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Partl. Introduction

1.1 Introduce

The CANable 2.0 is a small low-cost open source USB to CAN adapter. The CANable
enumerates as a virtual serial port on your computer and acts as a serial-line to CAN
bus interface. With the alternative candlelLight firmware, the CANable enumerates as
a native CAN interface on Linux. CANable 2.0 supports both standard CAN and
CAN-FD.

CANable adapters are compatible with ARM-based embedded platforms such as the
Raspberry Pi, Raspberry Pi Zero, ODROID, BeagleBone, etc. and are well suited for
integration into OEM products.

1.2 Interface

Supports CAN2.0A and B, baud rates up to 1M;

Initial slcan support for CAN-FD (beta, 2M/5Mbaud) ;

Compatible with socketcan through slcand;

Optional enable/disable termination resistor via shorting cap;
Support Type—-C USB interface, online firmware upgrade and DFU mode
upgrade firmware;

6. Using high—performance ARM Cortex—-M4 STM32G431C8T6 processor,
operating frequency up to 170MHz;

G 0=

Comparison between MKS CANable V2.0 and MKS CANable V1.0

Exterior @Makerbase® RMakerbase

model MKS CANable V2.0 MKS CANable V1.0
MCU STM32G431C8T6 STM32F072C8T6
Communication TJA1051T/3 TJA1051T/3
Input voltage DC3.3V-5V DC3.3V-5V
CAN FD YES NO
CAN2.0A/B YES YES
Firmware candleLight. slcan candleLight. slcan. pcan
Baud 1M/2M/5M 1M

Size 45.0x 16.2 x 1.6mm 50.0x16.0x 1.6mm



https://www.aliexpress.us/item/3256805268926264.html?spm
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Part2. Hardware

2.1 Schematic
Github: https://github. com/makerbase—-mks/CANable—-MKS
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Part3. Application Software and Firmware

Application CANable V2.0 CANable V1.0
cangaroo slcan (support CAN FD) candlelight/slcan/cantact
BUSMASTER V3. 2. 2 candleLight candlelLight/pcan/cantact
TSMaster candleLight candlelLight/pcan/cantact
PCAN-Explorer 5. pcan view | NO pcan
cantact slcan(not support CAN FD) | slcan

Part4. Update firmware

This time we will introduce two methods to update the firmware, namely
"Web application” and ”ST DFU tool”.

4.1 Hardware connection

1. Connect the short—circuit cap to the two pins of BOOT, and then connect
the Type—-C end to the USB port of the PC, as shown in the figure below.

4.2 DfuSe

1. Open the DfuSe installation directory (C:\Program Files

(x86) \STMicroelectronics\Software\DfuSe v3. 0. 6\Bin\Driver) , choose to
install the driver according to the computer system, as shown in the figure
below.

Software » DfuSe v3.0.6 » Bin » Driver v

o
B o=m EHEH e ol

1

Win7
Win8
Wing.1
Win10

|Z| version.txt 2018/6/10 E8EH 23:... & TE A KB



https://github.com/makerbase-mks/CANable-MKS

2. Open the DfuSe program and select the device that needs to update the
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firmware, as shown in Figure 1 below.

@ DfuSe Demo (v3.0.6)

1

||STM Device in DFU Mode

Application

Wendor 10:

Supports Upload
Supports Dovnload
Can Detach

Enter DFU mode/HID detach

rbimee

3. Click ”Choose...” to select the firmware file, as shown in Figure 2

b anifestation tolerant
Accelerated Upload (ST] - Procuct [D:

Yersion;
Leave DFU mode

Mode; DFU Mode;

[:::::] Vendar ID- [0483

I:l Frocuct |D: [DF11

I:l Yersion;

below.
| <@ DfuSe Deme (v3.0.6) —
Ayailable DFU Devices
STH Device in DFL Made | Application Mode: DFU Mode:
d . - Wendor 1D: Wendor (D [0483
Supports Upload M arifestation tolerant
Supports Download Accelerated Upload [ST]  Procuct 1D: I:l Procuct [D; [DF11
Can Detach Wersion: I:I Yersion:  |[0200
Erter DFU mode/HID detach Leave DFU mode
Actions
1 Select Target(s): y :
Targetld  Mame Avyailable Sectors [Double Click for mare]
a0 Internal Flazh B4 sectors...
m Option Bytes 1 sectars...
02 QTP Memony 1 zectorz...
Upload Action Upgrade or Verify Action
File: File:
Vendor D¢ Targets in file:
I Chooze... U pload Pracuct |0
=l Transfered data size i
0 KEB[0 Bytes] of O KB[0 Bytes
(0 Bytes) [0 Bytes] []werify after download
[] Optimize LUpgrade duration [Femove some FFs)
Operation duration
1 00:00:00 2 Upgrads Yenfy
Abort Cuit
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4. Select the downloaded firmware file “canable2-b158aa7. dfu”, as shown
in Figure 3 below.

0 FT5F b4
S v > IHFEEE » 308 (E:) » MKS CANable v2.055# » 03-EREH » slcan v O T slean 2% R

FER =- m @

= i a2 =% R =l Fol
& WPSER 3 2023/3/3 SEEF 15:50  DFU ol 27 KB
g0 uEs
B
= An
5
4 =
==
[ s
i, iR ()
- (D)
- T (E)
- R

o R <

SZHE(N): | canable2-b158aa7.dfu V‘ Dfu Files (*.dfu) ]

4 [Cmo] =

I3

5. Check whether “Vender ID, Procuct ID, Version” are corresponding, as
shown in Figure 5 and 6 below.

1 % DfuSe Demo (v3.0.6) — > T
Ayailable DFU Devices 5
1 STH Device in DFL Made | Application Mode: DFU Mode:
S VendorD: || | VendoriD: [04a3
Supports Upload M arifestation tolerant
3 Supports Dowrload Aocelerated Upload [ST) Procuct 1D I:l Procuct |D: [DF11
Can Detach : ;
Wersion: Yersion:  |[0200
Enter DFL mode/HID detach Leave DFU mode I:I - "
Actions
- L
d Select Targel(s) Targetld  Mame Avyailable Sectors [Double Click for mare]
: a0 Internal Flazh B4 sectors... |
5 m Option Bytes 1 sectars... L
i 0z OTP Memorny 1 zectorz...
Upload Action 6 Upgrade or Yerify Action H
g File: File: canable2-b158aa7. dfu [
“Yendar D 0483 Targets in file:
LChoose... Upload Procuct 10 |DF11 uo ST
Transferred data size ersion: 0200

0 K.B[0 Bytez] of O KB[D Bytes) T iVl A o

[] Optimize Upgrade duration [Femave same FFz]
Operation duration =

00000 i ety

File correctly loaded.

Lok Bt

—T —_— T Ereaca e F I TrIe T T L
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6. Click "Yes (Y)", as shown in Figure 7 below;

FEEN

@ L - e Demo

Awailable DFL Devices
5THM Device in DFU Mode

Supports Upload
Supportz Download

Can Detach

Enter DFU mode/HID detach

e

Manifestation tolerant

Application Mode: DFU Mode:

Wendor |D: I:I Wendor [D:

Accelerated Upload [ST) ProcuctID:I:I Frocuct 1D:

Leave DFU mode

Wersion: I:I Wersion:

0483
DF11

Actionz
Select T pemntta I
DfuSeDemo mare]
Your device was plugged in DFU mode.
50 it is impossible to make sure this file is correct for this device.
Continue however ?
Lpload
File: |
Ml i | =m :
Transterred data size il |0200 ” !
0KB{0 Bytes] of 0 KB(D Bytes '
ey (0Bytes) [ Werify after download P
[] Optimize Upgrade duration [Femaove some FFs] o
Operation duration
00:00:00 Choose... Upgrade Werify
Please select one or several targets before ! ‘
Ahart it
TT T rr1r v T T Ta TTT TEICY o 7 ¢ VI Iir T oo TV Tiraarr e T -’\.rll'lr]l!lE

7. The upload is successful, as shown in Figure 8 below.

i DfuSe Demo (v3.0.6)

Ava_ilable_DFU Dx_eyic:x_as

ETH Device n DEL Mode

Supportz Upload

Supportz Download

Can Detach

Enter DFL mode/HID detach

Actionz

Manifestation tolerant

Application Mode: DFU Made
Wendor |D: I:I Wendar [D:

Accelerated Upload [ST) F'rocuctID:I:I Frocuct 1D:

I:e‘_aye DFL mode

Wersion: I:I Wersion:

*

0483
DF11

Select Target(s):

Targetld  Mame Awailable Sectors [Double Click for more]
o0 Internal Flash B4 sectors..
o1 Option Bytes 1 sectars...
0z OTP Memary 1 sectars...
Upload Action Upgrade or Verify Action
File: File: canabled-b158aa7. dfu
Verdor D |0483 Targets in file:
LChoose.. Upload Procuct ID: |DF11 m T
Transfemed data size Version: | 0200

25 KB[26428 Bytes) of 25 KB[26428

Bytes) [ Werify after dowinload
[] Optimize Upgrade duration [Femove some FFs] m
Operation duration
00:00:04 8 Choose... Upgrade Werify
Target 00: Upgrade successful ! I
1
Bhor Lt
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4.3 Web applications

1. Open the web application, website:
https://canable. io/updater/canable2. html.

‘ A N a b l e HOME STORE GETTING STARTED UPDATER

Update your CANable

CANable 2.0 - Updater

. hold d: he "Boot" button on your CANable 2.0, then

N
N

.
. fix your drivers.
.

owing up on Linux? You li

slcan with FD support (b158aa7 7/6/22) vH Connect and Update | Please plug in your CANable in boot mode

epositories on github

2. Click the picture 1 below to download the driver update program.

CANable 2.0 - Updater

* First, hold down the "Boot" button on your CANable 2.0, then plug it in

3. After the download is successful, open the program to update the driver,
as shown in the figure below.

g‘g ImpulseRC Driver Fixer =

ImpulseRC
=

Searching for flight controller



https://canable.io/updater/canable2.html
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4. Select “slcan with FD support” or “candlelight”, as shown in Figure
1 below; click “Connect and Update”, as shown in Figure 2 below.

CANable 2.0 - Updater

* First, hold down the "Boot” button on your CANable 2.0, then plug it in

* Next, select the firmware you want to flash and press "Connect and Update” below

* Nothing showing up in the Chrome connection window on Windows? Run this utility to fix your drivers.
* Nothing showing up on Linux? You likely need to add a udev rule or run Chrome as root

slcan with FD support (b158aa7 7/6/22) v ||C0nnect and Update | Please plug in your CANable in boot mode

slcan with FD support (b158aa7 7/6/22) | 3
[CanaieEngnt (baen 1ad 77167217 ] 2

CANable builds are compiled direcly from the candlelight and sican repositories on github

Powered by Devan Lai's webdfu

5. Select the device that needs to update the firmware, as shown in Figure
4 below; click “Connect” to upload the firmware, as shown in Figure 5
below.

canable.io FEEES| LA FEREIEE:

DFU in FS Mode - SR 4
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6. Upload the firmware successfully, as shown in the figure below.

CANable 2.0 - Updater

= First, hold down the "Boot" button on your CANable 2.0, then plug itin

= Next, select the firmware you want to flash and press "Connect and Update" below

* Nothing showing up in the Chrome connection window on Windows? Run this utility to fix your drivers.
* Nothing showing up on Linux? You likely need to add a udev rule or run Chrome as root

slcan with FD support (b158aa7 7/6/22) v || Ceonnect and Update | Device disconnected 6

Erasing DFU device memory
—

Copying data from browser to DFU device
——

Wrote 26428 bytes

DFU GETSTATUS failed: ControlTransferin failed: NetworkError: Failed to execute 'controlTransferin’ on
'USBDevice": A transfer error has occurred.

Your CANable has been updated! Return the boot jumper to its normal position, if applicable. Unplug/replug the
device to start using the new firmware.

CANable builds are compiled direcly from the candlelight and sican repositories on github

Powered by Devan Lai's webdfu

Part5. Window

5.1 cangaroo

1. Open the cangaroo program, as shown in Figure 1 below.

EBfE » IS (E) » MKS CANable V.08 » 05- LGl » cangaroo-win32-ccdcb64 v
P g% B Er s Hh
. platforms 2023/1/22 E5AE 15.. XiEE
£ styles 2023/1/22 Z58H 15:... i
¢ | [] cangaroo.exe 2023/1/22 280 15... MNAEES 511 KB | 1
4 ot =T, LA E=Ti T T T LN =)
[&] libstdc++-6.dIl 2018/5/12 E8s 211 REEETE 1,384 KB
7] libwinpthread-1.dIl 2018/5/12 B~ 211 MEERTE 51 KB
2] atscharts.dil 2020/11/6 B850 6114 WEESTE 2,370 KB
2020/11/6 E5FH 5:08  EESTE 7,995 KB
2020/11/6 E55F 5:08 NEESTER 9,437 KB
2020/11/6 E5FF 5:08 HAESTE 2,636 KB
2020/11/6 EMR 5:16  WEEFTE 154 KB _n
2020/11/6 E5F 5:08 RAERSTE 8,460 KB =
2020/11/6 E5FH 5:08  EESTE 375 KB




2. Select Measurement > Start Measurement or press F5 to enter the

Makerbase CANable V2.0 Use Manual

configuration page, as shown in Figure 1 below.

# cangaroo - O X
File [ Measurement | Trace Window Help
Tin SoiElEseEy B it e Filtar:
1op Measurement nitt+Fo
Tim ID Sender Name DLC Data
Setup... Ctrl+Alt+S
< >
Log £ % | Transmit View a x
T Level M
M e et Tt pEaes ol ool Renent
Address L 1 2 3 4 5 B T 8 1 2 3 4 £
000 1 oo |joo | joo | o0 | oo | o0 | |00 | OO 200 | |oo | 00|00 O
Extended IO 3 00 | oo 0o | 0o oo | 0o 0o | 00 4 00 0o | 00 oo o
BIR 5 oo | oo | [oo | oo | oo | oo | [oo | oo 600 | [oo | oo | loo | o
0 7 {oo | Joo | oo | oo | oo | oo | |oo | oo & oo | [oo | oo | |oo | o
ERS
Trace

3. Select the port where the module is located, as shown in Figure 2 below;
set the module communication protocol parameters as shown in Figure 3
click OK after setting.

below,

@’ Measurement Setup

¥ Network 1

v _Interfare
Ccoma4

an Databases

Driver

Interface:

2

Bitrate:

Sample Point:

CarFD Bitrate:

CarFD SanpleFoint

Options

Add Fetwork | Eemove Hetwork

Interface Details:

CANable SLCAN
coms4
CANable with CANFD suppert

500000 ”
8759 -
2000000 -

v

[ configured by operating system
[JListen only mode

One—Shot mode

Triple Sempling

[] Aute—Restart on buz off condition

Refrech

4. The configuration is complete, the page is as

shown

in the figure below.

Trace

< 4 >
Log & X Transmit View a8 x
ITi Level M
me S i Interface: COMS4 CANsble SLCAN o [sanit] [Bosiizepes:
11:20:27 info Starting measurement
11:20:27 info Listening on interface: COMB4 || yagoe. i I\ 2 3 4 5 & 7 8 o o oA
0 ~| too|foo] oo |foo] o0 oo foo|foo] 27oo oo |foo] oo o
[ Extended 0 3 /o0 | oo | [oo | foo' | oo | foo | [oo | oo | 4 oo | [ao | [oo | oo | fo
[ 518 500 | Joo | [oo | Joo | oo | foo | oo oo | 6 oo | [oo | [oo | oo | o
e 7 [oo | oo | [oo | [oo | oo | oo | oo | oo | 800 | [oo | oo | (o0 | o
35
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Part6. Linux

6.1 Use of candleLight under Linux

1. Connect the MKS CANable V2. 0 module to the ubuntu system, a canQ device
will come out, send commands to view:
# ifconfig —a

2. Install can—utils, after the installation is complete, you can set the
can0 device.

# sudo apt—get install can-utils

Note: If it is an embedded system, you need to transplant the can—utils
tool.

3. Set CAN communication bit rate:
# sudo ip link set can0 type can bitrate 500000

4. Enable CAN:
# sudo ifconfig canO up

5. Configure the storage length of the transmission data buffer of
txqueuelen:
# sudo ifconfig can0 txqueuelen 1000

6. can0 send data:
For example:1D:0x888, data:0xABCDEFAB:
# cansend can0O 888#ABCDEFAB

7. can0 receive data:
# candump can0

8. close can0 device:
# sudo ifconfig can0O down

6.2 Use of slcan in LinuxLinux

1. Connect the MKS CANable V2.0 module to the ubuntu system, and send
commands to query the device:
# 1s /dev/ttyACMx
(x TRER 0, 1, 2, 3, ....... )

2. Map ttyACMO to can0O, and set the bit rate to 500K:
# sudo slcand -0 —¢ —s6 /dev/ttyACMO can0
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The corresponding setting of the bit rate is as follows:

-s0 = 10k
-s1 = 20k
-s2 = b0k
-s3 = 100k
-s4 = 125k
-sb = 250k
-s6 = 500k
-s7 = 750k
-s8 = IM

3. Enable CAN:
# sudo ifconfig canO up

4. Configure the storage length of the transmission data buffer of
txqueuelen:
# sudo ifconfig can0 txqueuelen 1000

5. can0O send data:
For example:1D:0x888, data:0xABCDEFAB:
# cansend can0O 888#ABCDEFAB

6. can0 receive data:
# candump can0

7. Calculate bus loading percentage on can0:
# canbusload can0 500000

8. Top level view showing can traffic can:
# cansniffer can(

9. Generate fixed data CAN messages:
# cangen can0O -D 11223344DEADBEEF -L 8

6. 3 Use of SocketCAN on Linux

1. Install can—utils, after the installation is complete, you can set the
can0 device:
sudo apt—get install can—utils

Note: If it is an embedded system, you need to transplant the can—utils
tool.
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2. Set can bitrate to 500K:
sudo ip link set can0 type can bitrate 500000

3. Enable CAN:
sudo ifconfig canO up

4. Configure the storage length of the transmission data buffer of
txqueuelen:
sudo ifconfig can0 txqueuelen 1000

5. can0O send data:
For example:1D:0x888, data:0xABCDEFAB:
cansend can0O 888#ABCDEFAB

6. can0 receive data:
candump can0

7. close can0 device:
sudo ifconfig can0O down

8. Calculate bus loading percentage on canO:
canbusload can0 500000

9. Top level view showing can traffic:
cansniffer can0

10. Generate and send fixed data CAN messages for testing:
cangen can0 -D 11223344DEADBEEF -L 8

6.4 Slcan is used on embedded linux

1. Transplant can-utils:
(1)Download the latest version can—utils 4.0.6 source code:
http://www. pengutronix. de/software/socket—can/download/canutils;

(2) Compiling can—utils requires libsocketcan library support, download
libsocketcan 0.0. 10:
http://www. pengutronix. de/software/libsocketcan/download/;



http://www.pengutronix.de/software/socket-can/download/canutils
http://www.pengutronix.de/software/libsocketcan/download/
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(3) Unpack libsocketcan—0.0. 10. tar.bz2. Execute the configure command:
. /configure ——host=arm-1linux—gnueabi
——prefix=/home/can/install/libsocketcan

make
make install
libsocketcan compiled.

(4)Unzip canutils—4. 0. 6. tar. bz2, enter the decompression directory, and
execute the configure command:

. /configure ——host=arm—1inux—gnueabi
——prefix=/home/can/install/canutils libsocketcan LIBS=—1socketcan
LDFLAGS=-L/home/can/install/libsocketcan/lib
libsocketcan CFLAGS=-1/home/can/install/libsocketcan/include
CFLAGS=-1/home/can/install/libsocketcan/include

Among them, ——host is to specify the cross tool chain, ——prefix is to
specify the location where the file is generated, libsocketcan LIBS is
to specify the library that canconfig needs to link, LDFLAGS is to specify
the path of the external library, and CPPFLAGS is to specify the path of
the external header file.

(5)Execute make, make install, generate four directories under
/home/can/install/canutils/canutils, and copy them to the corresponding
directories of the development board file system.

2. Kernel configuration driver support:
# make ARCH=arm64 menuconfig
Or # make ARCH=arm menuconfig

[*] Networking support ---=
<*> CAN bus subsystem support ---»
CAN Device Drivers ---=>
CAN USB interfaces ---=
<*> Serial / USB serial CAN Adaptors (slcan)
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3. After connecting the module to the USB port of the embedded device,

the returned message is as follows:

root@RK356X:/]# [ 23.890745] usb 3-1: new full-speed USB device number 2 using ohci-platform
24.109136] usb 3-1: device descriptor read/all, error -62
24.287404] usb 3-1: new full-speed USB device number 3 using ohci-platform
24.480738] usb 3-1: device descriptor read/64, error -62
24.819141] usb 3-1: New USB device found, idVendor=ad50, idProduct=60c4, bcdDevice= 2.00
24.819161] usb 3-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
24.819169] usb 3-1: Product: CANable 2022 0726
24.819176] usb 3-1: Manufacturer: Protofusion Labs
24.819183] usb 3-1: SerialNumber: 004C002B85550531620303731
24.824832] cdc_acm 3-1:1.0: ttyACMO: USB ACM device
24.825910] pwm-backlight backlight1: backlight1 supply power not found, using dummy regulator
24.825983] pwm-backlight backlight1: Linked as a consumer to regulator.0
24.826039] pwm-backlight backlight1: Dropping the link to regulator.0
32.060758] vce3v3 ledO_n: disabling
32.060792] vce3v3 _led1 n: disabling
32.060801] vce3v3_pcie: disabling

Please note the obtained ttyACMx device, here is ttyACMO.

root@RK356X:/]# [ 23.890745] usb 3-1: new full-speed USB device number 2 using ohci-platform
24.109136] usb 3-1: device descriptor read/all, error -62
24.287404] usb 3-1: new full-speed USB device number 3 using ohci-platform
24.480738] usb 3-1: device descriptor read/64, error -62
24.819141] usb 3-1: New USB device found, idVendor=ad50, idProduct=60c4, bcdDevice= 2.00
24.819161] usb 3-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
24.819169] usb 3-1: Product: CANable 2022 0726
24.819176] usb 3-1: Manufacturer: Protofusion Labs
24.819183] usb 3-1: SerialNumber: 004C002B5550531620303731
24.824832] cdc_acm 3-1:1.0: thyACMO: USB ACM device |
24.825910] pwm-backlight backlight1: backlight1 supply power not found, using dummy regulator
24.825983] pwm-backlight backlight1: Linked as a consumer to regulator.0
24.826039] pwm-backlight backlight1: Dropping the link to regulator.0
32.060758] vce3v3_lcd0_n: disabling
32.060792] vec3v3 lcd1_n: disabling
32.060801] vce3v3 pcie: disabling

4. Query device:
# 1s /dev/ttyACMO
(0 could be 0, 1, 2, 3, .......)

5. Map ttyACMO to canO and set the bitrate to 500K:
# slcand -0 —¢ —s6 /dev/ttyACMO can0

The corresponding setting of the bit rate is as follows:

-s0 = 10k
-s1 = 20k
-s2 = b0k
-s3 = 100k
-s4 = 125k
-sb = 250k
-s6 = 500k
-s7 = 750k

-s8 = IM
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6. Enter the command to view the device:
# ifconfig —a

Return information, as shown in the figure below:

[root@RK356X:/]# ifconfig -a

can0 Link encap:UNSPEC HWaddr 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00
UP RUNNING NOARP MTU:16 Metric:1
RX packets:3845 errors:0 dropped:0 overruns:0 frame:0
TX packets:7 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen: 1000
RX bytes:0 (0.0 KiB) TX bytes:0 (0.0 B)

7. Enable canO:

# ifconfig can0 up

8. Configure the storage length of the transmission data buffer of txqueuelen:
# ifconfig can0 txqueuelen 1000

9. can0 send data,ID:0x888, data:0xABCDEFAB:
# cansend can0O 888#ABCDEFAB

10. canO0 accepts data:
# candump can0

11. Calculate the percent bus load on canO:
# canbusload can0O 500000

12. Top level view showing can traffic:
# cansniffer can(

13. Generate and send fixed data CAN messages for testing:
# cangen can0O -D 11223344DEADBEEF -L 8

Welcome to order our products:
https://www.aliexpress.us/item/3256805268926264.htmI?spm
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