6207
6401
6411
6443
6444

00-08
00-06
00-06
00-06
00-06
00-08
00-08
00-08
00-08
00

00-06
00-07
00-04
00-02
00-02
00-08
00-08
00-08
00-08
00-08
00-08
00-08
00-04
00-04
00-04

CANopen Obiject Dictionan

Receive PDO 4 Mapping Parameter
Transmit PDO 1 Communication Parameter
Transmit PDO 2 Communication Parameter
Transmit PDO 3 Communication Parameter
Transmit PDO 4 Communication Parameter
Transmit PDO 1 Mapping Parameter
Transmit PDO 2 Mapping Parameter
Transmit PDO 3 Mapping Parameter
Transmit PDO 4 Mapping Parameter

NMT Startup (autostart bit only)

Extended status, used by remote access
CANopenlA Port Configuration

CANopenlA Hardware Settings

Remote access configuration

CANopenlA Setup, load new configuration
Read Digital Input

Polarity Digital Input

Write Digital Output

Polarity Digital Output

Error Mode Output

Error Value Output

Read Analog Input

Write Analog Output

Analog Output Error Mode

Analog Output Error Value

TABLE6 7 OBJECTDICTIONARYENTRIES
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These ObjedDictionary entries are standard CiA301 entries and are used as specified in
[CiA301] and [CiA401]. Where configurable, the configuration can be made with the
CANopenlA setup utility, a binary EDS file download or via the CANopen network using a
CANopen cdiiguration utility.

The PDO mapping is automatically made depending on port configuration, the default
[CiA401] PDO mapping is used, unused bytes are disabled / not mapped.

An individual mapping can be configured by loadingjppropriatebinary EDS configura-
tion file into the CANopenHMO.

These Object Dictionary entries are used for the CANopBttl&etup. They are read
only and can only be changed ugithe CANopenhMO setup utility or by loading a bina-
ry EDS into the CANoperMO

These entries are all reamhly and are primarily used by remote access (serial port) to
provide system information to the host system.

Subindex 1, UNGNED8pwn node id

SubindexX2, UNSIGNEDBwn nmt state

Subindex3, UNSIGNEDB8wn config state (0 OK, else config error)
Subindexd, UNSIGNET2, own type/version (internal)

Subinde)s, UNSIGNEIL28, chip serial number

Subindexs, UNSIGNEDShip type (Ifor NXP LPC11C24)

This Object Dictionary entry located at Index 5F01h has seven Subindexes, one for each
of the seven ports of the CANoperlMO. Each entry is of type UNSIGNEDS. These en-
tries must be present and must have validued for the CANopeni®0 to be usable.

Bit 0-3: Port type of the 4bit port
1: Digital input
2: Digital output
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3: Analog input (internal ADC)
4: Analog output (external DAC)
5: Analog input (external ADC)
6: Remote Access port

Bit 4-6: Digital port Submdex

For digital ports (Index 6000h or 6200h) this specifies the Subindex
value. A value from 0 to 7 is used to indicate Subindex 1 to 8.

Bit 7: Digital port nibble info

For digital ports this bit specifies if the 4 bits of the port are located in
the lower (0) or the upper (4) nibble of the UNSIGNEDS object dict. en-

try.

The hardware settings allow the selection of external analog components, their usage
and setting extended error behavior. Subindexes 1 to 5 are available.

Subindex 1, UNSIGNEDS, External ADC type selector

The following values are supported:

0: Analog devices AD7923
1 Texas instruments ADS73841
2 Microchip MCP3204

Subindex 2, UNSIGNEDS, External DAC type selector

The following values are supported:

0: Analog devices AD5624B
1: Texas instruments DAC124S085
2: Maxim MAX5500

Subindex 3, UNSI&®DS, Error condition
This entry is currently reserved, set to zero.

Subindex 4, UNSIGNED186, Error reset delay
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Upon detection of a fatal failure the CANopeN® resets itself. The default delay for
the reset is 100ms. Using this entry the error reset delay be configured in the range
from 100ms to 30,000ms.

Subindex 5, UNSIGNEDS, Analog shifting

On the CANopen side the data representation for all analog data is UNSIGNED16 (0 to
FFFFh) and the entire data range may be used. This configuration optias tie
selction of various shifting methods:

0: (default) full 16bit range usable, data is shifted such, that the
leastsignificant bits are ignored

1 raw mode, data is passed on 1:1,
the most significant bits are ignored

2: backward compatible CANopEAx-X0 mode
Subindex 6, UNSIGNED16, Analog Transmit Delta

Setting this to a noizero value modifies the changd-state transmission behavior for
analog input TPDOs. A raw analog input value must change by at least the delta value to
trigger transmissionof a TPDO. If multiple analog channels are mapped to a TPDO only a
single channel needs to be at least the delta to trigger transmission of the TPDO.

Subindex 7, UNSIGNED16, SDO Response Time

Setting this to a noizero values causes SDO responses to keyddlby the specified
number of milliseconds. Set to 17 for compatibility with the previous generation CANo-
penlA device.

Subindex 8, UNSIGNED16, Compatibility Settings

Each bit controls an aspect of behavior in ordeimgprove compatibility with the previ-
ous genreration CANopenlA device.

Bit O: When set an extra heartbeat is transmitted 50ms after bootup.

Bits }15: Reserved. Set to zero
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These entries define additional parameteos the configuration of the remote access via
UART.

Subindex 1, UNSIGNEDBRT bit rate (1 for 115200 bps)
Subindex 2, UNSIGNEDS, extended remote access functionality for messages received

I 0: No additional message reporting functionality

1 1: Support of CAN232 sytle message reporting

1 2: Full format report using Object 5FOBh

1 3: Condensed 11bit format report using object 5FOCh

This index allows managing the configuration of the CANopBktlAising a binary EDS
setupfile as supported by the EDS Editor CANopen Architect Standard or the CANo-
penlAMO setup utility. The device MUST be placed into the NMT stat@pegational

before accessing these entries. The maximum file size currently supported is 4064 bytes.

Subinde 1, STRING4 (4 visible chars), Activate binary EDS access

¢tKAa SYdNRB Ydzaid 06S 6NRGGESY 6A0GK aLbL¢é &
GKS ySEG 6NARGS (2 GKA& SyidNER Ad a.!/YéL
erased. On the néxpower or reset cycle the CANopeAIAO will start with its on chip

default configuration.

Subindex 2, DOMAIN, Binary EDS

A binary EDS file with a valid CANopekI@ configuration may be written to this entry.
At the end of the write transfer, the CANop@AVIO generates emergency messages to

indicate the progress of storing the file in EEPROM:
9al O2RS CCnnKX 2! L¢ & Ay YIydzFl OG0 dzNB N,

5

Transfer of setup file into RAM completed, file contains a valid configuration, program-
ming the EEPROM stade

9a/, O2RS CCanmMKXI GC!L[mME AY YIydzFl Ol dzNB N.
Checksum failure (CRC does not match), EEPROM is now erased.
9a/, O2RS CCnuHKXI GC!L[HE AY YIydzFl Ol dzNB N.

lllegal setup, file does not contain a usable setup, EEPROM is now erased.
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EMCYO2RS CCnanHKXZ GC!L[o0é AY YIydzFlI OGdzNBNJ alL
EEPROM programming failure, EEPROM is now erased.
9a/, O2RS nnnnKXZ dGhx9w ¢ Ay Yl ydzFl Ol dzNB N.

Programming the EEPROM completed successfully, new setup will be used after next
reset.

These Object Dictionary entries are used to implement the CiA401 device profile for
generic I/0 devices. Refer to [CiA401] for details.

Which subndexes are made available and which port they are connected to depend on
the configuration.



CANopenlA Setup Utility

¢KS LINPOARSR a2FiGgl NB dziuded th se€configurabe®d-JSy L !
rameters of the CANoperdi0. Once a configuration is made, it can be transferred to a
CANopenlAV0, where it gets stored in an external EEPROM.

Anywww.peaksystem.conPCAN PC interfa¢g required for the transfer.

After program start, the CANopenlA Setup utility shows the device information stored in
GKS RSOAOSQa 202S0G RAOUAZ2YINER® ! ff FASE

File Network Help
I B0 2

Configure Node ~ Access Node
Device Information
~ Hardware

CAN Bus Company name: [Embedded Systems Academy

1/0 Ports

Analog Hardware Product name: ‘CANBDEH IA-MO by www em-sa.com

~ Emors and Emergencies
Emor Condttions

Heartbeat Software version: ‘Default Mix V1.10

Preferences
Vendor ID: Bx |00455341| Get your vendor ID
Product code: (x  |ES5C0101

|
|
Hardware version: lVefsion 1.00 J
|

FIG. 5 7 DEVICEINFORMATION PARAMETERS

In this section, you can select the CAN bitrate and the CANopen node ID used by the
RSOAOS® {StS0GAY3 4b2i a8Gé F2NJ GKS y2RS
register) or LSS (Layer Setting Services).


http://www.peak-system.com/
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# Unknown - CANopenlA

File  Network Help
Q802
Configure Node Access Node
Device Information
v Hardware
CAN Bus
1/0 Ports
Analog Hardware Node ID: Ox | (x0B(11) v
v Enors and Emergencies
Emor Conditions
Heartbeat
Preferences

Baudrate: | 125kbps

FIG. 6 Z HARDWAREZ CANBUS

In this section, you can select how each of the seven ports is used. All ports can be con-
figured to be digital input or output. Analog input ort output or remote access
(UART/TTL) are ondyailable on dedicated ports.

# Unknown - CANopenlA

File Network Help
QB 02
Configure Node  Access Node
Device Information
v Hardware
G Pot 0
1/0 Ports
Analog Hardware Remote Access v None ¥ None ¥ 001 Lower
v Eronand Emegencies |
Error Condtions ot 1
Heartbeat Digital Inputs ~  Inverted Pins: |None ‘ v None 4 Subindex: |Bx01 ~ Nbble: Lower ~
Preferences
Port 2
Digtal Outputs | inveted Pns: [None || || EvorOutputs: [0=L1-L2-L3-L § Subindex: |01 v MNbble: Lower
Port 3
Digtal Outputs ©| inveded Pins: [None || §| EmorOutputs: [0=L7-L2-L3-L I Swindex: |01 - Noble: [Upper
Port &
Analog Inputs (intemal) None: 'l None [ 0x01 Lower
Pott 5
Analog Outputs v None § EvorOuputs: [Neme 0x01 Lower
Port 6
Analog Inputs (Extemal) Nane i None ' 001 Lower

FIG. 7 2 HARDWAREZ I/O PORTS

Error outputs can only be selected for ports used as output. The error output values
specified get activated when the CANopeMIA device detects an error situation.

¢tKS {doAYRSE YR bAootS @ItdzS aLISOATFe 6K
Dictionary. The Index is automatically assigned in accordance with the device profile for
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generic 1/0 [CiA 401]. The subindex can be manually selected. As digital grteaee 4
bits, the Nibble selection can be used to place the data into the lower or upper 4 bits of
an 8bit Object Dictionary entry.

In this section, you can select the external analog components used on port 5 and 6. If
port 5or 6 are activated to use analdog data, external ADC and DAC converters need to
be connected. The supported external devices are listed in thedpwh menus.

For analog inputs, a delta can be specified, that is added to the values.

The Shifting parametecan be set to 16bit, if all analog values should be expanded to
16bit. When selected, a 10bit analog value is shifted to bits 6f the 16bit CANopen
value.

The setting raw does not implement any shifting, analog values are passed on without
shgifting,a 10bit analog value uses bit9M®mf the 16bit CANopen value.

The remaining settings are sekplanatory. Some are to provide backwards compatibil-
ity with previous implementations by providing artificial delays.

Further parametersifcdzRS aSiGdiAy3 (GKS RSGAOSQa KSI NI
ble/disable autostart. When checked, the device goes into operational mode after pow-
er-up or reset without waiting for an NMT master message.

The functions provided here can only besdsif anywww.peaksystem.conPCAN PC
interface is connected and the appropriate drivers are installed. The CAN bitrate used is
that defined in the previous section (Hardwag€AN Bus).

If a CANopenkMO devicedoes not have a node ID assigned and is in LSS mode (flicker-
Ay3a 2F 020K [95a0x asStSOG + y2RS L5 (2 o
This starts the LSS cycle and assigns the node ID to the device.


http://www.peak-system.com/
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'aS GKS 4526yt 21 R [/ ansfErihd daiidnticdnBgyrationdodttie (i 2 v
device.

#% Unknown - CANopenlA

File Network Help

Q8 (0|2

Corfigure Node Access Node

Node: |x01(1) Read Firmware Revision Erase Configuration

Assign Node ID Download Configuration Download Extemal Configuration

Operational Pre-operational

FIG. 8 7 ACCES®ODE

The four buttons on the bottom produce the corresponsing NMT master messages. If a
device has autostart enabled (goes operational after poug), it might need to be set
back to Preoperational before a configuration can be loaded.
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CANopen Architect

. Advanced Cunl']gfuralli(m with

CANepen Architect
The CANopen Architect Standard software by Embedded Systems AcadeGAN®Spen

EDS (Electronic Data Sheet) Editor that allows exporting the binary EDS file format as
supported by CANopenii0. The steps to create and load a configuration are:

1. Use CANopen Architect tmport an existing CANopeniO EDS
file (as generated by setup utility, or example provided)

2. Edit configuration as required

3. From CANopen Architect export binary EBEDShex file

4. Usethe CANopenlA Setup Utility to load the BEDS to a CANopenIA

These &ps are explained in more detail below.

file Edit View Help
Q) 3866 O
Project Explorer ~ @ X|| 8 CA401I0Devics Profie | (J  COIAMO Node 1 RADefauthix ' (} COIA-MO Node 10 RA_2DI_2D0_Al 4bx
0-08 BB BRAR 0ORVO0 & ¢ IPQ
32060 R Configurations
v ) Network g :m [0x5F01,0x00] CANopenlA Port Configuration - Highest Subindex:
Comment
@ K o v ] Object Dictionary
& Poos §) Data Types General
4 §) Communication Profile Entry Name: |CANopenlA Port Configuration ]
= Wmﬁ“’ v ) Manufacturer Spectic
2y COIAMOCorfg v ) (x5F01 CANopenlA Pot Configuration |  Subentry Name: [Highest Subindex ]
£ CIA40110 Device Profie mm:"‘“ Object: |Var = Access: | Constant =
£% COIAMO Com Profile Shared 2 huration
v {1 Bectronic Data Sheets 0x02 Port 1 Configuration Data Type: | Unsigneds v Type Index: Ox
0x03 Pot 2 Corfiguration
J COIAMO Node 16 AlDigin PDO mappatle Refuse wite on dowrioad Refuse read on scan
} COIAMO Node 1 RA DefautMx it P 2 Conigpmntion Ll L s =
3 COIAMO Node 32 AIDIGOW :& :“" ‘;c““"’“m Subertries: |8 v
§ COIA-MO Node 3 3DI_200_1AI_120 el p°" " &C“““"‘“
Blcsia i LS B 1} msrozlc;zmu HW Selection = T
7
1 COIAMO Node 10 RA_2DI_2D0_A! B Sortortend G o Defauk: [0:0 ]
§] Standardzed intedace Profie Low Lim J
§1 Reserved
Device Configuration
Value: ]
Denctation ]
Code Generation
Storage: | Automatic v Max Size: [0 bytes
]
Comments
Port configuration options for each port 010 6. ~l
B 0-3: Port type of the 4bit port
1: Digtal input
2 Digtal output
3 Anslog npu frtemal ADC, ony onpot &) <
Pt rasinmniy b ol 8
|

FIG.9 7 SETUP WITHCANOPENARCHITECT
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The EDS editor CANopen Architect can be used to load and modify a configuration gen-
erated by the setup utility (.eds) or a providegample configuration (.caxfhere is a
free version CANopen Architect Light available fi@mwv.canopenarchitect.com

Especially PDO parameters (14xxh, 16xxh, 18xxh and 1Axxh) and hardware configuration
parameters (5F01h and 5F02h) can now be set individually.

When using the Remote Access mode, create any further OD entriegu@ised by the
host system.

After modifications are completed and have been saved, it can be exported by clicking on
the right mouse button over a project name in the Project Explorer window. Select the
2LI0A2Y a9 EDS2 NDi2 . SIB/LI2NRG | F pefl A0 AR IéAUed-S R ¢
ed to select a target, select CANopeiMA.

Load the configuration with CANopenlA Setup Utility

# Unknown - CANopenlA

File Network Help

Q802

Corfigure Node [ Access Node

Node: |Ox01(1) «~ | Read Firmware Revision Erase Configuration

Assign Node ID Download Configuration Download Extemal Corfiguration

Operational  Pre-operational Stop Reset

FIG. 10 7 LOAD CONFIGURATION WITH THEANOPENA SETUP UTILITY

¢KS /1 b2LI8yL! a8idzd dziAtAGe 2FFSNBE Ly 6!
current node ID of the target CANoperdAn RS @A OS: (G KSy Of AO01 @
QEGSNY It /2YyFAIdNI GA2yé® b2g &S5t SO0 GKS


http://www.canopenarchitect.com/

Remote Access to CANopen via UA

7. Remote Access to CANepen via UART

Using a serial channelhast system can communicate with ti@ANopenlAVIO copro-
cessowia a regular serial channél.K S LINR 1202t dzaSR Aa 9{! Ol
access protocol described in this chaptsmmunication.

Host App CANopenlA |

Serial
interface

», CANopen
network

interface | interface

FIG. 11 7 COPROCESSORH HARDWIRED SERIAINTERFACE

The CANopen Object Dictionaf@D) of the CANopenHMO is availdle to the CANopen
network as well as to the hoslystem via the serial channéWhich OD entries are pre-
sent in theCANopenIAMO depends orthe configuration.Customizedonfiguration files
can be generated using the CANopen Architect EDS Editor anéetradisinto the flash
memory of theCANopenIAMO0 using the CANopenlA setup utility.

FIG. 12 7 OBJECTDICTIONARY IS ACCESS FRSERIAL ANDCANOPEN SIDE

























































