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1. INTRODUCTION

CANStudio is advanced software tool for designers, integrators and service man for devices and network
based on CAN technology. It is cooperating with CAN/USB CRUSB converter. It allows to configure devices with
CAN interface and specially CANopen® protocol, and also based on LSS service. It allows to build multi nodes
network and save it on disk. Monitoring the network is very easy when using view windows for incoming CAN
frames, numeric display and graph. User can influence for CAN network using generators and predefined control
commands according to CANopen® specification.

Controller Area Network (CAN) is serial data transfer system developed by Robert Bosch GmbH. Currently is
described by 1SO 11898-1 standard.

CAN in Automation (CiA®) is international group of users and manufacturers founded in 1992, which promotes
CAN bus and support high layer protocol based on CAN specification (www.can-CiA.org).

CANopen® is the specification family which describe CAN network. Application layer and communication profile
(CiA® 301) are standardized by EN 50325-4 norm.

Layer Setting Service (LSS) in CANopen® protocol defines communication service for example for NODE-ID setting
and baudrate for CAN bus node.

Basic software functions:

* automatic CAN baudrate detection

¢ automatic CANopen® node search

e setting non typical CAN baudrates (SJA1000/16MHz) and bit timing parameters (CRUSB v1.x)
e listen mode operation

* CAN frame generating

¢ SYNC frame generating

e sending list of CAN frames from file or defined list

e displaying CAN telegrams in the table or chronological.
e file storing (logging)

e receive and transmit CAN frame filter

¢ CANopen® and J1939 frames interpretation

e trend graphical values presentation

* numeric gauge value presentation

e visualisation system for data from CAN frames.

e saving graph trends in BMP or JPG files

¢ EDS and DCF files saving

e CANopen® network project building

e LSS support

e NMT and SDO frames manage

¢ updating CANStudio via website

¢ supported languages :Polish, English and German

e possibilities to define user language

e creating user scripts in CANStudio TOOLS

e supporting two independent CAN channels (2 x CRSUB v1.x )
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2. INSTALING CANStudio

Il To proper operation CANStudio with CRUSB v1/ or v2 interface it is necessary to install USB drivers. How to
install USB drivers is described in CRUSB converter manual.

Driver is provided on CD-ROM together with converter and CANStudio application. Current version is available on
website www.diga.biz.pl part “download”. After inserting CD-ROM to CD drive then the following starter window
will appear:

Si& canstudic - *

CANStudio IPIGA]

CANStudio v3 | CRUSB Spartan |

Readme

CANStudio Demo
CAMStudio w3 Pro

Install CANStudio Demo

DIGA © 2016 www.diga.biz.pl info@diga.biz.pl

If PC is not supported autostart then start Loader.exe file.
Installing is allowed after clicking on button (Read me)
In this file there is also described the installation process
Installing as follows:
¢ Install USB driver for CRUSB (do as manual states).
e Connect CRUSB to PC (System should install device automatic).
* Install CANStudio
* install BOOTDRIVER (allows to updated CRUSB for new firmware via USB).
*  Start CANStudio from desktop icon or from main menu of Windows

*  From menu CANStudio - Settings select DIGA CRUSB v1.xx.
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Settings Windows Tools Hel
DIGA Symulator
DIGA CRUSE w1 .

@ | DIGA CRUSE vZ.xx

DIGA CRUSB w20 BT

== Polish

2= English
German
User
General Settings

Next click on green icon CAN to 0 CAN connect . CAN disconnection is done by clicking on red CAN icon.

After above CANStudui is ready to operate.

11 Starting CANStudio is available after accepting yellow message.

& CANStudio (pica)

DIGA s.c t5 not responsible for not comect operation and amy failurers
wrhich can be done during CAMNStudio is runnig. DIGA s.c. programnmers team
i5 all the time try enchance the software and thank Youw for Your suppestions
for CAMStudio software operation.
Additionzl information is that CANStedio software is connecting to www server anhy
for check CAMNStudio updates onbhy,

Clicking on Yes means You agree with above,

Firma DIGA nie ponosi odpowiedzizinosc za nieprawidiowe dzistanie
programu oraz ewentualine szhody, ktdre mogs zostal wiyrzsdzone
w trakcie driztania CAMStedio, Zespol programistow firmy DIGA s.c.
stara sie by oprogramowanie bydo cahy as ulepszane |z gory deiskujamy
zz ewentuzlne informacie na temat dzistania programu CAMStudio,
Dodatkowo informujenry 2e oprogramowanie CANStudio by sie jedynie
z serwearm www w oel sprawdzenia aktualizac)i CANStedio,

Klikajze na klawisz Tak zgadeasz sie z pownyzszym.

Yes (Tak)

Mo (Mie)
0%

111 CRUSB converter has not to be necessary connected to PC before CANStudio starts.

Appearing CRUSB in system allows to activate CAN communication (green CAN press button).
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3. MAIN CANStudio WINDOW

In the main CANStudio window there are different modules , which if they are ON, then are able to see in
main window. Module windows are equipped with magnetic function which help to resize the window directly to
the edge. Windows positions are store in the project files.

=5 CANStudio Pro 3.0.0.2085 []

File Modules Settings Windows Tools Help

HpH 99 @@ %= 0% ¥ o B

= (1) CANGraph o g 2 (2) CANOpen@® =X 2 (3) CANData =
» + @ @ @ Eu‘ @ E E HE’ i' CANapen | LSS Variables' Meters | Visialisation |
T =] 500 Name Sgn. DD Vaue  DIC Type Dire... Cou.. |
Infe 0 — [t ~[rodem Device D [ Info CAN1 $0181 §1868  1bit Tx 527
L i, dec 385 24,0000
| | Operational ||| index bin 11000

| Pre operational | subndex

e

| Reset ||| vale [ soooaoooo |

| CommunicationReset | |  Read | | write |

500 Staty

Time [s]
_—,,,——
& (4) CANAnalizator | Syl | & (6) canGenerator ==l
% ON | Jrsas | Fus . = D ‘ 4 a f'a =1 Ry Pe | R T B B & Message | Slider |
Time dr  FrameID DIC Type Data Description Counter  Direction  Index Min. [ -too0| Startbit
0000-00-00... 00___ 0181 8 11bit 18 FC 00 00 00 00 00 00 TxPDO 1 Node 1 (501) 0525 Tx 000 Max. —Endian
-
j [ o] e
U=-' Big

4 [ m b

Counter | 525 Errors || 4176/ RX || ™ |[PASSIVE |BUSOFF | 4

s RE D@ @R R R &

Time dT FrameID DLC Type Data Description Counter Direction Index

< i v

Counter || olEmors || 0/ RX || ™ | [PASSIVE /BUSOFF 4

0.77 RTC
35 G it Cotooessy oo Me ¢

3.1. Main menu
In the main menu there are basic functions and settings for CANStudio.

3.1.1. File tab

In this tab user can create, save and load project.
3

u - CANStudio Pro 3.0.0

File Modules Settings

Mew Project
Load Project
Save project as

Exit
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New project Create new project, empty project, to store the project must be saved.
Open project Open project from file.

Save project Save project to file.

Exit Close CANStudio.

Project file is saved with file extension .cs3

Project is stored in separate folder project named, which user enter during first saving on disk.

Path to Proejcts
|C: |

Project Mame

In the project there are stored information about windows position, configuration and CAN network
parameters. EDS files which were changed by CANStudio are stored in such a form in the current project, as well
as values set in Object Dictionary. It allows to store full configuration of the network and export values set by user
in object Dictionary into DCF file.

Project folder consist of:
[project_name].cs3 — main project file.
Folders: LOG, NODES, PIC.

Electronic Data sheet (EDS) this is a file which describe device functions according to standard schematics.
Including Object Dictionary and parameters default values.

Device configuration file (DCF) this is a text file based on EDS. Additional there is a elements describing configured
device (user configuration).

Object Dictionary it is a heart of each CANopen® device. Provide access to all types of data provided in the device,
communication parameters, process data and configuration parameters.

3.1.2. Modules tab

Allows to switch ON module windows. Closing module window is possible by closing the window (not
unselect in tab).

3.1.3. Settings tab

In this tab user can change language version of CANStudio. Available language versions: Polish, English,
German. There is possible to create user language version (user). It is possible by modifying text files in the lang
folder - user which is located in the main folder of installed CANStudio.

General settings of CANStudio allows to read interface parameters, application parameters settings, and also to set
CRUSB into the firmware update mode.

3.1.3.1 Device tab

General settings window for CRSUB v1
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Device | CANStudio (1) CANGraph (2) CANOpen (3) CANData (4) CANAnalizator (5) CANKonfigurator  (6) CANGenerator

CRUSB w1

CRUSE.COC —CRUSB vl
5/M:20080012

Hardware 1.2

Software 2.01 (C53 24)
Date:Jan 15 2013
Time:13:29:27

DIGR s.cC.

ul. Zamkowa 1

44-109 Gliwice
www.diga.biz.pl

(4]

CRUOSE.CO

5/M:20100022

Hardware 1.2

Software 2.01 (C33 24)
Date:Jan 15 2013
Time:13:29:27

DIGh =s.c.

ul. Zamkowa 1

44-109 Gliwice
www.diga.biz.pl

|n - ﬁ| DIGR
CRUSE vl.xx
SN : 20100022
VID: 10C4
PID: 8372
Information from USB controller about connected CRUSB device
| Inf | Information about installed CRUSB device.

CRUSE.COD

S/H:20100022

Hardware 1.2

Software 2.01 (C53 24)
Date:Jan 15 2013
Time:13:29:27

DIGA =s.cC.

ul. Zamkowa 1

44-109 Gliwice
www.diga.biz.pl

| 9 | Display command list of CRUSB.
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B Press button to change CRUSB into firmware update (BOOTLOADER mode), which allows
GO to upload new firmware to CRUSB device.

Option only for CRUSB v1.xx and firmware 2.xx for CRUSB v1.xx.
Allows to turn-on real time clock emulation, which allows to display current date and
time in CAN messages in CANAnalizator window and LOG file.

RTC Emulation Mode

After starting BOOTLOADER mode then automatic start Uploader application. .

&% CRUSE Firmware uploader v1.0 ﬁ

~CRUSE w1 .x

Open

Browse..

Diownload Firmware

Feset Device

E:xit |

Firmware update is done as follows:
1. click on press button Open — application will connect to CTUSB
2. select new firmware file by clicking on Browse press button
3. Press Download Firmware and wait until new firmware will be uploaded.

After successful updating the following message will appear :

USEBootloader [

Successfully Loaded Image

4. press Reset Device
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5. close Uploader application by clicking on Exit

& CRUSE Firmware uploader v1.0 ﬁ

~CRLUSE w1 x

Close

SB_1_x PV _1_17_2009_12_12 hex

Browse...

Dowenload Firrware

Feset Device

Exit |

111 During firmware updating it is necessary to be careful. Interpreting updating process can damage internal
software in CRUSB and then it is necessary to upload internal software by manufacturer (DIGA).

Device | CANStudio (1) CAMGraph (2) CAMOpen (3) CANData (4) CAMAnalizator  (5) CAMKonfigurator  (6) CAMGenerator

I CRUSE Spartan |

CRUSE Spartan
Serial Humber: 20150015
Firmware: 1.6
Hardware: 1.4

General settings window for CRSUB Spartan
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(4) CaMAnalizator  (5) CANKonfigurator  (6) CANGenerator

—CRUSB Spartan
Serial Humber:
Firmware:
Hardware:

| mxﬁkmder|

Info Information about CRUSB Spartan device .

Button which set CRUSB Spartan into BOOTLOADER mode, which allows to
update new firmware in CRUSB Spartan.It is necessary to type the passowrd
which is the serial number of the device.

h Bmﬂkmder|

After click OK on the device should blue LEDs ON.

After BOOTLOADER mode settings it is necessary to start updater application.
c:\Program Files(x86) \DIGA\CANstudio_v3_Pro\Tools\BL_CRUSB_Spartan\DIGA_updater.exe
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DIGA Firrnware Updater 1.0 >
COM Port COM26 v
Select Hex File | Baud Rate 115200
Open COM Port

Hex Fle was processed successfully! See
table for extracted info.

1st click Update Fimware Clear

Select proper COM

Click on Select Hex File and load the firmware hex file
Click on Open COM port

Click on 1st click

Click on Update Firmware

S T o

After finishing the update procedure on device should green LEDs ON.

1! During firmware updating it is necessary to be careful. Interpreting updating process can damage internal
software in CRUSB Spartan and then it is necessary to upload internal software by manufacturer (DIGA).
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3.1.3.2 CANStudio tab.

CANStudio Settings

—

—

|
o |

()& e
SNy

LNy
CCT Ny

<
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3.1.3.3 CANGraf tab

CANStudio Settings
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3.1.3.4 CANData tab

CANStudio Settings
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3.1.3.5 CANAnalizator tab

CANStudio Settings
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3.1.3.6 CANKonfigurator tab

CANStudio Settings
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3.1.3.7 CANGenerator tab

CANStudio Settings
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3.1.4. Windows tab

In this tab by using Default, user can set default positions for windows.

3.1.5. Help tab, update CANStudio

Help Open help file for CANStudio in pdf version

About Display CANStudio information window. There is a CANStudio version information
,software licence, CRUSB interface number and manufacturer address information.

Update This function start update window for internet update. It it necessary to have login and
password which is provided together with purchased software.

In the case of no internet connection then please contact DIGA to get new install version
of CANStudio.

F ——— —
L CANStudio updater 2,0.041 —— 3
l DI G n : PL Available Version
Your Version

EN

Be sure that CANStudio is closed

Updating procedure:
— enter user and password
— Press Update button
— Update will automatic be downloaded and installed in the system.
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3.2. Toolbar

Toolbar has got basic function for managing the project in CANStudio, and selected control elements and
configuration for CANStudio.

u | New project.
Details information for working on project see item 3.1.1
| E_—j Open existing project.

Details information for working on project see item 3.1.1

H Save project.
Details information for working on project see item 3.1.1

Connect to CAN.

€

Disconnect from CAN.

€

Pause.

LOG storing ON/OFF
Details information for logging see item 3.2.2.

6 6

Open current logging file.

Type of displaying values in CANStudio.
HEX — hexadecimal, Snumber
DEC - decimal

el
X

E

g
=
]

Start “Simulator” function, allows to send messages between CAN and CAN 2 channels.
After turning-on this function, messages are not send to CRUSB v1 aor CRUSB v2
interfaces.

(™

Strating CANStudio TOOLS application. This tool allows manage user scripts. Allows to
send and receive CAN messages of both CAN channels. Additional it is equipped with
serial port terminal function also with scripting support. Detail information about
functions available in CANStudio TOOLS is available in CANStudio TOOLS help file.

&

Allows to configure both CAN channels boudrate.

Settings CANStudio parameters window.

& W
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@1 | Update.

If this window will appear on the toolbar means that new CANStudio version is available
via internet update.

Updates are available for registers users with valid update subscription.

Automatic update check function is ON/OFF in

main menu - Settings - General Settings - CANStudio [TAB] - Automatic Check.

E Windows arrange.
Switching ON this function makes windows stick to edges and are still stick also during
scaling main CANStudio window.

3.2.1. Mange project functions

Details information of working with project see item 3.1.1. (File tab).

‘ Open new project, empty project. To store new project it is necessary to save it.
s This function is also available in File tab - New project.

| ‘ Open existing project previously saved.
This function is also available in File tab = Open project.

H Save current project in the file.
L This function is also available in File tab - Savbe project.

3.2.2. Storing in file (LogFile)
n order to store frames from canbus in file, it is necessary to click LOG button which is located on toolbar.
From now all frames received and transmitted will be stored in log file which is stored in current

project folder.

11 In the Windows Vista™, project in the default CANStudio folder can be stored in virtual folder which is not real
existing in the CANStudio folder. To find real localisation of the project and stored files can be difficult. It is
recommended to save project in the real folder which is not protected by system when Virtual Store is activated.
Example path:

C:\Users\ROMEK\AppData\Local\VirtualStore\Program Files\DIGA\CANstudioEnt\Projects\

In the file name there is a date and time of creating the file and CANStudio name. File is text file with file
extension .CSlog

Example of file name::2012-12-21--12-42-23 CANSTUDIO_C1.CSlog

File is save in convention of:

D Lister - = ——— o T S Projects\Test_2012_1\LOG\2012-12-21--12-42-23 CANSTUDIO_C1.CSlog] l == ﬂ.

Plik Edytuj Opcje Kodowanie Pomoc 100%.:'

SRC ;Count :Date 1Time ;ID {dec) :ID {hex} ;DLC:DATA ;Type ;RTR :DIR;ASCII ;Desription ‘

TR H H H H 3 TS, H 3 TR LA T LT ST N, =

C1; 0000000001; 0O0G-00-060; 00:00:683,232.0; 0; 0608; 2; 01 @0 —— —— —— —— —— ——; 11bit: s Tx; - :NMT OPERATIONAL Node ALl |

C1; 0000006002; 000O-00-00; 00:00:63,632.2; 0; 0600; 2; 88 80 —— —— —— -- —— ——; 11bit; D Tx; - ;NMT PREOPERATIONAL Node A1l £ |

C1; 0000000003; 000O-00-060; 00:00:64,048.7; 0; 0600; 2; 02 80 —— —— —— -- —— ——; 11bit: D Tx; - ;NMT STOP Node A1l

C1; 0000000004; 000O-00-060; 00:00:64,446.1; 0; 0600; 2; 81 80 —— —— —— -- —- ——; 11bit; D Tx; - ;NMT RESET Node A1l L |
C1; 0000008005; 000O-00-00; 00:00:64,839.7; 0; 0600; 2; 82 @0 - —— —— -- —- ——; 11bit; D Tx; - ;NMT RESET COMMUNICATION Hode AL

[ £

|

=

g |

For each frame is provide the following information:
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SRC Data source C1- CAN 1, C2 - CAN 2

Count Next frame counter.

Date Date of income data frame as a yyyy-mm-dd
Time Time of income data frame in [ms]

ID (dec) Frame ID in decimal.

ID (hex) Frame ID in hexadecimal.

DLC Number of data bytes.

DATA Data in LSB...MSB

Type Frame type 11-bit or 29-bit

RTR RTR frame

DIR Direction : Tx - transmitted, Rx — received.

ASCII ASCIl interpretation

Description | Description according to selected interpretation;

Log file can be generated into canbus in the CANopen® module in the tab LOG (generator field).
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3.2.3. CAN bus boudrate settings.

Allows to set CAN bus boudrate, boudrate auto-detection and listen mode.

CRUSB v1 CRUSB v2

Baudrate

Baudrate

125 -

125 -

Autodetection
Listen
User

Autodetection Autodetection
Listen Listen

Autodetection
Listen
User

This filed allows to set CAN bus baudrate for both CAN channels.

Baudrate baudrate settings for CAN bus.

125 - Pre-definde baudrates according to CANopen®:
10, 20, 50, 100, 125, 250, 500, 800, 1000 kbit/s
Selected boudrte will be set after next CAN connection.
Changing the baudrate is possible after disconnecting the network and once again CAN
connection.
Current CAN baudrate is signalling in the CANStudio main window status bar.

Autodetection Checking this check-box makes that after CAN connecting there will be auto-detection

CAN bus baudrate. There are available only CANopen® baudrates given in above.

Listen Checking this field makes that in the CAN bus connection in the listen mode. In this case
there is no possible to send any CAN frame and only receive CAN frames. This operation
mode is signalling in CANStudio main window status bar as a Listen.

 iser: This field allows to select user CANbus baudrate. Limitation is only by the CRUSB physical
125 khit/s settings. Correct settings are shown in 'hint' after typed desired settings.

Using this function it is possible to set non typical baudrates from CANopen® point of
view but used in automotive industry.
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There is also possible to change bit parameters. Settings according to CAN SJA1000
controller (NXP) .

' 51A 1000 (CRUSB v130c)

L Nominalny czas trwania jednego bitu _J

Foprzedni bit \Ls.m-::_sﬁﬂmp_seﬂ TSEG 1 TSEG_EJ/ Nastepny bit

System | 16 MHz bunkt prébKomanta
CAN boudrate kbit/s Bit Time us

Vo Tlmemlilﬂaus
CON

Error Yo

s
sample Point | 87,50 %

oo | oo

BTR1

T5EG 1=13

TSEG 2=2

Settings for CRUSB Spartan
' CAN CRUSB Spartan

Wartosd wejsdowe —Wartosd kalkulowane

egar CAM
12 e 24) MHz Taktowanie CAN 3,4166666¢
125,000| kbit/s Predkosé CAN

ERP
Diugost magistrali CAM
Opéznienie tranceiver'a

SIW min

Punkt prabkowania
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3.3. Status bar

Status bar has got information about status and mode of CANStudio operation.

2 3 4
0.00 RTC
0.77 RTC

1 Buffer bar for incoming data in percentage (0 — 100%).

In the case of high load on canbus and not enough PC power, it can happen that buffer can be
overloaded and lost some frames.

This bar allows to watch out and take what to do for user if overload is coming.

2 CAN bus connection status

Red field means that no CRUSB device is connected.

CRUSB v1 serial number 20100062 is connected for CAN 1 channel.

When CAN communcation will be ON then field will change color to lime and current CAN bus
boudrate will be shown.

3 BUS load of CAN bus.

There is no connection in both CAN channels.

CAN 1 i connected and bus load is 0,0%.
Klikajac dwukrotnie lewym przyciskiem myszy mamy dostep do okna wizualizacji obcigzenia
magistrali CAN

5251

33
11 1313131414141414141413131313131419III15
11oomuuuEEREEEEnnnnnnl B2 olao

Q000 0CO0OC0QCOQC0OCOQOO0QDO0C0QO0OD0OD0QQO0C0CO0QO0OO0QD0QCO0QO0QDO0O0DO0OD

Max CAN 1 busload: 52,49%
Max CAN 2 busload: 0%

RTC
Information about RTC (Real Time Clock) mode ON/OFF. This option is available only for CRUSB v1

interface and firmware 2.xx and for CRUSB v2. In order to turn ON this option it is necessary to as:
CRUSB v1:
main menu -> Settings - General Settings - CRUSB v1 [TAB] > RTC Emulation Mode.
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CRUSB v2: function is integrated.
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4. CANGraph Window (1)

CANGraf module allows trend graphical presentation of data receiving from CAN bus. There is possible to
present multi trends for other data

b =1 sy
Pt EE B D H e B e e R aen P

200

600
400
200

-1000

23,000 24,000 25,000

25,000 30,000

Czas [s]

4.1. Signal pop-up menu

After right mouse button click on the variable field then we have access to variable add, edit and delete functions.

Delete Signal
Edit Signal

Fit Te Signal
Copy To CAMdata

Show CAM frame ID
Delete Signal Delete selected signal.
Edit Signal Edit parameters of selected signal.
Function opens window CANGraph (1.1). This window is identical as window for add new
signal.
Fit To Signal Function not available.

Copy To CANdata Function copy current selected signal configuration to CANData, without additional
variables settings.

Show CAN frameID | ON/OFF CAN frame ID display near name of the signal.
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4.2. Graph pop-up menu

After right mouse button click on the graphical area then we have access to some configuration.

White Background
@ Black Background

@ Legend

Clear

White Background Sets White color background.

Black Background Sets Black color background.

Legend ON/OFF legend for graphical area.

Clear Clear graphical area.

Black background is mainly to see graph on the display, and white background is useful for printing and put into
documents. Legend function shows line colour for trends.
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4.3. Add new signal.

Clicking on ;I:\., button then user can add new signal to graphical observation.

This function opens CANGarph (1.1) window for add signal.

—Message

Signal CAMN1

Mame | Info

Message ID | 50000 |0

pLC * 1ihit
Start Bit |u -
Mumber of Bits @

| Big Endian
~Sign——————
#  unsigned
signed
float

1,0000

Signal

CAM1 - '
CAMZ

AN

DI

Signal source.

CAN 1 -CAN 1 channel
CAN 2 - CAN 2 channel
AN - Analogue input
DI - Digital input

Mame | Info

Name given by user.

Message ID |,¢nnuu | |u | Frame ID in hexadecimal and decimal format . When user type in one
filed then automatic second filed will be calculated.

DLC 8 =5 DLC for CAN frame
Type of CAN frame

@ 11bit ) 29bit

@Rx DTx

Rx — received CAN frame by CANStudio
Tx — transmitted CAN frame by CANStudio

Start Bit

Indicate from which bit variable are consider
It is possible to increment by 1 bit.
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Mumber of Bits

Number of bits for variable
It is possible to increment by 1 bit.

Big Endian Setting direction of data bytes.
Check means Big Endian, uncheck means Little Endian.
~Sign Type of the sign for variable.
+ Unsigned
signed
float
Background Clciking on this fields opens color selector window for current variable.

]

Using this function user can change color for variable and and for
trend.

Setting font color for variable.

Factor 1,0000

Read value is multiple by this value.
It allows to rescale the value for example “to move” delimiter.

Offset 0,0000

Value from this field is added to variable.

Add message to the list or accept changes after variable edit operation.

Cancel operation.

On toolbar there are functions, which allow set display parameters.

' Switch ON/OFF local pause for CANGraph window
Stop displaying in this window
This pause can be ON/OFF by main pause button on CANStudio toolbar.

]

Add new signal to graph.

Show all trends.
This function scale the trends to basic values to fit the scope.

Zoom in the scale
This function make more width for vertical axle.

B B B

Zoom out the scale
This function make less width for vertical axle.

(it

Copy to clipboard.
This function copy the actual display trends into the system clipboard.
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Y+ |

o Save actual displayed trends as JPG file
L This file is stored in the project folder.
EHP Save actual displayed trends as BMP file
L] This file is stored in the project folder.
[- ; Points ON/OFF.
- ON/OFF of displaying the points on the trends in the place of measurement
(samples)

E ON/OFF Marker for Y (vertical) values.
! ON/OFF marker on displayed trends. It is possible to move marker via mouse which
allows to read Y value for selected position.

i‘:" ON/OFF Marker for distance in X axle (time).
! ON/OFF double marker on the trends. Markers are possible to move on the trends using

mouse which allows to read distance between markers (time between markers).

23,500 24,000 24500

E._ ON/OFF vertical markers.
ON/OFF double marker on the trends. Markers are possible to move on the trends using
mouse which allows to read distance between markers.

23,500 24,000 24 500

1000 ‘ ‘ Setting the value and acceptance the vertical range.
-1000 Clicking on acceptance press button then accept the desired of the range.

E Set zero.
It sets zero level on the middle of the vertical scale.

I 1 - Increase upper range.
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l Decrease upper range.

FE Decrease lower range.

F": Increase lower range.

Czas [5] EI Setting the time scale on the trend.
Time in seconds in the range of 1 to 36000.

Open CANGraph Settings window.

Part of the graph can zoomed in by selecting the area by left mouse button press. It Is possible to back to
default setting of zoom using function Show all graphs
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5. CANopen® window (2)

CANopen® module allows to manage network according to CANopen®. Allows to send NMT messages and
also make LSS configuration process of CANopen® node.

5.1. CANopen® tab

CANopen | LS5

500

can 1 ~|Nodemd [ 0] | oo - =

“NMT
| Operational ||| Index

Pre operational ||| Subindex 200

Stop [l | Type Boolean
— | 00000000

Communication Reset | Write

—5D0 Status

5.1.1. NMT (Network Management) field.

CAM 1 Selecting CAN channel for NMT operation.

CAN 2 ‘

IDweztz 500 Node ID for NMT operation. ID=500 means NMT for all slave nodes (CANopen®).

CANStudio can manage the CANopen® network as NMT master, sends NMT commands to slave nodes. In
the text window type a ID for node which will be operated (500 means all nodes).
NMT (Network Management) — CANopen® service which allows to manage the CAN network.

NMT Master — device which manage the CAN network by sending NMT frames. Using this frames can control the
state of all NMT slave nodes.

NMT Slave — device which receive NMT commands base on it it set its operation status.

Frame ID 0x0000 is reserved For NMT (highest priority on the network).

Operational | |Sends Operational command to CAN network.
This command is also available in other places by O press button.
| Pre operational | |Sends Pre operational command to CAN network.
This command is also available in other places by PO press button.
[ Stop ] Sends Stop command to CAN network.
This command is also available in other places by S press button.
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Reset ] Sends Reset command to CAN network.
This command is also available in other places by R press button.

T Sends Reset Communication command to CAN network.
This command is also available in other places by RC press button.

5.3. SDO (Service Data Object) field — reading device CANopen® object dictionary

SDO filed allows to configure and sends any SDO CAN frame. In the SDO Status field can appear
information about error when SDO read/write operation was not successful.

Access to Object Dictionary is also available via CANeds window and list of Objects in the device EDS file (main
configuration method).

SDO (Service Data Object) is a CANopen® service which gives access to all elements of Object Dictionary. SDO use
to CAN frames with different COB-ID — one is a device request and second is device replay. It also allows to write
block of data in the device.

On SDO request with COB-ID 0x600+ID then device should replay using COB-ID 0x580+ID with proper data on data
fields.

Device ID Node ID, which will be manage via SDO.

Index z0000 | | Object Dictionary Index, which will be used.

Subindex Object Dictionary Sub Index, which will be used.

[=1]
=]
o
i
[+
3

Data type:

boolean: boolean variable

U8 : unsigned 8-bit variable
U16 : unsigned 16-bit variable
U32 : unsigned 32-bit variable
S8 :signed 8-bit variable
$16 : signed 16-bit variable
S$32 :signed 32-bit variable

Type

Yalue S00000000 Value for write or read to/from selected Object Dictionary.

Read Sends configured SDO read.

Write Sends configured SDO write.

SDO Status SDO operation status.
In the case of not successful operation then error description is displayed.

5.2. LSS tab
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='’ (2) CANOpen®

—Mode Parameter
Maode D 0 LS55 Globa

“endor |0 Configuration

Froduct Code Operation

Revizion Murmber — ——

Sernial Mumnber EJ i Ll L
Read Faed [SDO] Selective Mode

f e 1D Set

Boudrate Set
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6. CANData window (3)

CANData module allows to observe data in selected CAN frames as a interpretation variables
U8,U16,U32,58,516,532, Real and binary. It means that data in the data field (for example with process data sends
from transducer) can be displayed as values according to type of variable. This data can also be displayed as
gauges in the meters.

6.1. Variables — configuration variable for view.
In this window it is possible to configure displaying values from CAN frames. They are presented as
decimal, hexadecimal and binary values. In the last column there is a marker which indicates that frames are
coming and values are updating.

F

= (3) CANData = || ==

Imienne’ Mierniki | Wizualizaca

Mazwa Syagn. 1D Wartosd DLC Typ Kier... Licznik |
FDO 1 CAN1 0000 3 11bit Rx
dec ]

bin

8 11bit Rx

Left mouse button click on the table filed on Values Tab then we have access to the following pop-up

Add Variable
Delete Variable
Edit Variable

Copy To CANGraf

Mame
CAN
1]
Yalue

DLC

Type
Direction

N N Y

Counter

Marker

<

Add Variable function and Edit variable open configuration window.
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—Message

Signal CAM1

Mame | Info

Message ID | 50000 |0

DLC o 1thit

Start Bit |n =

Mumber nFBits O/l

| Big Endian
~Sign————
+  unsigned
signed
float

1,0000

| Cancel

Add signal function as well as Edit signal opens dialogue window. In order to edit variable it is possible by selecting
Edit signal or double left mouse button on the name of variable in the table.
Copy to CANGraph function copy settings of the selected signal to CANGraph without additional parameters

configuration.
Signal | Signal source.
- CAN 1 - CAN 1channel
CANZ CAN 2 - CAN 2 channel
EJIH AN - Analogue input
DI - Digital input

Mame | Info

Name given by user.

Message ID |,rpaunu | |c| Frame ID in hexadecimal and decimal format . When user type in one
filed then automatic second filed will be calculated.
DLC 8 DLC for CAN frame

@ 11bit () 29bit

Type of CAN frame

@Rx DT

Rx — received CAN frame by CANStudio
Tx — transmitted CAN frame by CANStudio

Start Bit

Indicate from which bit variable are consider
It is possible to increment by 1 bit.
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Mumber of Bits

Number of bits for variable
It is possible to increment by 1 bit.

Setting direction of data bytes.

]

Big Endian
Check means Big Endian, uncheck means Little Endian.
SSigne Type of the sign for variable.
+ Unsigned
signed
float
Background Clciking on this fields opens color selector window for current variable.

Using this function user can change color for variable and and for
trend.

Setting font color for variable.

Factor 1,0000

Read value is multiple by this value.
It allows to rescale the value for example “to move” delimiter.

Offset 0,0000

Value from this field is added to variable.

Add message to the list or accept changes after variable edit operation.

Cancel operation.

Variables in CANData are displayed as followes:

i+ Info

Mame Sign. D Value DLC Type Dire... Cou... |
E=F Info CAM1 0131 S0264 8  ithit Tx 109
dec 385 18,0000
bin 10 01101010
Name of displayed variable.
Mame Data source




CANStudio v3.x MANUAL

40

............. B Frame ID presented as Hex or Dec.
soi81
335
Value Variable value presented in decimal, hexadecimal or binary code.
i $ﬂ EEA
18,0000
10 01101010
oLC DLC of CAN frame.
B .......................
Type CAN frame type (11-bit, 29-bit)
abit
Dire Direction of variable flow
e Rx — received frame
Tx —transmitted frame
Cou... Received frame counter.
A03
| Variable marker refresh.

In this field in each CAN frame (refresh variable) the marker is changing (-, \, |, /)
what if cicling data are coming it looks as animation.
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6.2. Meters — configure variable to observe in meter

Meters are used for visualisation the variable value from the CAN frame.

IRAN RN FERLY B

LY
\‘oﬂ

.
.
.

.
Trpglest

=
TR L

=
G

%
%
%

-
-
-

e,

w‘hmm

I3
¥
L)

IERAN L
nunr

*
*
*

Double click on selected meter open configuration dialogue window. This is also possible to open this window by
clicking right mouse button on the selected meter and select Edit.

CANData (3.1)

=] CAM Message
CAM

ID (hex)

ID (dec)

DLC

Start bit
Mumber of bits
Endian

Type
Direction
Sign

Factar

Configuration window allows to set parameters of the received variable and gauge display parameters.

Active

CAN message CAN communication parameters

CAN CAN channel selecting
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ID (hex) CAN frmae ID in hexadecimal.
ID (dec) CAN frame ID in decimal.
Start bit Start bit of the variable.
Number of bits Selectable evry 1bit.
Endian Setting direction of data bytes in variable.
Type Frame type
11bit: 11 bit CAN frame (standard)
29bit: 29 bit CAN frame (extended)
Direction Data direction
Rx — received CAN frame.
Tx — transmitted AN frame.
Sign Unsigned, signed or real value.
Factor Value is multiple by this value. It allows to rescale the value.
Offset This value is add to variable.
Analogue gauge
Name User name.
Color Background gauge color.
Hand color Gauge hand color.
Picture
Image folder Setting picture for background gauge.
file Background file as bmp.
Scale
Range min. Minimal range value for scale.
Range max. Maximal range value for scale.
Decimals Precision for displayed value. This value means how many decimals is
displayed.
Position min. Position of minimal scale in 360°.
Position max. Position of maximal scale in 360°.
Major ticks Major tick number.
Minor ticks. Minor tick number.
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On toolbar there are function which allows to set display parameters.

J|

ON/OF local pause for CANGraph window.
Pause the display in this window.

Pause can be ON/OFF by main pause push button in main toolbar of CANStudio.

Set panel only for two gauges.

-
- Panel for four gauges settled in two rows.
-
— Panel for fours gauges settled horizontal in one row.

Panel for eight gauges settled horizontal in two rows.
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6.3. Visualisation — graphical presentation

=’ (3) CANData

This tab allows to set different kind of gauges, displays, bargraphs, texts and LEDs. Allows to build
visualisation system for received and transmitted data in CANStudio. To put object on the board it is necessary left
mouse button click on selected object on toolbar and then also left mouse button click on the graphical board.
User can set size of each object by catching the corner and adjust size. Double click on object allows to set

individual parameters for the object.

Changing the size of the object as well as parameters is only possible in Edit mode.

On toolbar there are as follows:

I D ‘ New visualisation.

| o | ‘ Push button for send CAN frame to CAN bus.

@@ OO | Predefined color LEDs.

E Thermometer.

Segment display.

Analogue gauge.

®

| I"'q Level gauge.
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— Bar-graph.
=T Description text.
‘.Edit Changing edit mode to operation mode and back.

Open CANData parameters settings window.
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6. CANAnalizator window (4)

CANAnalizator module allows to display all CAN frames from CANbus in tabelar or chronological mode.
There is also interpretation modules and filter module.

(4) CANAnalizator

= == Rx o |Ta 4 |Rx . |Tx ,|Rx | Tx
np?nﬂmm.@ D.‘I‘ SRS IR AR YO X
Tim Frame ID DLC Type Data Description Counter

2013-01-18 22:-53-08,874_4 0000_00___ 0181 a llbkit 00 OO0 00 00 00 00 00 00 TxPDO 1 Node 1 (501) 0005
2013-01-18 22:53:15,453.1 0000.00... 0000... a 25bit 00 00 00 00 00 00 00 00 0001

1 3
& Errors || 558/| RX || T ||lPASSIVE | BUSOFF | y

& M o s | ) =D D.ioz"*ﬂq_ Ly T T S B of

Time dT  FrameID DLC Type Description Cournter Direc|

(L
0! Rx || ™ |PASSIVE |[BUSOFF |

Clicking right mouse button on main field window we open pop-up menu:

Save To LOG File
v | CAMN2 ON/OFF

Add To Filter (Block)
Add To Filter (Pass)

Set Default Colurmns Width

Tirmne

dT
Frame ID
DLC
Type
Data
Descripticn
Counter
Direction
Index
RTR

L N N N N
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Save To LOG File

Allows to save displayed frames in LOG file.
This function is active only in chronological mode.

v CAM2 ON/OFF
v CAN1 OM/OFF

Allows to show or hide one of the CAN channel window.

Add To Filter (Pass)

Add To Filter (Block)

Add selected frame to block or pass filter. This function is only availabe in tabelar
mode.

Set Default Colurmns Width | Allows to set default columns width for CANAnaliztor window.

Toolbar of CANAnalizator:

s

CAN channel identification.

CAN ON/OFF CANopen® interpretation.
opea Turning ON this function display interpretation of CANopen® messages in description
column.
1939 ON/OFF J1939 interpretation.
Turning ON this function display interpretation of J1939 messages in description column.
FMS This function is not available.

Hide/Show detailed interpretation window.

Clear tables it is possible to do any time.

Allows to to change display mode as a chronological or tabelar.

Tabelar mode displays CAN frames in rows and increment counter. In chronological
frames are add behind or before last frame. It depends about direction of display. It is
nor permitted to change display mode during runtime.

Setting direction of adding next CAN frame. This function is only available in
chronological mode.

ON/OF local pause for CANAnalizator window.
Pause the display in this window.
Pause can be ON/OFF by main pause push button in main toolbar of CANStudio.

Filter configuration. Open filter configuration window.
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—f_. Filter ON/OFF.
i ON/OFF CAN frames filter in CANAnalizator window.
Rx ., ON/OFF Filter RX ON/OFF.

= Filtering display of all received CAN frames.
Tx, ON/OFF Filter TX ON/OFF.

= Filtering displayd of all transmitted CAN frames.
Rx ON/OFF Filter 11 bit RX.

=* Filtering (blocking) display of all received 11bit CAN frames.
Tx , ON/OFF Filter 11 bit TX.

=: Filtering (blocking) display of all transmitted 11bit CAN frames.
Rx | ON/OFF Filter 29 bit RX.

= Filtering (blocking) display of all received 29bit CAN frames.
L{ ' Filter 29 bit RX.

=+ Filtering (blocking) display of all received 29bit CAN frames.
E Function not available.
ﬁ Open CANAnalizator parameters settings window.

6.1. Tabelar display mode.

In tabelar display mode, received messages are sorted according to ID. Each message with ID and proper
DLC is assigned to its own row in the table when last messages in received. Messages with the same ID but
different DLC are displayed in separated rows.

In the table there shown:
Time — date and time of received CAN frame of message;
time is get from CRUSB v1 or V2 (for CRUSB v1 date is only available when RTC in ON)
dT — time between last two CAN messages and the same ID
ID — CAN frame ID
DLC — number of data bytes.
Type — CAN frame type; 11b: 11 bit CAN frame (standard) 29b: 29 bit CAMN frame (extended)
Data — data bytes as LSB...MSB
Description — Interpretation description if it is ON.
Counter — CAN frames counter; shows how many CAN frames was collected with the same ID
Direction — describes if it is received or transmitted CAN frame.

Rx — received CAN frame Tx — transmitted CAN frame from CANStudio.
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Index - number assigned by CANStudio, this number is assigned as a next of received new CAN frame.

6.2. Chronological display mode.

In chronological display mode CAN messages are displayed next by next. All list of CAN messages are
displayed according to time. Echa CAN frames get new row in the table.

In the table there shown:
Time — date and time of received CAN frame of message;
time is get from CRUSB v1 or V2 (for CRUSB v1 date is only available when RTC in ON)
dT — time between last two CAN messages and the same ID
ID — CAN frame ID
DLC — number of data bytes.
Type — CAN frame type; 11b: 11 bit CAN frame (standard) 29b: 29 bit CAMN frame (extended)
Data — data bytes as LSB...MSB
Description — Interpretation description if it is ON.
Counter — CAN frames counter; shows how many CAN frames was collected with the same ID
Direction — describes if it is received or transmitted CAN frame.

6.3. Status bar
In the CANAnalizator status bar there are presented information about current CAN bus status and
statistics such as current CAN bus load, CAN frames counter and error frames counter.

Licznik 0! | Counter all CAN frames from CAN connection moment (both kind received and
transmitted).

Btedne 0 CAN error frames counter which appear on the CAN bus.

RX Signalizing problems of receiving CAN frames from CAN bus.
Error is signalized by changing field to red color.
Most reasons of this error is different CAN boudrate on CAN bus against to CRUSB
device.

™ Signalizing problems of transmitting CAN frames to CAN bus.
Error is signalized by changing field to red color.
Most reasons of this error is different CAN boudrate on CAN bus against to CRUSB
device. Then sent CAN frames is not acknowledged by any other CAN node which
means error.

BUSOFF Signalizing serious CAN bus problems. Error is signalized by changing colour to red.
BUS OFF means that CRUSB is cut off from CAN bus, because to many CAN error
frames.

PASSIVE Signalizing reaching passive error level.
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6.4. CAN messages detail interpretation window.

(4.2) CAN 1 Intepreter

CANopen | 11939
- \@@E@@@ o

=+ s0000 HMT OPERRTICMAL
211

<

QPERATIONAL

This window presents detailed interpretation of CANopen®, J1939 CAN frames. User can filtering some messages
so displayed will be only these important.

Interpreter window Toolbar(4.2):

CANopen® protocol tab.

|

Fold/Unfold CANopen® frames.

Searching CANopen® ID frame.

Search CANopen® ID push button.

ON/OFF filtering Heartbeat messages.

ON/OFF filtering Bootup messages.

ON/OFF filtering EMCY messages.

ON/OFF filtering SDO messages.

ON/OFF filtering PDO messages.

ON/OFF filtering NMT messages.

@@@@EE@E\'"%
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[

ON/OFF filtering LSS messages.
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6.5. CAN frame Filter

CAN frame filter allows to select messages which must be blocking or passed to be displaed in
CANAnaliztor window.

{4.1) Filter

IDHex | IDDec | DLC | Type | X |3/ »

L

| Dpec |Dic | Type [ X[ -

Clicking right mouse button on table field Rx or Tx we get pop-up menu:

Add
Delete
Clear

user can add, delete selected CAN frame and clear all values.

= Shows filter settings window.
T

=l ON/OFF filter operation.

—

According to selecting elements or %  */ for selected CAN frame will be blocked of passed.

11In order to pass only selected CAN frames it is necessary to switch ON blocking Tx and Rx frames.

Rx Tx
= =
— —

Filter definitions are saved in the project.

It is possible to load or save defined filter configuration in any place in the hard drive using function under push

buttons: ELH
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Filter configuration window is divided into two parts:

1.

2.

Filetr TX

This function allows to set CAN frames which are transmitted to be blocked or pass in CANanalizator.
Procedure how to add CAN frame to filter:

- in the configuration field type CAN frame ID, DLC and frame type.

- using press button Add new frame appear in the list (depends form Rx, Tx settings)

Add CAN frame to filter is also possible by Add to Rx/Tx filter function by click right mouse button and
select this function from pop-up menu.

Filter RX

This function allows to set CAN frames which are received to be blocked or pass in CANanalizator.
Procedure how to add CAN frame to filter:

- in the configuration field type CAN frame ID, DLC and frame type.

- using press button Add new frame appear in the list (depends form Rx, Tx settings)

Add CAN frame to filter is also possible by Add to Rx/Tx filter function by click right mouse button and
select this function from pop-up menu.
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7. CANKonfigurator window (5)

CANKonfigurator allows to create CANopen® network configuration. Configuration is done by inserting on
graphical board nodes. To each nodes it it is possible to link ID number, EDS file or DCF file and bitmap and
description. Loaded EDS file for selected node is stored in t he project together with values and modification for
selected. Double mouse clicking on the node shows Node tab where user can work on EDS or DCF files. For
devices supporting LSS is prepared module for simple node configuration.

Operating with CANopen® devices is based mainly on its configuration with access using EDS or DCF file. EDS file
should be provided by CANopen® device manufacturer. CANStudio is equipped with advanced module for EDS file
workout, allows its modification in the project via adding or deleting data. There is also module for check file
correct during file loading. In the window on status there display parameters for selected element of Object
Dictionary. Elements are displayed as a tree style of Object Dictionaries Indexes.

User can modify parameters stored in the node/device and read or write all of indexes including sub-indexes of
Obiject Dictionaries in the Node/Device.

‘Vendor IDs 991

Toolbar for Net tab:

.%l Allows automatic detect CANopen® nodes.
It is recommend to switch all nodes into pre-operational state.

+ Adding new CANopen® network node. In order to add new node it is necessary to click
- on this push button and then new node will be added to board. User have to configure
this node.
- Deleting selected node from project.
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2

Zoom in elements in the work area.

2

Zoom out elements in the work area.

of

Open CANKonfigurator parameters settings window.

Clicking right mouse button on selected node we get pop-up menu:

Top
Bottom
v Show BMP
v Show decription

Position Lock

Decription Color

Mode Clone

Top This function allows to move node on the top of board
Bottom This function allows to move node on the bottom of board
Show BMP ON/OFF node bitmap

Show decription

ON/OFF node description

Position Lock

ON/OFF node fix on the board

Decription Color

This function allows to select description font color
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Kolor

Kolory podstawowe:

EEENTT
EEEENN
ERENET]

—
—
=
|
L
.

Kolory niestandardowe:

EEl 'EEEER
BN HEEERENET
BNl HEEET

lory niestandardowe ==

3
.
=

—

| Aoy |

Mode Clone This function allows to clone node.

7.2. Node tab

Double click left mouse button on selected node will show node tab for node editing as follows:

u_- (5) CANKonfigurator

CANL |
Net | Mode |

:F EEREDRR

D (504 | [1cn-D64

| 50000 || Searchindex

ICN-DE4| Node 2

[1000] Device Type
1001] Error Reqister
1003] Array Pre-defined Error Field
COB-ID SYNC message
Manufacturer Device Name

»

Manufacturer Hardware Version
Manufacturer Software Version
Guard Time

Life Time Factor

1010] Array Store parameters

1011] Array Restore Default Parameters
1014] COB-ID EMCY

1015] Inhibit Time Emergency
1016] Array Consumer Heartbeat Time

[10171 Producer Heartbeat Time
0%

FEEFERNEEFEEREER®
1 e

Fl

| | Vendeor IDs 991
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Click right mouse button on the tree will show pop-up menu:

Clear selected

Edit Object Dictionary
Add Object dictionary
Delete Object Dictionary

Clear selected

Allows
Pozwala na skasowanie zaznaczonych przez uzytkownika indeksdw.
IIENUE4|
[1000] Device Type
[1001] Error Reqister
[1003] Array Pre-defined Error Field
[1005] :
F [1008] [l

Edit Object Dictionary

Function allows to change parameters selected Object Dictionary.

Add Object dicticnary

This function allows to add new Object Dictionary index.

Limit Limnit

Limit High

Description

PDO Mapping

In this window user have to set new object. Information about structure of Object
Dictionary is available in CAN in Automation (CiA® Draft Standard 301) specifications.
Information about EDS structure is avaliable in CAN in Automation (CiA® Draft
Standard 306) specifications.

Delete Object Dictionary

This function remove selected Object Dictionary.
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Double left miuse button click on the Hex or Dec allows to modify value.

111 Once again EDS is loaded for selected node then modified values will be lost.

Access type description according to DS 301:

RW —read and write access
WO — write only access
RO —read only access

CONST —read only access, value is constant

General object type according to DS 301:

Index Variable type
0001 BOOLEAN
0002 INTEGERS8
0003 INTEGER16
0004 INTEGER32
0005 UNSIGNED8
0006 UNSIGNED16
0007 UNSIGNED32
0008 REAL32

0009 VISIBLE_STRING
Toolbar for node tab:

This function allows to fold or unfold EDS tree objects.

= [1000]
Value Hex
Value Dec
Arcess
Ohject Type
Data Type
Default Value
Lawv Limit
High Limit
PDO Mapping

Device Type

RO

Var
Unsigned32
00g70191

[ |

5 o o

This function allows to filter selected EDS objects.
In order to this it is necessary to select objects by check box
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Indinometer | ICMD 64

[1000]
[1005]
[1009]

Device Type
COB-ID SYMC message
Manufacturer Hardware Ve...

EEE
L

Open EDS file for selected node.

Open DCF file for selected node.

LY

Open BMP file for selected node.

Ui

This function displays inforamtion about loaded EDS file.
- displaying EDS file with editing possibility.

B m
',

T

] EDS ||=||e info Device info

[Comments]
Lines=%
Linel=ICH-D - cockpit and dashboard node

Lined4=- File compatibel with FH-wversion V0.4
Lines=

Line&=

Line7=

Line8=

Linei=

[FileInfo]

FileName=D:%Projekte\Inter Control\ED5\ICHN-D.eds
FileVersion=0

FileBevision=8

EDSVersion=4.0

Description=ICH-D - dashboard and cockpit node

- displaying EDS file information.

EDS | Fileinfo | Device info
Mazwa pliku KN45-Q40KN-CANO-V2.eds (D:\Projekte\Inter Con...
Rozmiar 12705 B
Lirii 3439
Utworzony przez Inter Control GmbH & Co. KG
Czas utworzenia 0F:57AM
Data utworzenia 04-02-2007
Zmodyfikowany przez A, Fries
Czas modyfikadi 10:17AM
Data modyfikadi 05-27-2008
Wersja pliku 0
Wydanie 8
Wersja EDS 4.0
COpis ICN-D - dashboard and cockpit node
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- Display device information existing in EDS file.

EDS  Fileinfo | Device info |
-

Vendor Mame Inter Control GmbH & Co. KG B
Vendor Mumber 0x0000007A
Product Mame ICN-D
Product Number 0x1D1ED199 A
Revision Mumber 0x00000001 3
Order Code 0xFFFFFFFF
Baudrate 10kbit/s -
Baudrate 20kbit/s +
Baudrate 50kbit/s + N
Baudrate 100kbit/s -
Baudrate 125kbit/s +
Baudrate 250kbit/s +
Baudrate 500kbit/s +
Baudrate 800kbit/s + i
| Y [ S, B T T | P T o 1o L

E-_1 This function allows to save EDS file.

-
E;L-i This function allows to save DCF file.
o

Eﬂ This function allows to save CSV text file.
)
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Status bar:

1002 Current scale view for board.

ID=4 (504) ICND 64 Info bar for selected node.

‘Vendor IDs 879 Information about VENDOR ID numbers.

Additional functions for node/device:

|4 | %04 | [ICN-D&4 |

|$UUUU|| Search index ||ID||PD||5 ||R||R-C|

— Node ID

ICH-D&4 User name for node

(0000 || Searchindex | This function allows to search selected index of Object Dictionary.

| 0 ||P[J ” 5 ” R ||RJ::| NMT messages:
————— O — operational

PO — pre-operational

R —reset

RC — communication reset

11 NMT messages concern selected Node ID

| Load EDS progress.
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7.2.1. CANopen® manage

flfmﬁpen | LSS
All -
Default
EEFR.OM
| |
[ (12 ]
Read I|.I'u;rit|e
F'.E_ad AJI_
Write Al
DCF—}HEXEIEC
Delete HEX/DEC

Choose range of parameters.
Select range the parameters which will be used for read or write into device using
press button Default and EEPROM.

Comunication
Application
Manufacturer

Diefault Loading default manufacturer settings.

Sends CAN frame which order to load default values into Object Dictionary,
provided by manufacturer.

Range of parameters is selected in the selection field as above.

Reading is done by operation on Object Dictionary 0x1011 according to CiA® DS-
301.

EEPROM Storing data in device.

Sends CAN frame which order to store values into Object Dictionary.

Range of parameters is selected in the selection field as above.

Storing is done by operation on Object Dictionary 0x1010 according to CiA® DS-
301.

Text information about read and write SDO operation.

' 457 I'| Progress of reading or writing Object Dictionary via SDO.
Read Read selected Object Dictionary
Write Write selected Object Dictionary
Read Al Read all elements from Object Dictionary.
After reading, all values are displayed in the HEX/DEC.
Wlrite Al Write all elements from from Object Dictionary.
For writing data are taken from Column HEX /DEC, if there is empty field then
this Object Dictionary is skipped.
DCF-=HEY [DEC Rewrites values from DCF field to DEC/HEX fields.

Allows to write values in the device because for writing, data are taken from
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HEX/DEC fields.

Delete HEX,DEC Deletes values in HEX/DEC fileds

7.2.2. LSS manage

CAMopen | LS55
Node ID
Vendor ID
Product Code
F.ewvisin Mumber
Serial Mumber
Read Read (5DQ)
Configuration Waiting
Selective Mode
New ID
Set
Boud rate
Set
EEPR.OM

This tab allows to read device information via LSS and also configure ID and CAN baudrate for for device which
support LSS protocol.
111 only some of devices has got LSS implementation.

Layer Setting Service (LSS) in CANopen® protocol defines communication service for setting ID and CAN baudrate.
In the filed Node ID type current Node-ID (device).
Using press button Read (SDO) is possible to read device parameters from Object Dictionary 0x1018.

Next it is necessary to set device into Global State by Global Mode — Configuration. In this mode, device is ready
to receive CAN frames with new settings.

It is possible to call Switch State Selective to set device into configuration state (press button Selective Mode).
After click left mouse button on it then CAN frames are sent based on data previously read from device.

11! To use function Selective Mode it is necessary to read node parameters.

After setting, all data should be stored in device by store command generated by click left mouse button on
EEPROM.
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Example configuration:
1. Device with ID 02h in the pre-operational state.
In the filed Node Id type 02.
Switch device into LSS configuration mode: Global Mode - > Configuration.

Using Read press button, read parameters from device (information).

oA W

In the filed New Node ID, type new Node ID. Using press button Set then new ID is send to device. Correct
operation will be confirmed by showing green OK text behind the Set press button.

6. Inthe filed Baudrate, type new CAN baudrate. Using press button Set then new CAN baudrate is send to
device. Correct operation will be confirmed by showing green OK text behind the Set press button.

7. Save settings by pressing STORE in EEPROM.

8. After reset device will start with new settings.

Node I
Node ID - in this filed type current Node ID
Vendor ID
Vendor ID - read manufacturer Vendor ID
Product Code
Product Code - read product code
Revisin Number
S Revision Number - read revision number
Eral Number
Serial Number - read serial number
Read Read (SDO) ) . .
: - read above information via LSS
Czytaj
- read above information via SDO
Czytaj (SDO)
Configuration Waiting Switch device into LSS mode:
Configuration - LSS configuration mode
(7E5h / 04h 01h 00h 00h 00h 00h 00h 00h)
Waiting — LSS waiting mode
(7E5h / 04h 00h 00h 00h 00h 00h 00h 00h)
Selective Mode After pressing this press button then sequence Switch State Selective
CAN frames with above node parameters is send.
Nowy ID Setting new Node ID.
Correct device response is confirmed green icon on the right side
New Node ID will be used after device reset if EEOPROM store was done.
Predkost Setting new baudrate for node.
Correct device response is confirmed green icon on the right side
New baudrate will be used after device reset if EEOPROM store was
done.
Store parameters into EEPROM.
| eow | [OK

Correct device response is confirmed green icon on the right side

Send CAN frame (7E5h / 04h 01h 00h 00h 00h 00h 00h 00h)

This filed below STORE in EEPROM press button interprets device
response.

bit iming accepted
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8. CANGenerator window (6)

; (6) CANGenerator

D Type DLC RTR BO B3 B4 BS Be B7 Char Edit

$0151|11bit |8 500 s00| so0| s00| s00| SO0
£00000212 | 29bit |8 00 s00| 00| s00| s00| s0O

Loaded Sent Loop Send
o[ 0% Wyl
o[ 0% Wyl

This module allows user to add generator list and send data to CAN bus from CANStudio. Allows to send
package frames from LOG file.

8.1. Frame generator

Toolbar:

- Go into panel view.

; (6) CANGenerator

In order to return to tabelar view it is necessary to click on =*

Add new generator.

G+
c Delete selected geneartor.
|E| ON/OFF LOG generator window.
Click right mouse button on this icon user gets access to Command list edit function,

which allows to define sequence of CAN frames for send and save in text file. Loop
ON/OFF allows to send defined sequence of CAN frames in loop.

Command list edit
Loop send ON/OFF
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0 zE

Cl;0100;F5;00000181;8;ARBEBCCDDEEFF1122
Cl;0100;F5;00000182;7;AABEBCCDDEEFF1122
Cl;0100;F5;00000183;6;2ABBCCDDEEFF1122

Loop Send ON/OFF allows to send cyclically defined CAN frames.
After deinined or load list of commands. Click left mouse button on CMD push button
then list of CAN frames is send do CAN bus according to time intervals.

Row structure:
CHANNEL <semicolon> CZAS <semicolon> COMMAND <semicolon> ID <semicolon> DLC
< semicolon DATA

CHANNEL:
Cl1-CAN1
C2-CAN 2

COMMAND:

FS - 11bit frame

RS - 11b RTR frame
FE - 29b frame

RE - 29b RTR frame

Example of definition:
Sending 11bit CAN frame in 100ms interval, IDOx181, DLC =8, data OxAA 0xBB 0xCC OxDD
OxEE OxFF Ox11 0x22
C1;0100;FS;00000181;8,AABBCCDDEEFF1122
C1;0100;FS;00000181;8;AABBCCDDEEFF1122
C1;0100;FS;00000181;8;,AABBCCDDEEFF1122

D Clear CMD window.

Ej Loading command list from file.

H Saving command list in the file.

Configured list of command is stored in CANStudio project.
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Attention!

Clicking left mouse button on this icon sends loaded commands list to CAN bus.
To avoid casual command list send after click left mouse button on CMD icon it is
necessary to clear the command list.

Attention!
On last row there must not be any space or ENTER character.
If ENTER is on end then Sentence error message will appear.

o

Open parameters settings window.

8.1.1. Generator configuration
Double click left mouse button on generator name user go to generator configuration tabs.

8.1.2. Messages tab

This tab allows to set parameters for CAN frame.

(6) CANGenerator

IMessagE | Slider

CeN1 v | [Gend L&l
_RTR

Mezzage ID DLC mz | Gen.

30181 | (8% ||$00 | $00 | |$00 | |$00 | |$00 | $00 | $00 | |$00 |

| Send |

Return to tabelar view.

|mN1 -

Select CAN channel for send CAN frame.

Gen 1

Generator name given by user.

Mezzage ID

CAN frame ID.

DLC

Number of data bytes.

Emar

Time interval for cycling send.

| 29kit

Checking this box set 29bit frame identification (extended). If this box in not checked
then Can frame is 11bit (standard)
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RTH

Setting type of CAN frame as Remote Frame.
RTR bit in arbitrage field is set to recessive.

Remote frame it is frame which data transition request from selected device. Include
Node ID, DLC set as DLC for requested frame and no data. Currently this type of
communication is not recommended to use in CAN network and often not supported by
devices.

Gen.

ON/OFF for cyclic CAN frame generating according to time duration settings.

s o] 0 fm s 30 [0

Data fields.

| Send |

Left mouse button click sends once CAN frame to CAN bus.

8.1.3.Slider tab

In this tab user can set parameters for interactive slider for send CAN frame.

3

- [6) CANGenerator

BT

Endian
I
|_¥:

Big

Mir.

Return to tabelar view.

Mi. El Minimal value for variable.
Max, El Maximal value for variable.
Start bit Start bit for data which will be send to CAN bus. Value is chcnge with 8 bit step.
~Endian Direction of data bytes in the variable.
+ Small
Big

Slider which allows to send interactively data from range Min to Max.

111 Number of bytes is depend of Max. value.
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8.1.4. Multi-slider tab

This tab allows to set parameters of sliders for send CAN frame.
Allows to set all bytes in one CAN massage.

| Message | Siider |Mu|1:i—57/ak |
b o[ 4 oo e
0 o[ oogO=
0 o[ oz o=
T o oozl
0 [ JogE=
0 o[ oz o=
0 s
Slider

Minimum value

Maximum value

Start bit

v b TWIN |

Checked — Big Endian, unchecked Small Endian




CANStudio v3.x MANUAL

70

8.2. LOG Generator — send CAN frames from LOG file

This function allows to generate CAN frames according to real logged CAN frames in file. Push button | LG |

allows to show or hide of table for both CAN channels.

CAM File Laod
[ 1 e
O] 2

User can load LOG file by clicking on push button

== 106 - —

Sent Loop  Send

o[ oW [7] [ Send
o[__oW [] ['Send

]

v | « Win32 » Debug »
_ ' T N =

- | &,-| Przeszukaj: Debug o
. = =

Organizuj Mowy folder

=- 0O @

“El Ostatniemie *  Nazwa

Data modyfikacji

4 Pobrane
] & CFG 2012-12-22 18:54
B Pulpit . .
1 CiA_Profiles 2012-12-22 18:54
L . CiA Vendars 2012-12-22 18:54 I
7 Biblicteki
. Help 2012-12-22 18:54
o Inf 2012-12-2218:54
@ Dokurnenty (= o o I - =
Ll Lang 2012-12-2218:54 Wybierz plik
J’ Muzyka ) do
. Projects 2012-12-22 18:54 dalad
[ Obrazy podgladu.
i L. TOOLS 2012-12-22 18:54
E Wideo
@ Grupa domow:
1
1
1% Komputer
ﬁ Dysk lokalny _ | f | b
Mazwa pliku: - l?CANStudio v3 VI
| owér | | Anuij |

Module allows to load the following file types:

CANStudio v3 -

CAMStudio v3
CAMStudio v2
| CRUSB2
| PEAK

CANStudio v3 LOG file stored in CANStudio 3

CANStudio v2 LOG file stored in CANStudio 2

CRUSB2 LOG file stored on CRUSB v2 SD card (DIGA product)

PEAK LOG file stored on PCAN-USB (PEAK)
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Table column description:

= Check this box means that push button for the generator will be displayed on panel mode/view.
[ (see 8.1)

File LOG, CSLOG file path

Laod Push button to load LOG file.

Loaded Information about loaded CAN frames from LOG file.
Sent Information about progress of send CAN frames to CAN bus.
[ 0%

Loop Check this box means that after sending last CAN frame them start sending Can frames from first
[ CAN frame.

Send This push button start sending CAN frames to CAN bus.

Send
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9. CANScript (7)

w CANScript (7)

File Script

D Ei? H ’ E |Pas:3|5cri|:lt v|‘
bar
s M5G CaN:string:
begin
s MSG CAN:='000001810BARBECCDDEEFF1122"; SA11bit
CAN 1 TX 5(s_MSG CAN,100):
DE Writelnis MS5G CAN);

5 M5G CAN:='O00001812E8RABBCCDDEEFF1122"'; SAE28b1t
CAN 1 TX 5(s MSG CAN,100);
DE Writeln(s M5G CAN):

1
2
3
4
5
&
7
g
4

[
= oo

cnz 5 meo  meo
2 a RX=0 X=0

Script system allows user to write his own scripts which make more flexible work with CAN.

The following languages are available:

* Pascal
e C++

* Java

* Basic

D | New script

‘ B Load scrip

H Save script

m Run script

[a Debugger window ON/OFF




CANStudio v3.x MANUAL

73

F Clear Debugger window

Language selector

& Settings

9.1. Status bar

e =
0 RX=0 X=0

CAN status information

g Number of CAN messages counted in Rx FIFO for eacg CAN channel
]

Number of CAN frames received by selected CAN channel

TX=0 Number of CAN frames sent by selected CAN channel

9.2. List of native commands

Terminal commands

DB_Writeln procedure ST_Writeln(const s: string);
Send strinf to debugger window

DB_ReadIn function ST_Read|In(const question: string): string;
Get string from debugger window

DB_Clear ST_Clear;
Clear debugger window




CANStudio v3.x MANUAL

Komendy CAN:

SC_CANout procedure SC_CANout( u32_ID: longword; u8_DLC: byte; au8_DATA: array
of byte;u8_RTR: byte; u8_Type: byte; u8_DIR: byte; CAN_CH: byte);

Procedure to send CAN frame to selected channel

CAN_1_TX_S procedure CAN_1_TX_S(str: string;u16_Time:word);
CAN_2_TX_S Procedure to send CAN frame to selected channel as string (hex)

Przyktad wystania ramki 11bit:
CAN_1_TX_S('0000018108AABBCCDDEEFF1122',100); //ramka 11bit
CAN_2_TX_S('0000018108AABBCCDDEEFF1122',100); //ramka 11bit

00000181 CAN frame ID
CAN frame ID

0 0-—11bit
2 - 29bit

DLC datai0do 8

AABBCCDDEEFF1122 |Data bytes

100 Time interval for delay (not implemented)

CAN_1_RX_S function CAN_1_RX_S:string;
CAN_2_RX_S function CAN_2_RX_S:string;

Function to get CAN frame form FIFO for selected CAN channel as string.

CAN_1_RX_CLEAR CAN_1_RX_CLEAR;
CAN_2_RX_CLEAR CAN_2_RX_CLEAR;

Clear all CAN frames from selected CAN channel FIFO
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File commands

TEXT_FILE_OPEN_W

procedure TEXT_FILE_OPEN_W(S_FILE:STRING);

Procedure to open text file for write
S_FILE: full name and path for file

TEXT_FILE_OPEN_R

procedure TEXT_FILE_OPEN_R(S_FILE:STRING);
Procedure to open text file for read
S_FILE: full name and path for file

TEXT_FILE_CLOSE

procedure TEXT_FILE_CLOSE;
Procedure to close text file

TEXT_FILE_WRITE_S

procedure TEXT_FILE_WRITE_S(STR:STRING);

Procedure to write string to tet file included CR char on end.

TEXT_FILE_READ_S

function TEXT_FILE_READ_S:STRING;
Function to read string from fileF.
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