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1. Hardware Installation

1-1 PCI Express CAN FD Card

The hardware installation of PCI Express Industrial 1/O Control Board is easy to carry out.
Before inserting the card into the PCle bus, please follow the detailed steps given below to
install the board in your computer.

To avoid damaging to the computer, make sure to remove
ASAFETY FIRST any power connection before card installation.

Step 1: Turn your PC’s power off, and shut off the power to any peripheral.
Step 2: Remove the power plug from the plug socket.

Step 3: Remove the cover from the computer case.

Step 4: If fitted. Remove the metal cover plate on the rear of a free PCle slot.
Step 5: Insert PCI Express Industrial I/O Control Board into the free PCle slot
and screw it firmly on the bracket side.

Step 6: Place the cover back onto the computer.

Step 7: Insert the plug into the plug socket.
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1-2 M.2 PCle CAN FD Card

The hardware installation of M.2 PCI Express Industrial /0 Control Board is easy to carry
out. Before inserting the card into M.2 slot, please follow the detailed steps given below to
install the boards in your computer.

To avoid damaging to the computer, make sure to remove
ASAFETY FIRST any power connection before card installation.

Step 1: Remove the screw attached to the motherboard.

Step 2: Insert M.2 Card tightly into the M.2 slot with 20° angle. (SUNIX M.2 Card supports
Key-M and Key-B slot)

Step 3: Push the M.2 card down to the screw hole.

Step 4: Lock screw on M.2 card that you remove from motherboard in stepl.

Step 5: Connect ribbon cable

Step 6: Secure the extension board to PC chassis.
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1-3 Mini PCle CAN FD Card

The hardware installation of Mini PCI Express Industrial I/O Control Board is easy to carry
out. Before inserting the card into Mini PCI-E slot, please follow the detailed steps given
below to install the boards in your computer.

To avoid damaging to the computer, make sure to remove
ASAFETY FIRST any power connection before card installation.

Step 1: Remove the screw attached to the motherboard.

Step 2: Insert Mini PCI-E Card tightly into the Mini PCI-E slot.

Step 3: Push the Mini PCI-E card down to the screw hole.

Step 4: Lock screw on Mini PCI-E card that you remove from motherboard in stepl.
Step 5: Connect ribbon cable

Step 6: Secure the extension board to PC chassis.
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2. Pin Assignment

PCI Express / M.2 / Mini PCle Series

DB9 Pin define

DBIM
) PIN Signal
,@ ! _
el
s—re ol ! 2 CAN L
7 ®
s—e ol 3 3 GND
9 ® ® 5
o T
5 -
—
6 GND
7 CAN H
8 -
9 -




Sinix

3. Termination Setting

3-1 PCle Series card

Windows platform : Termination enable by software API
(default disable)
Linux platform : Termination Always disable

3-2 M.2 PCle & Mini PCle Series card

Termination jumper default is disable

Termination

J Setti S
Status umper Setting escription

Disable Pin3 Close Pin1 & 2

Close Pin2 & 3

RREIR V7
g888 A I fﬁ
@ hepm)
Y

A8 \ g CAN1 ! Son ] cAN2
| EED G EEm f M S
i| cany 1 canz |
: i i
CAN-C2102sI
CAN-M2102sI
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4. Driver Installation

4-1 Windows platform

(1) You can download the latest driver from SUNIX official website (http://www.sunix.com)

D O

P
roducts Search IS'eanch)

veurpieducimedellname

(2) Please execute Setup.exe to install driver. Driver InstallShield Wizard will show up and
please wait for driver install procedure running.

Please plug the board in an available I/O slot first, before installing the driver.
Unzip the software file and run setup.exe under Windows operating system.

Name Type

E] readme.txt Text Document

Application
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SUNIX SDC 1O Manager - InstallShield Wizard

Welcome to the InstallShield Wizard for SUNIX
SDC I0 Manager

The InstallShield Wizard will install SUNIK SDC IO
Manager on your computer. To continue, click Mext.

< Back Cancel

SUNIX SDC 10 Manager - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation. 3

Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to
exit the wizard.

InstallShield

< Back Install Cancel
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SUNIX SDC 10 Manager - InstallShield Wizard

Setup Status

The InstallShield Wizard is installing SUNIX SDC ID Manager

Installing

Installzhield

Cancel

10
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SUNIX SDC 1O Manager - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed SUMIX
SDC I0 Manager. Click Finish to exit the wizard.

< Back Cancel

11
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4-2 Linux platform

1. Driver installation
(1) Confirm the Kernel version is 4.11 or above, include 5.x and 6.x.

+1 root@test-System-Product-Name: ~

root@test-System-Product-Name:~# uname -a

Linux test-System-Product-Name 6.5.0-45-generic #45~22.04.1-Ubuntu SMP PREEMPT_DYNAMIC
Mon Jul 15 16:40:02 UTC 2 x86_64 x86_64 x86_64 GNU/Linux
root@test-system-Product-Name:~#

(2) Confirm that the following packages have been installed:

» make
» gcc
» gcc-12

» ncurses.h
If these packages are not installed, please confirm Chapter 9 Troubleshooting.

(3) Verify that the system detects the card by “Ispci”:

# Ispci

root@test-System-Product-Name:~# lspci -v -5 '0000:05:00.0'

05:00.0 Communication controller: SUNIA Co., Lid. Device zv@0 (rev 01)
Subsystem: SUNIX Co., Ltd. Device 86061
Flags: medium devsel, IR(Q 255

Memory at 84c02000 (32-bit, non-prefetchable) [disabled] [size=2K]
I/0 ports at 4000 [disabled] [size=64]

Memory at 84c@ee00 (32-bit, non-prefetchable) [disabled] [size=8K]
Capabilities: [40] Power Management version 3

(4) Unzip “SDCLinuxExpansionBoardDriver VX.X.X.X.zip".

root@test-System-Product-Name: /home/test# 1s

root@test-System-Product-Name: /home/test# lunzip SDCLinuxExpansionBoardDriver_V2.1.8.0.zip
Archive: SDCLinuxExpansionBoardDriver Vz.1.08.0.zip

(5) Enter SDCLinuxExpansionBoardDriver VX.X.X.X/driver driver” directory.
Use “make” and “make install” to build and install driver.

$make

12
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root@test-system-Product-Name: /home/test CLinuxExpansionBoardDriver_Vv2.1.0.0/drivert make
Compile SDC driver. (kernel 6.5.0-45-generic)

make CFLAGS_MODULE+=-DNETCAN CFLAGS_MODULE+=-Wframe-larger-than=2048 EXTRA_CFLAGS+="-DSDC_CREATE_UART=1 -DSDC_CREATE_DIO=1 -DSDC_CREATE_SPI=1
-DSDC_CREATE_CAN=1 -DSDC_CREATE_PARPORT=08" -C /lib/modules/6.5.8-45-generic/build M=/home/test/SDCLinuxExpansionBoardDriver_V2.1.0.0/driver

modules

make[1]: Entering directory '/Jusr/src/linux-headers-6.5.0-45-generic’'
warning: the compiler differs from the one used to build the kernel
The kernel was built by: x86 64-linux-gnu-gcc-12 (Ubuntu 12.3.8-1ubuntul~22.04) 12.3.0

You are using:

gcc-12 (Ubuntu 12.3.8-1ubuntul~22.64) 12.3.0

$make install

root@test-System-Product-Name: fhome/test/SDCLinuxExpansionBoardDriver_V2.1.08.8/driver# make install
Install SDC driver. (kernel 6.5.8-45-generic)

sudo
sudo
sudo
sudo
sudo
sudo
sudo
sudo
sudo

cp
cp
cp
cp
cp
cp
cp
cp

-f ./obj/sunix-sdc.ko [lib/modules/6.5.0-45-generic/kernel/drivers/mfd

-f ./obj/sdc_config.ko [lib/modules/6.5.08-45-generic/kernel/drivers/char

-f ./obj/8250_sdc.ko flib/modules/6.5.0-45-generic/kernel/drivers/tty/serial/8250
-f ./obj/sdc_dio.ko /lib/modules/6.5.08-45-generic/kernel/drivers/char

-f ./obj/spi-sdc.ko /lib/modules/6.5.0-45-generic/kernel/drivers/spi

-f ./obj/sdc_mcp251x.ko flib/modules/6.5.08-45-generic/kernel/drivers/net/can/spi
-f ./obj/sdc_mcp251xfd.ko /lib/modules/6.5.0-45-generic/kernel/drivers/net/can/spi
-f ./obj/can_sdc.ko /lib/modules/6.5.0-45-generic/kernel/drivers/net/can

depmod -a

(6) Reboot system, confirm the module is mounted

$lspci -v -s  “0000:xx:xx.x"

root@test-system-Product-Name:~# lspci -v -5 '0000:05:00.0'
05:00.0 Communication controller: SUNIX Co., Ltd. Device 2000 (rev 01)
Subsystem: SUNIX Co., Ltd. Device 0801
Flags: medium devsel, IRQ 16
Memory at 84c02000 (32-bit, non-prefetchable) [size=2K]
I/0 ports at 4000 [size=64]
Memory at 84c080e8 (32-bit, non-prefetchable) [size=8K]
Capabilities: [40] Power Management version 3
Kernel driver in use: sunix_sdc
Kernel modules: sunix sdc

(7) Check the SDC device nodes in /dev dev.

root@test-System-Product-Name:~# 1s /dev

2. Tool installation

13
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(1) Complete driver installation.

(2) Enter “./SDCLinuxExpansionBoardDriverVX.X.X.X/tools tools” directory.

(3) Enter the following commands in order.

$cp /x86-64/sdc-config /usr/sbin or cp /arm64/sdc-config /usr/sbin

$cp /x86-64/sdc-uart-config /usr/sbin or cp /arm64/sdc-uart-config /usr/sbin

root@test-System
-Product-Name
-Product-Name
-Product-Name

root@test-
root@test-
root@test-

System
System
System

(4) Enter ”./SDCLinuxExpansionBoardDriverVX.X.

-Product-Name: fhome/test/SDCLinuxExpansionBoardDriver_V2

: /homeftest/SDCLinuxExpansionBoardDriver_V2
: fhome ftest/SDCLinuxExpansionBoardDriver_V2
:fhome /test/SDCLinuxExpansionBoardDriver_V2

.1.0.0/tools# 1s

.1.0.0/tools# cp x86-64/sdc-config fusr/sbin/
.1.0.0/tools# FP x86-64/sdc-uart-cfg fusr/sbin/
.1.0.0/tools# |

X.X/script/Ubuntu”,or

“./SDCLinuxExpansionBoardDriverVX.X.X.X/script/Kylin” directory

$cp sdc- board -cfg.sh /etc/init.d
$update-rc.d sdc-board-cfg.sh defaults
$/etc/init.d/sdc- board -cfg.sh start

$sdc-uart-cfg -s

root@test-system-Product-Name: /home/test/SDCLinuxExpansionBoardDriver_Vv2
root@test-System-Product-Name: /home/test/SDCLinuxExpansionBoardDriver_V2
root@test-System-Product-Name: /home/test/SDCLinuxExpansionBoardDriver_V2
Starting sdc-beoard-cfg.sh (via systemctl): sdc-board-cfg.service.
root@test-System-Product-Name: fhome/test/SDCLinuxExpansionBoardDriver_V2
SAVE line ;Tlags=00000000;
SAVE 1 flags=00000000;

flags=00000013;
7;flags=00000013;

SAVE line

3. Terminal tool snxterm installation

.1.8.8/script/ubuntu# cp sdc-board-cfg.sh fetc/init.d/
.1.0.0/script/Ubuntu# update-rc.d sdc-board-cfg.sh defaults
.1.0.0/script/Ubuntu# Jetc/init.d/sdc-board-cfg.sh start

.1.0.0/script/Ubuntu# sdc-uart-cfg -s

(1) Enter “./SDCLinuxExpansionBoardDriverVX.X.X.X/snxterm” directory.

(2) Use “make install” to build and install snxterm.

$make install

root@test-System-Product-Name: fhome/test/SDCLinuxExpansionBoardDriver_V2.1.0.0/snxterm# make installl

gcc -02 -pthread -pipe -o snxterm snxterm.c -lncurses

cp -p snxterm fusr/fbin

(3) snxtermis a terminal tool, the tool could test serial port communication,

14
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Enter “snxterm” to execute the application.

$snxterm

root@test-System-Product-Name: ~

Ver:1.0.3.0

main menu
Serial port setup

Dumb terminal (ASCII mode)
Dumb terminal (Hex mode)
Send pattern

15
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5.Driver Verification

5-1 Windows platform

You can use Windows “Device Manager” to verify proper installation.
(1) Select Device Manager in the in the Windows Control Panel.

Controller Panel > All Control Panel Items > Device Manager

All Control Panel ltems — O X
$ » Cou. » AllC. v | O P
Adjust your computer’s settings View by: Largeicons =

Administrative Tools

@ AutoPlay

& BitLocker Drive Encryption

a& Backup and Restore
(Windows 7)

E.‘I Color Management @ﬂ Credential Manager

Date and Time

@ Default Programs

8| Device Manager .?;'1, Devices and Printers

(2) In the Device Manager window, you would read SUNIX I/0O Expansion Board
under Multifunction adapters catalog

& Local Users and Groups
&) Performance
& Device Manager
v &5 Storage
ne Disk Management
=4 Services and Applications

i Firmware

¥ Human Interface Devices

*® |DE ATA/ATAPI controllers

= Keyboards

O Mice and other pointing devices

- [z Manitars,

v 'l Multifunction adapters

h SUNIX /O Expansion Board

K7 Other devices
@ Ports (COM & LPT)
= Print queues

16
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(3) Execute “SUNIX SDC 10 Manager”.

SD
nl
Start > SUNIX SDC IO Manager

Recently added

SDC  SUNIX SDC IO Manager

Check the “Device List window”. If the interface card appears,
it means the driver has been installed successfully.

= $2¢ SDCIO Manager

v I3 Device List

Board

v BB M2c2Fr00

Board Info
<{ll MCP2518FD(1)

<l MCP2518FD(2) Model Name

O Reload Devices
Firmware Version

3 Settings

17
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5-2 Linux platform

Reboot system and check the module is mounted.

# Ispci -v

root@test-System-Product-Name:~# lspci -v -s '0000:05:00.0'

05:00.0 Communication controller: SUNIX Co., Ltd. Device 2000 (rev 01)
Subsystem: SUNIX Co., Ltd. Device 0081
Flags: medium devsel, IR(Q 16
Memory at 84c@2000 (32-bit, non-prefetchable) [size=2K]

I/0 ports at 4000 [size=64]

Memory at 84c00000 (32-bit, non-prefetchable) [size=8K]
Capabilities: [468] Power Manaaement version 3

Kernel driver in use: sunix_sdc

Kernel modules: sunix sdc

18
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6. Driver Uninstall

6-1 Windows platform

(1) Open Control Panel -> Programs and Features.
(2) Select “SUNIX SDC IO Manager”.
(3) Click “Uninstall” to uninstall driver.

[Tj' Programs and Features — Oa

«— ~ 1 [E' » Control Panel » All Control Panel ltems > Programs and Features v O Search Programs and Feat...

Control Panel Home .
Uninstall or change a program

View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

9 Turn Windows features on or

off Organize ~ == v

Name Publisher

mScreenpresso Learnpulse

& Snipping Tool Microsoft Corporation

£ sunix DevicePortManager SUNIX Co,, Ltd.

SUNIX SDC IO Manager ] SUNIX Co,, Ltd.
Synaptics WBF FP Reader Synaptics Incorporated

€2 Thunderbolt™ Software Intel Corporation

Update for Windows 10 for x64-based Systems (KB5001716) Microsoft Corporation

d Visual Studio Build Tools 2017 Microsoft Corporation

[ Windows SDK AddOn Microsoft Corporation

ﬁWindows Software Development Kit - Windows 10.0.17763.132 Microsoft Corporation

——— SUNIX Co., Ltd. Product version: 2.0.0.0
. Help link:  http://www.sunix.com.tw

19
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6-2 Linux platform

1. Driver uninstallation

(1) Enter “./SDCLinuxExpansionBoardDriverVX.X.X.X/driver” directory.
(2) Close all driver device node (/dev/sdc_dioO, /dev/ttyS4... etc.).

(3) Use “make uninstall” to uninstall driver.

$make uninstall

root@test-System-Product-Name: /home/test/SDCLinuxExpansionBoardDriver_V2.1.0.0/driver# make uninstall

Uninstall sDC driver. (kernel 6.5.8-45-generic)

rm - flib/modules /6.
rm -f flib/modules/6.

.0-45-generic/kernel/drivers/mfd/sunix-sdc.ko

5

5.8-45-generic/kernel/drivers/char/sdc_config.ko
rm -f Jlib/modules/6.5.0-45-generic/kernel/drivers/tty/serial/82560/8250_sdc.ko
rm -f Jlib/modules/6.5.0-45-generic/kernel/drivers/char/sdc_dio.ko
rm -f flib/modules/6.5.0-45-generic/kernel/drivers/spi/spi-sdc.ko
rm -f /lib/modules/6.5.0-45-generic/kernel/drivers/net/can/spi/sdc_mcp251x.ko
rm -f Jlib/modules/6.5.0-45-generic/kernel/drivers/net/can/spi/sdc_mcp251xfd.ko
rm -f Jlib/modules/6.5.0-45-generic/kernel/drivers/net/can/can_sdc.ko
depmod -a

(4) Use “make clean” to remove all built files.

$make clean

root@test-system-Product-Name: /home/test/SDCLinuxExpansionBoardDriver v2.1.0.0/driver# make clean

Clean SDC driver. (kernel 6.5.0-45-generic)

make -C /lib/modules/6.5.0-45-generic/build M=/home/test/SDCLinuxExpansionBoardDriver_V2.1.0.8/driver clean
make[1]: Entering directory 'Jusr/src/linux-headers-6.5.0-45-generic’

CLEAN Jhome /test/SDCLinuxExpansionBoardDriver _V2.1.0.08/driver /Module.symvers
make[1]: Leaving directory 'Jusr/src/linux-headers-6.5.8-45-generic’
rm -Rf .tmp_versions
rm -f .cache.*

20
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2. Tool uninstallation
(1) Complete driver uninstallation.
(2) Enter the following commands in order to uninstall tools.

$/etc/init.d/sdc-board-cfg.sh stop
$update-rc.d -f sdc-board-cfg.sh remove
$rm /etc/init.d/sdc- board -cfg.sh

$rm -Rf /usr/share/sdc_8250/

$rm /usr/sbin/sdc-uart-cfg

$rm /usr/sbin/sdc-config

root@test-System-Product-Name:~# fetc/init.d/sdc-board-cfg.sh stop
Stopping sdc-board-cfg.sh (via systemctl): sdc-board-cfg.service.
root@test-system-Product-Name:~# update-rc.d -f sdc-board-cfg.sh remove
root@test-system-Product-Name:~# rm Jjetc/init.d/sdc-board-cfg.sh

root@test-system-Product-Name: ~# m -Rf fusr/share/sdc_8250/

root@test-System-Product-Name:~# rm Jfusr/sbin/sdc-config
root@test-System-Product-Name:~# m fusr/sbin/sdc-uart-cfg

3. Terminal tool snxterm uninstallation

(1) Enter “./SDCLinuxExpansionBoardDriverVX.X.X.X/snxterm” directory.
(2) Complete tools uninstallation.

(3) Enter the following command to uninstall snxterm.

$make clean

root@test-System-Product-Name: /home/test/SDCLinuxExpansionBoardDriver_V2.1.08.0/snxterm# make clean
rm - snxterm

rm -f *~ *,0
rm -f Jusr/bin/snxterm

21
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7. SUNIX SDC IO Manager

7-1 Check Interface Card details

After clicking on the interface card, the Model Name and Firmware Version
will appear in the right window.

Click > :you can to expand communication port

El Device List

v CANE21045]

<{IJ CANE2104SI(1)
<l CANE2104SI(2)
<l CANE2104SI(3)

<ffll CANE21045I(4)

O Reload Devices

Click v :you can to collapse the communication port

22



soc SPC 10 Manager

v El Device List

F® canE2104s]

O Reload Devices

7-2 Check single channel Basic details

Click single channel port,
drag the right window scroll to view Basic information.

i El Device List
v CANE2104S|
<{lffl CANE2104SI(1)
<fifl CANE2104SI(2)
<l CANE2104SI(3)

<flifl CANE210451(4)

o Reload Devices

SUNIX CAN

Basic Info

Status Stopped

Normal

Termination

Auto-Restart

Retransmit Mode Unlimited
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7-3 Check single channel Nominal Bitrate details

Click single channel port,
drag the right window scroll down to view Nominal Bitrate information.

v B Device List

v B CANE2104I

<) CANE2104SI(1)

SUNIX CAN

Nominal Bitrate Info

Bitrate 1000000

Sample Point

SIW, Synchronization Jump Width

TQ, Time Quantum

Phase Buffer Segment 1

Phase Buffer Segment 2
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7-4 Check single channel Data Bitrate details

Click single channel port,
drag the right window scroll down to view Data Bitrate information.

« B Device List

v B CANE2104I

< CANE2104SI(1)

SUNIX CAN

Data Bitrate Info

Bitrate 2000000

Sample Point

SJW, Synchronization Jump Width

TQ, Time Quantum

Phase Buffer Segment 1

Phase Buffer Segment 2
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8. SocketCAN

Confirm tha the following packages have been installed
» lproute2
» Can-utils

8-1 Socket CAN Configuration

1). Check all SocketCAN devices details.

Sip -details link show

root @test-System-Product-Name: -

SUNIX CAN Channel

2). Check single channel details, at this time, bus state should be ‘STOPPED".

$ip -details link show [device]

26
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root@test-System-Product-Name:~# ip -

4: can®: <NOARP,ECHO> mtu 16 qdisc noop state DOWN mode DEFAULT group default qlen 10
link/can promiscuity © minmtu © maxmtu ©
can state STOPPED (berr-counter tx @ rx ©) restart-ms 0

mcp251xfdn: tsegl 2..256 tseg2 1..128 sjw 1..128 brp 1..256 brp-inc 1

mcp251xfdn: dtsegl 1..32 dtseg2 1..16 dsjw 1..16 dbrp 1..256 dbrp-inc 1

clock 40000000 numtxqueues 1 numrxqueues 1 gso_max_size 65536 gso_max_segs 65535 parentbus spl parentdev spi2.1
root@test-System-Product-Name:~# l

3). Set CAN 2.0 or Set CAN FD.

+ CAN2.0: Set can channel up and set arbitration bitrate.

$ip link set [channel] up type can bitrate [arbitration bitrate]

root@test-System-Product-Name:~# ip link set can® up type can bitrate 1000000

» CAN2.0 arbitration bitrate < 1Mbps

+ CAN FD: Set can channel up, set arbitration bitrate and data bitrate, set FD on.

$ip link set [channel] up type can bitrate [arbitration bitrate] dbitrate [data bitrate] fd on

root@test-System-Product-Name:~# ip link set canl up type can bitrate 1000088 dbitrate 8000800 fd on

» 8Mbps > data bitrate > arbitration bitrate

4). Make sure the bus status is ERROR-ACTIVE and bitrate configuration is correct.

Sip —details link show

5). Set can channel down

27
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$ip link set [channel] down

root@test-System-Product-Name:~# ip link set can®

6). Make sure the bus status is STOPPED.

Sip —details link show

state DOWN mode DEFAULT group default qlen 10

can state STOPPED (berr-count x 8) restart-ms @
bitrate 10

spl parentdev spl2.1

ixfdn: dtsegl 1..3 rp 1 dbrp-inc 1
clock 46000000 numtxqueues 1 numrxqueuves )_max_siz 6 gso_max_segs 65 entbus spl parentdev spii.1

8-2 CAN2.0/FD Communication

can-utils is a public can bus test utility, The document just introduce ‘cansend’ and
‘candump’, The two commands could test the basic data transmission.

About can-utils other commands, user could check the github:
https://qgithub.com/linux-can/can-utils

Debian can-utils Package:
https://packages.debian.org/en/sid/can-utils

» cansend direction:
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root@test-System-Product-Name:~# cansend
cansend - send CAN-frames via CAN_RAW sockets.

Usage: cansend <device> <can_frame>.

<can_frame>:

<can_id>#{data} for Classical CAN 2.6 data frames
<can_id>#R{len} for Classical CAN 2.0 data frames
<can_id>#{data}_{dlc} for Classical CAN 2.0 data frames
<can_id>#R{len}_{dlc} for Classical CAN 2.0 data frames
<can_id>##<flags>{data} for CAN FD frames

<can_id>:

3 (SFF) or 8 (EFF) hex chars
{data}:

0..8 (0..64 CAN FD) ASCII hex-values (optionally separated by '.')
{len}:

an optional 0..8 value as RTR frames can contain a valid dlc field
_{dlc}:

an optional 9..F data length code value when payload length is 8
<flags>:

3 single ASCII Hex value (8 .. F) which defines canfd_frame.flags

Examples:
SA1#11.2233.44556677.88 / 123#DEADBEEF / SAA# [ 123##1 [ 213##311223344 |
1F334455#1122334455667788_B / 123#R |/ 00000123%#R3 |/ 333#R8_E

» candump direction:

root@test-System-Product-Name:~# candump
candump - dump CAN bus traffic.

Usage: candump [options] <CAN interface>+
(use CTRL-C to terminate candump)

Options:
t <type> (timestamp: (a)bsolute/(d)elta/(z)ero/(A)bsolute w date)
H (read hardware timestamps instead of system timestamps)
c (increment color mode level)
i (binary output - may exceed 80 chars/line)
a (enable additional ASCII output)
S (swap byte order in printed CAN data[] - marked with
s <level> (silent mode - 0: off (default) 1: animation 2: silent)
1 (log CAN-frames into file. Sets '-s 2' by default)
-f <fname> (log CAN-frames into file <fname>. Sets '-s 2' by default)
-L (use log file format on stdout)
n <count> (terminate after reception of <count> CAN frames)
r <size> (set socket receive buffer to <size>)
D (Don't exit if a "detected"” can device goes down)
d (monitor dropped CAN frames)
e (dump CAN error frames in human-readable format)
8 (display raw DLC values in {} for Classical CAN)
X (print extra message infos, rx/tx brs esi)
T <msecs> (terminate after <msecs> if no frames were received)

Up to 16 CAN interfaces with optional filter sets can be specified
on the commandline in the form: <ifname>[,filter]*

Filters:
Comma separated filters can be specified for each given CAN interface:
<can_id>:<can_mask>
(matches when <received_can_id> & mask == can_1id & mask)
<can_id>~<can_mask>
(matches when <received_can_id> & mask != can_id & mask)
#<error_mask>
(set error frame filter, see include/linux/can/error.h)
[3131]
(join the given CAN filters - logical AND semantic)

CAN IDs, masks and data content are given and expected in hexadecimal values.
When the can_id is 8 digits long the CAN_EFF_FLAG is set for 29 bit EFF format.
Without any given filter all data frames are received ('0:0' default filter).

Use interface name 'any' to receive from all CAN interfaces.
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> Test Condition

g
- .

candump
a —w X
cansend
CANO ‘ CAN1
y 4

pmmm————

A,
,
l‘l‘----- e e

+ CAN20

1). canO send can frame by cansend

e e

$cansend [channel] [SID#data]

root@test-System-Product-Name: ~

File Edit View Search Terminal Help

root@test-System-Product-Name:~# cansend can® 1f123345#1122334455667788

root@test-System-Product-Name: ~#

» Pattern Parsing
1f123345 - SID, send ID

# - CAN2.0
1122334455667788 - Data

2). can1 waiting the can frame by candump

$candump [channel]

> Received CAN frame

root@test-System-Product-Name:~# candump canil

canl 1F123345 [8] 11 22 33 44 55 66 77 88

If test is finish, enter “ctrl + ¢” to exit candump.
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+ CANFD

1). Send CAN FD frame by cansend

$cansend [channel] [SID##{flag}{data}]

system-Product-Name:~# cansend can® 7{f##31234567890abcdef1234567890abcdef

flag RX/TX BRS ESI
0 RX - -
1 RX v -
2 RX - v’
3 RX v’ v

» Pattern Parsing

7ff > SID, send ID

## - FD

3 - flag
1234567890abcdef1234567890abcdef- Data

2). can1 waiting the can frame(add —x to show flag) by candump

$candump [channel] —c -x
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root@test-System-Product-Name:~# candump canl -c -x

TFF 16 12 34 56 78 90 AB CD EF 12 34 56 78 90 AB CD EF

If test is finish, enter “ctrl + ¢” to exit candump.

9. Troubleshooting

Errors often occur when compiling source code packages. The following is a
compilation of some common errors.

1). “make” not found

root@test-System-Product-Name: fhome/test/SDCLinuxExpansionBoardDriver_V2.1.0.0/driver#
Command 'make' not found, but can be installed with:

apt install make # version 4.3-4.1buildl, or
apt install make-guile # version 4.3-4.1build1

Ubuntu command “apt-get install make-guile”

$apt-get install make-guile

root@test-System-Product-Name: fhome/test/ LinuxExpansionBoardDriver_V2.1.0.0/driver# apt-get install make-guile

Reading package lists... Done

Building dependency t . Done

Reading state information... Done

Suggested packages:
make-doc

The following NEW packages will be installed:
make-guile

2). gcc-12 not found

root@test-System-Product-Name: /home/test/SDCLinuxExpansionBoardDriver_V2.1.0.8/driver# make
Compile SDC driver. (kernel 6.5.8-45-generic)

make CFLAGS_MODULE+=-DNETCAN CFLAGS_MODULE+=-Wframe-larger-than=2048 EXTRA_CFLAGS+="-DSDC_CREATE_UART=1 -DSDC_CREATE_DIO=1 -DSDC_CREATE_SPI=1
-DSDC_CREATE_CAN=1 -DSDC_CREATE_PARPORT=0" -C flib/modules/6.5.0-45-generic/build M=/home/test/SDCLinuxExpansionBoardDriver V2.1.0.0/driver

: Entering directory 'Jusr/src/linux-headers-6.5.0-45-generic’
: the compiler differs from the one used to build the kernel
The kernel was built by: x86 64-linux-gnu-gcc-12 (Ubuntu 12.3.0-1ubuntu1~22.84) 12.3.0

You are using:
/home/test/SDCLinuxExpansionBoardDriver_V2.1.0.0/driver/sunix-sdc.o

: 1: gce-12: not found




Sthix

Ubuntu command “apt-get install gcc-12”

$apt-get install gcc-12

root@test-System-Product-Name: fhome/test/SDCLinuxExpansionBoardDriver_V2.1.0.08/driver# apt-get install gcc-12
Reading package lists... Done
Building dependency tree... Done

Reading state information... Done

The following additional packages will be installed:
binutils binutils-common binutils-x86-64-1inux-gnu cpp-12 libasan8 libbinutils libc-dev-bin libc-devtools libc6-dev
libnsl-dev libtirpc-dev libtsan2 libubsanl linux-libc-dev manpages-dev rpcsvc-proto

3). “snxterm” installation, gcc not found

root@test-System-Product-Name: fhome/test/SDCLinuxExpansionBoardDriver_V2.1.0.0/snxterm# make
gcc -02 -pthread -pipe -o snxterm snxterm.c -lncurses

make: gcc: No such file or directory

make: *** [MakeTlle:13: snxterm] error 127

Ubuntu command “apt-get install gcc”

$apt-get install gcc

root@test-System-Product-Name: /home/test/SDCLinuxExpansionBoardDriver_V2.1.0.0/snxterm# apt-get install gcc
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following additional packages will be installed:
binutils binutils-common binutils-x86-64-1linux-gnu cpp-11 gcc-11 gcc-11-base libasan6 libbinutils libc-de
libgcc-11-dev libitml liblsan® libnsl-dev libtirpc-dev libtsan® libubsanl linux-libc-dev manpages-dev rpcH
Suggested packages:
binutils-doc gcc-11-locales gcc-multilib autoconf automake libtool flex bison gcc-doc gecec-11-multilib gec-
Recommended packages:
libnss-nis libnss-nisplus
The following NEW packages will be installed:
binutils binutils-common binutils-x86-64-1linux-gnu gcc gcc-11 libasané libbinutils libc-dev-bin libc-devt
libnsl-dev libtirpc-dev libtsan® libubsan1l linux-libc-dev manpages-dev rpcsvc-proto
The following packages will be upgraded:
cpp-11 gcc-11-base 1libc6 libc6-dbg
4 upgraded, 24 newly installed, ©® to remove and 437 not upgraded.
Need to get 39.0 MB/66.0 MB of archives.
After this operation, 131 MB of additional disk space will be used.
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4). “snxterm” installation, ncurses.h: no such file

root@test-System-Product-Name: /home/test/SDCLinuxExpansionBoardDriver_V2.1.0.0/snxterm# make
acc _-0?2 -pthread -pipe -o snxterm snxterm.c -lncurses
snxterm.c:12:10: ncurses.h: No such file or directory

12 | #include
I
compilation terminated.
make: *** [Makefile:13: snxterm] Error 1

Ubuntu command “apt-get install libncurses5-dev”

$apt-get install libncurses5-dev

root@test-system-Product-Name: fhome/test/SDCLinuxExpansionBoardDriver_V2.1.0.0/snxterm# apt-get install libncurses5-dev
Reading package lists... Done

Building dependency tree... Done

Reading state information... Done

The following additional packages will be installed:

libncurses-dev

Suggested packages:
ncurses-doc

The following NEW packages will be installed:
libncurses-dev libncurses5-dev
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