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Revision History

Date Version Revision History
2024/1/2 v1.00 Initial version.
2024/1/16 |vi.e1 Fix for RHEL9 kernel 5.14 not support can led issue.
2024/3/27 |v1.02 Default set to internal clock.
2025/7/9 v1.03-20250515v2 |Enable SSP for high baudrate / Isolator.
Auto detect oscillator in driver.
2025/8/29 |v1.04-20250829 Add parameter “auto_affinity” to change IRQ auto balance mode.
2026/3/2 v1.05-20260302 Fix kernel 6.16 build issue.
Change CAN minimum baudrate prescale default from 8 to 4 and
SSP value from 8 to 6 for compatibility.
2026/3/23 |v1.06-20260323 Fix kernel 5.11 build issue.
Fix compability for TEC.
2026/3/30 |v1.07-20260330 Fix error count calculation.
Fix TEC retransmission buffer handling.
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1. Preliminary

This document is for Fintek F81601A PCle to 2 CANFD driver installation in Linux and can-utils to verify the
CANBUS.

2. Building Driver (Debian / Ubuntu based)

1. sudosu

2. Prepare the kernel tree & compiler tools for your distribution.
1. apt-get update

2. apt-get install build-essential gcc net-tools can-utils

unzip driver & driver.zip file

cd driver

make clean ; make ; make install

reboot

No v kW

Use the following command to check CANBUS device is available (canO/can1/... etc.):

Is /sys/class/net/ -al

/driver# 1s
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3. Configure CANBUS

CAN 2.0A/B only

The following examples will use command to configure “can0” to bit-rate 250000, sample-point 0.875 and

error restart with 100ms.

1. ip link set canO down

2. ip link set canO type can restart-ms 100

3. ip link set can0 type can bitrate 250000 sample-point 0.875

N o u s

This value should be fine-tune by customer or following table, and the clock should set with half

clock source (24MHz / 2 = 12Mhz)
H11H4-1 'h :

=
=

=

1
1
1
1
1
1
1
1

ip link set can0 type can berr-reporting on
ifconfig can0 txqueuelen 1000
tc qdisc add dev can0 root handle 1: pfifo

ip link set can0 up

If you want to change the CANBUS setting in your application, we can use “system()” to execute above

command or “canconfig.c” in “config tools” programmatically via SocketCAN/Netlink.

CANFD

Most setting are the same with CAN2.0A/B only. The difference is following.
1. We must determine the CANFD is ISO or Non-ISO mode.
2. The data bitrate (1/2/4/5MBits)

3. All device node’s sample-point must be the same.
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So we modify the command from “CAN2.0A/B only” step3 as following config.
CANFD with frame rate 1M, data rate 5M with ISO mode.

* ip link set can0 type can bitrate 1000000 dbitrate 5000000 fd on fd-non-iso off

If the sample-point must be adjust, add “sample-point [custom value]” in step2.

579

Fintek

The information contained herein is the exclusive proprietary information of Feature Integration Technology Inc., is provided for customer’s
internal use only, and shall not be disclosed, distributed to any third party or reproduced in whole or in part by any third party without the prior
written permission of Feature Integration Technology Inc. » F#L 2 Hipf > F L2 P 2 EM A > WKL 2 p v » 22044t
FERFFRAIPEDETREF T FAFEE T ERPFZALNREIR R AR AT 2NN - 0 N2 AFE AT AR

AHTEPANR o




|
m F,ntek Feature Integration Technology Inc. )
4. Using can-utils to operate CANBUS

We can get can-utils with following command.

¢ Debian/Ubuntu

o apt-get install can-utils
* Fedora

© yum install can-utils
¢ Centos/RHEL

o Source code download link: https://github.com/linux-can/can-utils

We’'ll use “candump” to receive data, “cangen” & “cansend” to send data. The “cangen” will send random
data & ID and “cansend” will send specific data & ID to CANBUS.

root@code-ms7c82:/home/code# cansend can® 555#55
root@code-ms7c82: /home/code# cansend can® 555##1.55
root@code-ms7¢82:/home/code# cansend can0@ 00000555##1.55
root@code-ms7c82:/home/code# |

“Croot@code-ms7c82:/home/code#
root@code-ms7c82:/home/code# candump any,0:0,#FFFFFFFF -t z -e -Xx
(000.000000) can® TX - - 555 [1] 55
.000046) canl RX - 555 [1] 55
.991369) canl RX B 555 [01] 55
.991360) can® TX B 555 [01] 55
.312236) canl RX B 00000555 [01]
.312227) can® TX B 00000555 [01]

We can send canframe by “cansend” with following operations.
e CAN2.0A/B
©  SFF: cansend can0 555#55
© EFF: cansend can0 00000000#55
* CANFD
© SFF: cansend can0 555##1.55
© EFF: cansend can0 00000000##1.55

The range of SFF’s ID are from 000~7ffh, EFF’s are from 00000000~1FFFFFFFh.
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We can access the website to get more detail usage and source code.

Manpage manual:

http://manpages.ubuntu.com/manpages/bionic/manl/candump.1.html

http://manpages.ubuntu.com/manpages/bionic/manil/cangen.1.html

http://manpages.ubuntu.com/manpages/bionic/manl/cansend.1.html

Source code:

https://github.com/linux-can/can-utils/blob/master/candump.c

https://github.com/linux-can/can-utils/blob/master/cangen.c

https://github.com/linux-can/can-utils/blob/master/cansend.c
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6. Q&A

Q1: “No Buffer space available” with “cangen” tools.

Al:

To enlarge tx buffer by command “ifconfig can0 txqueuelen 1000” or ignore the message with

parameter “cangen -i”

Q2: “non-retpoline compiler” error with make

A2:

root@code-desktop: /home/code/d/driver# make

make -C /lib/modules/4.15.0-50-generic/build M=/home/code/d/driver modules

make[1]: Entering directory '/usr/src/linux-headers-4.15.0-58-generic’

arch/x86 /Makefile:245: *** you are building kernel with non-retpoline compiler, please update your compil

er.. Stop.

make[1]: Leaving directory 'fusr/src/linux-headers-4.15.0-50-generic’
Makefile:8: recipe for target 'default' failed

make: *** [default] Error 2

The current kernel & compiler is not matched. Please update the compiler with following
command:
apt-get install gcc-5 gee-5-base

Q3: Can’t load driver when system reboot with Kylin (ER7nT R ).

A3:

Run:
sudo kysec_set -n exectl -v original /lib/modules/ uname -r’/updates/f81601a.ko

to entrust the driver and reboot.

Q4: How to make F81601A with maximum performance?

A4

a. Enable Intel VT-d in BIOS.
b. Confirm the interrupt mode is MSIxZ

code-ms7c82: /home/code/ddd/old
0 6

0 0
@code-ms7c82: /homescode/ddd/old/hpeter/

c. Disable C-state power saving mode.
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Q5: How to do IRQ assign for special CPU?
A5:
a. Loading driver with parameter “auto_affinity=0"” and using “dmesg” to find the F81601A two
CANBUS IRQ. As following, the IRQ is 70/71.

ko auto_affinity=0

b. View current MAX cpu number:
nproc
[root@localhost driver_60la]# r

16

c. View current IRQ affinity via following command:
cat /proc/irq/70/smp_affinity
cat /proc/irq/71/smp_affinity

[root@localhost driver 60lal# cat /proc/irq/70/smp_affinity
0808

@localhost driver_601al# cat /proc/irq/71/smp_affinity

[root@localhost driver b0la]#

In this case, IRQ 70 will processed by CPU 3 & 11 (0808h => 0000 1000 0000 1000b) and IRQ 71
is CPU 1 & 9 (0202h => 0000 0010 0000 0010b).

d. Assign IRQ to specific CPU. We'll try to fix IRQ70 to CPU 2/3 and IRQ71 to CPU 4/5 as following
command:

echo 000c > /proc/irq/70/smp_affinity
echo 0030 > /proc/irq/71/smp_affinity

e. After assignment, we must verify that the system has accepted the affinity.

localhost dr_q_.nr 1z
lo host drive
localhost driver bDla]# o

ycalhost driver_601al# cat /proc/irq/71/smp_affinity

t@localhost driver 601al# [J
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