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BINHO ANGO12 APPLICATION NOTE

1 51

Binho Pulsar @—& A 12C ~ SPI ~ UART #1 GPIO By USB I 141588 - ©iERE—E NXP MCAN
P 2SA—1E TJA1044GT CAN-FD UgZE2s » dt BEEIES v4.4.0 #E » H USB E#E COM BRI U
F @@ - BB SLCAN sz Uk 5 2318155 1 - SLCAN 2 ASCII F5 CAN 7€ » R¥I%KE
Lawicel » 1S A EEZRZN T AFRIE ©

RBE—HMERBERAIER—MXMHNER © Pulsar B Python SDK 522 HF CAN 5% » thARE
£ ! 7£ CAN-FD (T » ZEBERIRA—(E—ARAI SLCAN 52283 » FILIRAR CAN RIEERRE
RIEREIAIREE -

# 1. CAN-FD B FME4E CAN B0 T 2=
S AR EE

64 {urTAEm NITTARE R HIEAITAE - R ER CAN AREED BB EAC A MUBCE—ER
# e

TR PR ERAERTEFR A BN RGERAEER LAV » MERBRBIESER » ARIRRE—EHTE
EeEhE A

BEAREIDLC DLC fE 9 E F B2 1216 ~ 20 ~ 24 ~ 32 ~ 48 1 64 {iyT4H » At 8 fIrTABA EH
HRES i 8k R PR 2R T 5 FUL TTAR BURTE

EigRENiERR  CRC REEFNEAER » MMHAIET AT E » MAREH: CAN HFfE REERMNE—
15 T2 IER

173

BiErE ERREIMI AR ~ FIEREIULEESS  RIHREY 120 Q #IRERE

#Hz EiREESR FD sERT U A —RERSE > sMER BT FD KAERTE > MIFKEERBER
E

IEECERM =EFHERE T T IRER AT > MAE=REMEARRI|PREMEBZSI TR -
# 2. B Hfth Binho EHEERMNTEZE

1S HEEEE
CAN-FD 2—7%& CDC & ZIETNIER HID BEEW AFEE IR IBRE » 2 BREEMAZ AR SLCAN

= > MAR SDK 1559 EHA ¥&1532 o 7T IEHARS > 12C ~ SPI ~ UART #1 GPIO BIER ARG HIT

NEEFIIRBIRE B RURUFTAERERN ASCI REBL \r RTHER U \a ®RE
A8 o BRI LB IRIEEOE - FRAEBERRIE

THEHAERE EA—E SRSHRERGAR  EGRRER > FEANMEL > LEEEEHIT
ARG REMEBEHREE - 55 8.2 #ifd5E 13 HIiMEE—HIER

KELERA—E Pulsar fI—EZILZPIEERSE (8 CAN-FD EiEEETTERER | 4% Pulsar tIE|
CAN-FD 185, » N4BEERM SLCAN HE » BEX R EEIRETD, » BRE 8 mmEMRE FD @ > A%
i python-can KRIUEAERERTT E tERENERHE o
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ERN— TR EEEE SOK - THHNE—5 > BERFIIE FH—T ASCIl » EERHRMTE
By — 2RI o

EE

ERANIE > FEBEREIEEEALE | Pulsar t1#2%] CAN-FD #8238 » FEs0151223[EIFE SLCAN >
B85 {8 CAN-FD BiR5M EE (o /e B8R AR 1ATT » S ERUEN BT RINRR 64 (U
70#H FD 5RAE > 3@ DBC AERSENR M E » AN ERE5CE: - LUK CANopen ~ J1939 # ISO-TP 1
T ER BN BTk

&35#% Pulsar £2 Adafruit Feather M4 CAN Express EC#t - mE &R TEERE LABAIR » AP E(E
& AR S B PRHREY o

REEDIRE Windows [REFH#T B o can-utils # SocketCAN %% (T£ Linux E@BEFEBTEME
FHEEMNTIER) AEHEER : £ Windows L > ©fIEE USB BAEEM Linux IRIE » MEMH LEEES
WAEEEME °

BRRE

CAN-FD #E{({#8R#? Pulsar ° Binho Supernova BI53%H23788 MCAN 838 » HEIRE S IEEZE
I o EHIRASBEAIME SLCAN 1533 ; EiRFIRSE AN ERLL SAM ES1 AER S| HE CANT
ZEWEE AR ©

MR
& 3. HHEAE
X% =
CDC CAN-FD (SLCAN) Binho #I8EXf+ > docs/CDC-CANFD-Mode.md ; RARIBZERIE< EEARS|
mode HIRERNERER
Binho Pulsar {4 https://support.binho.io
python-can https://python-can.readthedocs.io
cantools https://cantools.readthedocs.io
ACANFD_FeatherM4CAN https://github.com/pierremolinaro/acanfd-featherMdcan > &i
BL{EMAA CAN-FD ERENFET
CAN FD #it& Robert Bosch GmbH » CAN with Flexible Data-Rate » v1.0
ISO 11898-1 CAN BB » 81 FD sERT
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PR R EleREe

tEse
® 4. FiRRME

15H

Binho Pulsar » &J#8 v4.4.0 SKEHARAS

Adafruit Feather M4 CAN Express > B{Efth CAN-FD &i2%
& 2 4R CAN 4% » CANH 3% CANH » CANL & CANL
120 Q #&iE

M USB-C 4543

s

R 5. AR
Hik 2}
CANH CAN B&EiHF > BElE= B4R
CANL CAN EEtHF » BaMEEB AR
GND IR E RS AR 2 R H EEI R

Pulsar B CANH #1 CANL 2RE HAR# TJA1044GT ; Feather BRI B ZIR LHIUREER - REEF=
AR > TIRERRIRth R EARMHE -

AR | CAN FERIGER - hREF _(EER - —RRAXXEMRIBARBENERNAE H0E
E1 | EXEKEBERAIES » @EREAZE - HEXTISEETCEHNE—EREZR - 5
14 87 T HREMREINRE - BRZEASRAREEZSMAZERSE -

EEST Bk E

& 6. FRANERHRE
HE & HEHN
RE AT 500 kbit/s SLCAN s6 - EfifhinZ DataBitRateFactor H#E
ERIPEER TR 2 Mbit/s SLCAN Y2 - EiZtis% DataBitRateFactor::x4
KimEME 120 Q L
527l R BT
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COM IRRVEIREBIRE - ZIBRE USB CDC ImF4MIFEIER UART » EILEEZESHIERE ; CAN
I7TREHR s M Y IESRE °

EXES

pip install python-can cantools

Python 312 il.t python-can 1 cantools BIEIAZESE 8 Eifd%E 9 HINREIRA ° % 10 HiBINE
ZE canopen “ can-j1939 # can-isotp ° ]k CDC HEXEE hidapi °©

BAELENEEEE Arduino TES# « Adafruit SAMD #ZOIAKR—ERTE :

arduino-cli core install adafruit:samd \

--additional-urls https://adafruit.github.io/arduino-board-
index/package adafruit index.json
arduino-cli lib install ACANFD_ FeatherM4CAN

FE £ Windows £ > 55# 1% 0% 8 3] Arduino BITERR(IE - GCC T AEA SR IESFEMERL
130 EF 7T » ERFERBEHNEBRERNME > fF cclplus.exe iBiE 260 EFThIBRH o LEEFAYES
FRE cannot execute 'cclplus' » BRI AMEERIERIRE o

1% Pulsar ]33 CAN-FD &5}

CAN-FD 2 USB [E# COM 1BRYEBINFER N Z — » ZETVER HID RE L HEFIEIRPICIERET
FIEEEERENERE - HIREEAFNTRETRE !

python device settings cli.py --device pulsar show

Connected to Binho Pulsar
webusb _enabled : 1 (on)
cdc_enabled :1 (on)

cdc_mode : 0 (uart_passthrough)

B 0 BFRRE - BNERARY USB # UART #5128 - EMEMHEMEBZAI THRE—RRELE
FEERTERETCRY Pulsar SiRME—EREIFEER SLCAN 5% ~ th RELEFELA COM 18 - B8
B hRBEE TR | CIEERBE—E UART ©

python device settings cli.py --device pulsar set --cdc-mode canfd
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Settings updated:
cdc_mode : 4 (canfd)

Resetting device to persist settings to flash...

RETRHTTR | RAERMRER  FIEZTASEMMEREERTELER © #3E Pulsar X7
2 CEMLIRMN COM 1872 SLCAN NE °

RIBIFHth I R M E SR

& Pulsar Bt CAN-FD UK » HID iR E BRI FAF]IT o 7EUIREIRERX 247 > 12C ~ SPI ~ UART
# GPIO ;A (E ; B S —(EZ AR SLCAN 131588 - SBEIES RSB HID £/ » Ve RIS
REEBTTH -

python device settings cli.py --device pulsar set --cdc-mode uart passthrough

B BN R e REIEC1ERed » B CAN-FD 89 Pulsar E3_EE&IER CAN-FD 4
N MRE/EBEILERLZET 12C M SPI 5L > EERELERTAIM o

4 SLCAN 7€

4. 5eE

%4 ASCIl > B1T—1% » UBRFTERE - REEZIELHROEE \r (0x0D) » FEXHEOIE \a
(0x07 » &%)  EESRENEER P AR Int 7 E > MEHIRMEER - RIGIERRIGHFENSE
& o

TECHSUPPORT@BINHO.IO - REV 1.0 6 / 23



#£ 7. SLCAN ¥5%

B<

SO - S8

Y1, Y2, Y5

4 /
d/D

b /B
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R

BEHEMEITTR

#E2 CAN-FD BRIPEER TR
MIEBENFEREE

DUEE AR TR RS

RARAEE

X AE > 2% | $77E ID
AT AITRYIRE FD UE
ERBAITTRYNAN FD UE

hRAS ~ S~ ARREIEAR

EEIb:SE

ESIAERRKEZA] > SEDIEERAEE

python canfd slcan.py probe -

Vv > b'VO101\r'

N > b'NFFFF\r'

B > b'FOO\r'

S6 -> b'\r'

Y2 -> b'\r'

Q -> b'\x07"'

BiE—17

BHMETEREE - —(EHFALE

-port COM12 -

ok version

ok serial number

ok status flags

ok nominal 500000

ok data phase 2000000

-bitrate 500000 -

st
ERERBRHEE
ERERBRHE

TEIXEE ; RE 136

WEE SR EATTIE

FULENRE P BEEE

BRERE ; FER S

ok an unsupported command should bell

BRHRES BERIMES °

v s N M FEENZEE
oY PR BERR I EEARRS o

4.2 HERR

—fEfFx

HMIEENEHE - FIEEFIRA

SEMZE—EF & -

<letter><identifier><dlc><data bytes>

FEERFREZREN :
M B Eif o d M D AN URHERBERRE (NR) BRER (KB) - RE

TECHSUPPORT@BINHO.IO

ESEEABIESRTE RER - MABEREAE

-data-bitrate 2000000

LEFHARRBENEEMELERAT ; HRMES

RRLEE

AEREMEE (t) BRFDFE (d ~ b) ; BRMERESUIREE > b
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4.3

BINHO ANGO12 APPLICATION NOTE

FNIENIRY > HRTEABIRE AR\ > DLC A—I+7 MR > BERFERUNTEBI NG -
BERRE - FEIRVFELUEEMS N EENEL

t1238DEADBEEF00112233 classic, std 0x123, 8 bytes
b200F0102. .. FD with BRS, std 0x200, DLC F = 64 bytes

{iiyc3EE DLC $ifE
% 8. DLC BIBf# B TR0 FERA %

DLC 0-8 9 A B C D E F

{ITTAEEL 0-8 12 16 20 24 32 48 64

BB 8 Uyr4iRy - MERERBERMIFR - MASERTEUE © 20 {UT4ERYENEEIFE DLC B ;13 {i
TCAARYBNE T TE » HJIETEE 16 fiytil - BN TASBEIET © B —EEFEF R
RTE > A Z R E R RS EMPIRY 13 AITAEE R T 16 {i7Til °

ITTRIERERRRFHTE - 587E o ZABEH s Ml v - XERERENE » HTERIERLES > B
R EMRBEEZ A EEN - ERNERERGITHFHEE > MASIEFHEE

The bus, and the order the channel has to be opened in

TWO NODES, ONE BUS

Windows host

USB CDC USB serial

Binho Pulsar CANH Feather M4 CAN
cdc_mode 4, SLCAN bridge [ 120 O ] Arduino, ACANFD library
MCAN CANO SAM E51 CAN1
TJA1044GT CANL onboard transceiver

500 kbit/s arbitration, 2 Mbit/s data phase, both ends configured to match

OPENING THE CHANNEL, IN THIS ORDER

C > S6 » Y2 » (o) » frames flow
close first 500 kbit/s 2 Mbit/s data open t/T/d/D/b/B

the bitrates are captured here, when O is processed
S or Y sent after O is acknowledged and ignored until the channel is reopened

Every reply is a single byte: carriage return for accepted, bell (0x07) for rejected

1. Bk - UkFRRBGEE L EERIIER
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BIRERES

CAN EEHIRER ZE2MHE » EAREEHIE 1A TRERH LEEFSERNAR - ERERAN
Ei#hZ Adafruit Feather M4 CAN Express » Ei4& SAM E51 £2 CAN-FD UgZE238c¥ > L Arduino
C++ 1 ACANFD FeatherM4cAN RITUEEIEETEI o

FE . TEMBERIREER o CircuitPython B9 canio 1E4R{EXIEE4E CAN | Message BEiET 8

{iI7c4H > BBRRIES fd  can fd 1 data bitrate o MCAN B8 EX1E FD > canio JEERA
AMBEEHIIFZEELER > B FD BEHIMNEK o Hit > EREERR LAY CAN-FD SiZAMZEL C++
o

{EFAMIME CAN 154 » UB R EBHEREFRI M2 iEH

SAM E51 BfifE CAN 1840 » ZEERIRAE CANT EIZEIFREUTEEES - CANT 2M——{EE CANH #0
CANL 3|EIHE$HE0#E4E ; CANO 727E/72 D12 #1 D13 &+ » (BEE B EZ(E AT o

Sz IR E—E R E ERER BN ZAAE T ERBNBE T HE o IS B — ARSI A » NEREABENABE
HIg(E ; BE—EARERISNGE NV ERHNASEN c EMELFRE > HNEREHIGRE
[CIFREBIRIN > AR DIEARER L& B ERIASE -

ZHTEETE CANT B0 beginFD FHEIETIEME » % PB12 BEEBIAIETEL « PB13 EEBIABEN - B—
BESTRMASAEA | EeEREEMBNERIER L » BEEASHRENHS o

USR5 7E
BRI HE R R R R T AP EERNEY > MAREHE

ACANFD FeatherM4CAN Settings settings(
ACANFD FeatherM4CAN Settings::CLOCK 48MHz, 5600 * 1000, DataBitRateFactor::x4);
settings.mModuleMode = ACANFD FeatherM4CAN Settings::NORMAL FD;

const uint32 t errorCode = canl.beginFD(settings);

500 kbit/s FELALUMEED 2 Mbit/s » #3f& SLCAN 553X s6 BiX Y2 o MinAEE—HFHRGEEZ A
B

g0R beginFD HFEDFAERBESHEITHREF - ©EEBRIIFEZE - HRERHRE M ZEEN
17 IR — AU SRR R F RN TR L — BRI TR RN R B 22 -

EMEEIRIEIRIE

ERME——E{ESERA T PAREIANS © CANFDMessage A—{EEIEEENTZINR 1dx I > FEZREIRY
SUER > ERFHIRZERIZRFIANZRS - Bt - ER—EZKEINAEREZER - §% E—EJF
THY idx o MEXREEREMEER AR idx BYZEFEEFE > MEEERHELAFEFE !
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CANFDMessage reply = frame; // carries frame.idx
reply.id = RESPONSE ID;
reply.idx = 0; // without this, status 2 and nothing on the bus

JEARB1BIZARREZ 2 > B) kTransmitBufferIndexToolarge @ MiEIRBFEXL c ERREHEX
FIFO » EIEREIXFREEM o

WIRERRAN R - RSN EE TR THRELEXER

=== Feather M4 CAN :: CAN-FD test node ===

arbitration 500000 bit/s, data x4 = 2000000 bit/s (SLCAN: S6 then Y2)
CAN1 configured, transceiver active

diagnostic: 0x100 heartbeat, 0x200 ramp, 0x123->0x321 echo

device: 0x110 environment, 0x210 trace, 0x600->0x601 cmd

TEE I > FRURELEEE

python canfd slcan.py listen --port COM12 --bitrate 500000 --data-bitrate 2000000

channel open (normal), 500000 nominal, 2000000 data; collecting for 4 s
1d=0x100 classic len=8 x8

1d=0x110 classic len=8 x41

1d=0x200 fd+brs len=64 x4

1d=0x210 fd+brs 1len=48 x20
73 frame string(s), 73 decoded, 4 distinct

BLEATEERNEE 7 BB » RAEERIRAELNERMENSE | EEFA > 500 ms
iBHAAY ox100 5%l 8 1E > 100 ms FEARY ox110 1FE 4118 > 1s HHEIEY ox200 FZ 4 18 > 200 ms
BEARY ox210 13E 20 1@ o sHEFREEEMN HBHRHEMNERRAEEX ; sTEHER IR TEENE Bz
ERTERNE

Hf{EEERME—YIMERE o ox200 EHENMITTEYIAMN 64 T4EME > ox210 =& 48 ItiH
FTAE 5 1548 CAN TR AE LIZICEMIENIE - sEEETREMN T ARSEET FD &l > MAREE

M3Z3% FD ©
R7RAK FD fER :

python canfd slcan.py roundtrip --port COM12 --bitrate 500000 --data-bitrate 2000000
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- classic ---

drained 9 buffered frame(s) first
reply id=0x321 classic dlc=8 len=8
payload identical: True

- CAN-FD, 64 bytes, BRS ---

drained 0 buffered frame(s) first
reply id=0x321 fd+brs dlc=64 len=64
payload identical: True

FD s5K1FEIRIZ FD [OFF » (RIS IURE - BN EZ(LT/EER - EREMNEEAREXGE
BYASSR | CRRRRERWE TRREHAIAS o I B EEERRIULARER o

7 TEEERRARYENE B R
BEENERARASTESS  AATNRGESEGRISEENS -
SSUTR PR R T E B M - LR ATAE DR - LUBE IR AR E S RS R -
& 9. ZEIHAE

ID HIE o RE

0x100 B4EAIE > 8 (7Tl 500 ms FFoR I T 2 2s

0x200 # BRS Y FD & > 64 fiyt4H 1s {ITTARIRYE =5

0x123 — 0x321 BEER—2 TR [Bl% > (REBEAELRELEL BRS

REEUNHL > HFEERATRIWAESHENAR - SHERHFATEEDERED
®10. RFKEANS

ID E EE A
0x110 B4 AAE > 8 fiIToAl 100 ms > A% BE N RE - RE - EEZ S B
3l
0x210 # BRS B9 FD £AE » 48 fiL 200 ms FMITEEERY 16 BXAREG R S0k
TT4H
0x600 — B4EIE > 8 futél k&R INFO - COUNTERS -
0x601 SET RATE

0x210 JE3%7F CAN-FD BU#1E > MAEERHERRAIR o 7518 16 (IrcEuRE I L —18 12 {iI7TiE
T8R  —fEFAES 44 (I7ThE - FIRRBVIRTZECERAEME CAN FBEE 2/ ERESMI—EEAEME > ™
BENMEFES EERB EREMPIAFIEREE - RItER A ERERIECIELF A TBEENE
W e
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TEARER L ARES

python canfd slcan.py monitor --port COM12 --bitrate 500000 --data-bitrate 2000000

0x100 heartbeat seq=11024 rx=10 echoes=0

0x110 environment 19.7 C 49.1 %RH 1012.7 hPa flags=0x01 seq=212

0x200 fd ramp 64 bytes, first=0x88

0x210 trace seq=27560 uptime=5515031 ms 16 samples peak=7998 [7331, 5548,
2921, -151, -3200, -5762, ...]

ELURRGTE 0x601 LFEE > WEFE—E TR < ircil @ FEOBEFZZHAEEIR
HIE

AR

'UII|

python canfd slcan.py command info --port COM12 --bitrate 500000 --data-bitrate
2000000

TX t600101 (info)
RX 0x601 cmd INFO id=BIN fw=1.0 features=0x07 trace samples=16

SET RATE BS—1E ' EAERR 7 HENE BB AZE AR o 555K 250 ms :

TX t600303FA00 (set-rate)
RX 0x601 cmd SET RATE period=250 ms, accepted

FREIEEAT > 0x110 1EIIRHMNZA 16 ETIAR 4118 » MEFASAIEM R TS » Eitis
SHENSTRENTA > ARG TES

1d=0x100 classic len=8 x8
1d=0x110 classic len=8 x16
1d=0x200 fd+brs len=64 x4
1d=0x210 fd+brs 1len=48 x20

BHEENFREHRFEEEAMARIEE OBTFHABEREME - 55K 5 ms » {EFEIRE 10
ms BYFR

TX 16003030500 (set-rate)
RX 0x601 cmd SET RATE period=10 ms, accepted

REBREFNBIURIESRE » MARLERSBE - BR-E RN UE -—BHZHH » HEIEHENK
THBHEERE -
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FREZ TR A9/ - CAN AERREMTHEIER - FItER—EEE - MELEARRA > &
AMmEEAMNABREED L ©

8 % python-can SBEhEE7HE
¥ python-can S @ ZiEERME—(EZEN SLCAN E%33 » BRHZENEFER » BREWM
Binho ZE2ZUH5 :
import can

bus = can.Bus(interface="slcan", channel="COM12", bitrate=500 000)
bus.set bitrate(500 000, 2 000 000) # nominal, then FD data phase

bus.send(can.Message(arbitration id=0x123, is extended id=False,
data=bytes(range(64)), is fd=True, bitrate switch=True))
print(bus.recv(timeout=1.0))

bus.shutdown()

8.1 BIEE set_bitrate B > MEREBRXFIT

FD ERIIEBIRR A FOEEBET o set_bitrate BE—&REE > MEZFUBRN ;E'Elﬁég,ﬂﬁqﬁrsﬁa
E: EERMEEE > BA s M Y » RRENFRK - BIERS 4.3 HAMERMNIER - ZERRBE
EREERRGRIZZERTE -

& 1. python-can TR FE

ERfE B ERHFERRER
500 000 S6 500 kbit/s
1000 000 S8 1 Mbit/s

750 000 7 800 kbit/s
data 2 000 000 Y2 2 Mbit/s

data 5 000 000 Y5 5 Mbit/s

B=5|2—EMEBH o python-can BY%EZRAE 750 000 HFER] s7 » ﬁ'ﬁJﬂ:EﬂE—E’J 57 == 800 kbit/s °
E3K 750 kbit/s EEERHEE(ETE 800 kbit/s » EF M A FHHEME S - ZBIHNERPREDTRIE
it 2 F0 5 Mbit/s » Ftt v1 SILUSBRIGIHERER » BEEER Muﬁﬁﬁﬁ °

8.2 RE > UR A EAR/CIENAREARE

E—REHBEEEEENER - iRFEEE > METRICEMTD ERHERE UMY E/MARBEE
BUIBIE » BIRESR—EHERE - FRFGRELR » HRBEREEAHE 5T ERAIIE -
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—{EXHBEERUE FREEFIERERE - SBEINZE/EL - RIBMAAE > SHEEEZ% > M—ELERE
ERENREEHERIMGIERIES - STREAEREBARER !

--- classic request/response ---
drained 42 buffered frame(s) first
reply id=0x321 classic dlc=8 len=8 data=DEADBEEF00010203

EZBIFE O+ _EEEHIE - EREE > A—ARE0HR—(EEEREENEHMTEREEE

8.3 sCEREIEE
python-can EZEERERMBEERRIENM LY ITA ¢

python -m can.logger -i slcan -c COM12 -b 500000 --fd --data-bitrate 2000000 -f
capture.asc

python -m can.player -i slcan -c COM12 -b 500000 --fd --data-bitrate 2000000
capture.asc

sCERfER Vector ASC #1858 » FD sCERIERE » Hef f 64 &K DLC F RE{LIT/HE

0.000000 1 100 Rx d 8 00 60 07 6E 00 07 00 07
0.000000 CANFD 1 Rx 2000 1 0 f 64 B7 B8 B9 BA BB BC ...

EETEELENESHREILREE L - BIZtIREI T &M 17 /9 ox100 #1113 {5 0x200 o

AR | ZHEEFHSEREEECEE 0.000000 © FEELAEE SLCAN KB ECE<S (z0/21)
EIE python-can ;R A FISCHERIAR © sSCEASTEAEE LA > H FD scithiErE - BB S ERIE
FE o (A REZERR FRIE RS A EHES o

9 {3 DBC f2H5
DBC #RiafoHeE A e BRBMERENE » ER&RERM CAN TIEMRFE o cantools &
DBC M fZREENRFRE

import can, cantools

db = cantools.database.load file("binho canfd demo.dbc")
bus = can.Bus(interface="slcan", channel="COM12", bitrate=500 000)
bus.set bitrate(500_000, 2 000 _000)

message = bus.recv(timeout=1.0)
print(db.decode message(message.arbitration id, message.data))
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0x100 Heartbeat Seq=7787, RxCount=4, EchoCount=0

0x110 Environment Temperature=20.3, Humidity=42.4, Pressure=1014.2, Flags=1,
EnvSeqg=159

0x200 FdRamp FirstByte=53

0x210 Telemetry TraceSeq=19469, UptimeMs=3896831, SampleCount=16,
Reserved=0, Sample00=-3434,

WEFIEY DBC #izt 7 2 EB-(EREH 35 E:sE - EHRAEEMARFR » REAMIE » BEFB%HR
—R RZEEATNMER 0 AUt A S HIRE R  M—E#E 7 —@(I7cs DBC SZISH
BLEENEREN > MARERKN -

AE : DBC M7BEIZ:EH FD AR » THIEIRE DI 48 o 64 (I mAANF R EEME N EERIVERTE o
2B MA VFrameFormat > $2E7 StandardCAN FD ° cantools EFEENEEFREEAE > FlES
HENEKIEEYER DBC GEKRZIER ; BWNELERSMMZE Y » ABRBMHAEZUEI TR

j=va)
B9 ©

cantools BRQFEEIRSEIEEIT M EGFRIE ¢

£ 12. cantools 5%

5% |

dump ENESER S RE(Ti EE

decode %38 DBC f#hE candump &AM F
monitor M curses ZEHERIRNEFARSIRIR

plot BRSSPSR R A b

convert £ DBC ~ KCD * SYM ~ ARXML 2 i
generate c source BIRARIRES C RIS HRIEDS

python -m cantools decode binho canfd demo.dbc < candump.log

can®@ 210 [48] OE 4C 00 60 C7 76 3B 00 10 00 00 00 03 F4 ...
Telemetry (
TraceSeq: 19470,
UptimeMs: 3897031 ms,
SampleCount: 16,
Sample00: -3069,
Sample0l: -8,
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#E | decode M plot :EEXHIZ candump XF ° M can.logger BHAIE ASC o EMEERE
FEEZEE > FIEEMR cantools FRABIBEEUNZAEL candump BB H o SR TEEHRN—E#E
B0 > MASEZRHIRE]

= GEEE

MR ZiEER T —EZ B SLCAN %88 > M python-can AEREEN TG EHERBELENFIEH
LEF - AT RHREEBRGEHEEXER « W AHAREETINED 2R REERN » MAE
BIRERRTUEIRR 7 IO ZREREER ©

| 13. TEER LEEBNRESRE

BERE FEXHAT ERBAREERERTIN

canopen NMT Z35% > Bl CANopen - ukEXENFRFES AV ERE 0x000

can-j1939 fiifitE® > PGN 0xEE00 ° #575 8 fiyt4H NAME Ox18EEFF80  HEFRMAE
can-isotp i#iB CAN-FD f53%19 60 fiyt4H ISO-TP BE—HE 0x700

import canopen

network = canopen.Network()

network.connect(interface="slcan", channel="COM12", bitrate=500 000)
network.nmt.state = "RESET"

network.disconnect()

ISO-TP WIERRERRE » EHESZHF FD NS —EHRE - RES 64 (IcEEERER > ISO-TP 7
NE—EAE—METEEHTS 62 MoAENINE - E—IEFTEREES At FREEAE SIS
BIRIRES

import can, isotp
bus = can.Bus(interface="slcan", channel="COM12", bitrate=500 000)
bus.set bitrate(500 000, 2 000 000)
stack = isotp.CanStack(
bus=bus,
address=isotp.Address(isotp.AddressingMode.Normal 11bits, txid=0x700,
rxid=0x701),
params={"tx data length": 64, "can fd": True, "bitrate switch": True})
stack.start()
stack.send(bytes(range(60)))

[EHREY 60 (I7TAELAEME CAN B8 » BE—ETE « \EZEETEN —TREEHHE - UDS [ER
PITEEEEREZ L > EI udsoncan BIBEERAIRRE ; TR E TIFRERFEE—EE(F ISO-TP
AREBVE R - MREEHFHZITRBAEEE -
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n SR
na HE4ARE
£ 14, AIEHERE
15H &
s Binho Pulsar » fEfghR2s C » &)82 4.5.0 > cdc_mode 4
R Adafruit Feather M4 CAN Express > SAM E51> ACANFD FeatherM4CAN 2.0.0
ENBEBIRE A/ 23,484 iITiE > (HIRBISCIRAEMY 4%
Bk hELFEESE 500 kbit/s » BERIPEEL 2 Mbit/s » 120 Q i
Ed Windows 11> Python 3.12 » python-can 4.6.1 > cantools 43.0.2
n.2 IS RIET (HE

& 15. EEENTTA
&1
EiRIE > RE D
CAN-FD 5fiE > &% 64 fiiyt4l
T
ETTHBIE
fREE (TR
BRI ITR
EEREEE
RIS BRI
BB
faERELFE TR HE AR AR (IR
BIREHER

FHIRIERIBIRE

TECHSUPPORT@BINHO.IO REV 1.0

R

E¥n

B 8m o MEKEREZRAITAEER

& EMERTE » WAEEIERRE
&5 7 J1939 it E % 0x18EEFF80 HERZE|
SO - S8

Y1, Y2, Y5
2 L ; 2REIBHINES
255> 0x07

REE ; CRNFIEREEGRYAT
KREF; F EOEHK

27

REBIE ; BIKRFIE B
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1.3 CER R RS
;| 16. BEIBEREHN T RS
e 515
python-can 4.6.1> slcan 4582 FD XU » FD EiR
can.logger ASC #EEY > FD sCHRIERE
can.player EREIIERSE L > BEEE
cantools 43.0.2 HEPFFEAAEEST DBC #2485 ; dump - decode
canopen 2.4.1 FESTHE LAY NMT BB
can-j1939 2.0.12 BETRHE LRI E &
can-isotp 2.0.7 BB FD f33%09 60 i t4HE—IE
udsoncan 1.26.1 BEZE# ; W can-isotp ZERE » FE ISO-TP Hix
canmatrix 1.2 B%ik ; EREER - NS RERBE

12 2E58

® 17 RHEOAS

EES &

assets/canfd node/canfd node.ino CAN-FD EiZh&)5e
assets/tools/canfd slcan.py THTH > \EFIEL
assets/tools/device settings cli.py )i Pulsar B9 CDC &1
assets/dbc/binho_canfd demo.dbc i EREE-E{EN S/ DBC
assets/dbc/generate dbc.py E4X5% DBC METERIGE

I TARZISRMERERDH

probe > listen * send ~ monitor #1 command FEEFFEEIEFEHE SLCAN » FHKfER CAN X
RE o 5B ° BERHUZER » EAZELHIRELY] ASCIH BEREMELY] \r 3 \a #FEARH -

roundtrip BJZEW® python-can RURENEET > BEIEEEEBREAILSRENS - EE—HEEE
ERTEMERIINEMUSRIE | MRFEEEFMRIEERES » SERERRENESH SR -
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®18. TETIES

=< {EA

mode WfEILH CDC 13 » UK RE
probe BEIBIEREDEME SLCAN
rates fITTERE DLC HE
listen R B B AR RIS B 7Bk _E RO
send EX—{EAE - E#47sk FD > P BRS
monitor PR EEIREAENE B SRS A TR B
command JXH INFO ~ COUNTERS 3¢ SET RATE Iif#HS[EIE
roundtrip B8 python-can #1737 KEL[CIFE » E47EL FD

13 B HSA

FATE 0 ZATEW s il] Y o (UTREREFRBMEHE - ZBBREN - 5 TRIER « BRIES -
@T‘Eﬁﬁﬁii#ﬁﬁ%& BZAAGEN -

3 3&?‘?2%?/@@;&]25'15’& T o EFHRFAREURIBIRFAMBENRME - BiREEREHERRE
FULEIEEHHEREZ & o IXHREBUZ TRIEESUE » BEINEESE -

EERIEXTAEMERM—REMERRS o | FREVEBENLTEHIERS - TEMMETRN L SHHIRR
M) R BEAERESEHNE  ERIREERER  AERLIWBTEHNE—ERIE  ERZER
—ERB LR T LEH - MRARMEMNAE - EEAFZEMHREERIRFAEA L -

ENREXBNTINERERR idx o EEIRN > SRR TTEARERENACHERS| > MEE
BETRERESEREERRET -

LB EM A A BTEWNEIRER B o BEE BB ERETRERE > B EEFERENE—EF
REEFE—ERERER  REFRTE > A+ EURFHUBATH - EREEN > M—EBZIER
BRI BISNARRS AR (RS I Z (FRIBE R ELE ©

EEI® CAN-FD #&3(i9 Pulsar 385 12C + SPI « UART 5§ GPI0 » W BB EHEEEEBNERE o
MBFBLENEUFHELT » sFELRE cdc_mode °©

218 8 (T AR LZAIATE - FD RERBMMER » Bt 13 (ITAERBNELRHTEE] 16 (I7ThE ©
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FEEEHERR
19, FIEHHE
R

COM BZHEMEE - RAKIE >t
REER

(SIS Eg HEIEIE 5o

ELRIER  BIRKIRBNIERE
E—#ASHRERT L& G - REHEM
EilS)

BNRAEI¥R (BIXARAE 2

BNRACIHR (XA 3

TR EE TR

E3K 750 kbit/s » EEREHEETE 800

B3R /IR RO - BEIRERCER 7 E

B
SERHERBSLERE

DBC #% 48 5 64 {ustAARH/S RN %
IR

EBEEERTHIR cannot execute
'cclplus'

ENRLSTRNERTE » 1B ERENEHE

REV 1.0

ATRERE

Pulsar EEi? uart_passthrough &= ; E1EEE UART » A
=f£F SLCAN

EL RIS - NEEERMMARENEERRAREFAEX

BEARU 0 BEER ~ MIRAITTERAART ~ BRIHER » 5
CANH £ CANL $#x

EIESR L FR; HiRERIERBRES - EERERER

EMREXRREIRIERARBR idx

HFCR A RS - HTFIER | Him@E sk » DK%
EMR

£ 0 ZBEHT s 3 v ; AR EFR

python-can # 750 000 ¥fEZ| S7 - MTELLEIEEFE = 800
kbit/s
EIEHHERETRER > % ; BHATRELATE

BRRAEE 20/ 71 ; ARREHEUSKR

DBC HiELLEEHR/Y VFrameFormat

Windows B{RRERMRE ; 7F# Arduino LR HTERMUE

e SEER TR IR RIS - SUELFHERERIRERRENAE
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+ 20. 55E
fly=E
BRS
CAN
CAN-FD
cbc
DBC
DLC
ECU
FD
HID
ISO-TP
MCAN
NMT
PGN
RTR
SLCAN

uDS

BINHO ANGO12 APPLICATION NOTE

¢

{7t (Bit-rate switch)

23 &I48E (Controller Area Network)

A ERIEZER CAN (CAN with Flexible Data-rate)

@M ELER) (Communications Device Class) » USB F532483!
Vector At CAN ABERAYE R ES T

ERRER (Data length code)

BFHEHIETT (Electronic control unit)

B ERERE (Flexible Data-rate)

ANENTEEE (Human Interface Device) » SDK {E/#I USB &35!
ISO 15765-2 {##itHE

RIEREATIFFZMIERIZZ PR Bosch M_CAN %523

EEREE (Network management) » —#& CANopen BRFS
SEEHALRSE (Parameter group humber) > —#& J1939 #BIHE
ZiREEEK (Remote transmission request)

FF54R8& CAN (Serial line CAN) » ASCII %2815 €

#—:2BRARTE (Unified Diagnostic Services) » 1SO 14229

16 BAR s SCR R YRS AYEREA

X PR B B AEE P RN E AR S EHTEESE  FLERBKE MIT RERRE
o RIEFREX O STEREES -

device settings cli.py =& Binho ZZEHEIEETH > BEMIMILL » UEERFESIT FEEIATEIRSE 3 &
hEYER G o EBLSIEE/KER Pierre Molinaro #3529 ACANFD FeatherM4CAN BRITUE » ZERNEEA
Arduino R{EEEE T » XX AFEHE ©
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® 21. EREEENRS

£ S #REA

ANGO12.md XX HY Markdown JR¥AHE

assets/canfd node/canfd node.ino FAH? Feather M4 CAN Express BJ CAN-FD EighZ]5E

assets/tools/canfd slcan.py SLCAN #E#2smEH TR

assets/tools/device settings cli.py i%i@ HID $)# CDC #H=R

assets/dbc/binho_canfd demo.dbc I EARLETS A DBC

assets/dbc/generate dbc.py 5% DBC WyEL2

assets/LICENSE BAREHIFRZIER MIT IZHEMER
17 ZRTESE

|22 EFTESE
e am 98

01 9 September = HAMBRMER - AL ANO008 5 » MEHERIRIE /MRS AN0O012 ; Fi
2026 BEAOKRET - TAERHYEHE 4.5.0 89 Pulsar £ ~ $#H¥EPIEIER CAN-
FD ERZAER) > T T E(ERITAITE Windows EREHITHIE -

1.0 6 November IETLEEA o
2026
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EREM ()
Definitions

Draft

A document marked draft is under internal review and
subject to formal approval. Binho Inc. makes no
representation or warranty as to its accuracy or

completeness and accepts no liability arising from its use.

Disclaimers

Limited warranty and liability

Information in this document is believed to be accurate
and reliable. Binho Inc. makes no representation or
warranty, express or implied, as to its accuracy or
completeness, accepts no liability for the consequences
of its use, and takes no responsibility for content
originating outside Binho Inc.

In no event shall Binho Inc. be liable for any indirect,
incidental, punitive, special or consequential damages,
including without limitation lost profits, lost savings,
business interruption, or costs of removing or replacing
any product, whether or not based on tort, warranty,
breach of contract or any other legal theory.
Notwithstanding any damages a customer might incur,
the aggregate and cumulative liability of Binho Inc. is
limited in accordance with its terms and conditions of
commercial sale.

Right to make changes

Binho Inc. reserves the right to change the information in
this document, including specifications and product
descriptions, at any time and without notice. This
document supersedes all information supplied prior to its
publication.

Suitability for use

Binho Inc. products are not designed, authorized or
warranted for use in life support, life-critical or safety-
critical systems or equipment, nor in applications where
failure of a Binho Inc. product can reasonably be
expected to result in personal injury, death, or severe
property or environmental damage. Any such inclusion or
use is at the customer's own risk and Binho Inc. accepts
no liability for it.

Applications

Applications described here are illustrative only. Binho
Inc. makes no warranty that they are suitable for the
specified use without further testing or modification.
Customers are responsible for the design and operation
of their own applications and products, for appropriate
design and operating safeguards, and for determining
whether a Binho Inc. product is suitable and fit for their

REV 1.0

purpose. Binho Inc. accepts no liability for assistance
with applications or customer product design.

Third-party products and specifications

This document refers to products, boards, specifications
and documentation supplied by third parties, which
remain the responsibility of their respective owners.
Binho Inc. makes no warranty regarding them and their
behavior may change without notice. Register maps,
protocol details and device identifiers reproduced here
were observed on the specific hardware and firmware
versions stated in this document and must be confirmed
against the vendor's own documentation for the reader's
part.

Example code

Source code supplied with this document is provided as
an example, for evaluation and reference. It is not
qualified for production use, has not been developed
under a functional safety or security process, and is
licensed under the terms accompanying it in the
distribution archive.

Terms and conditions of commercial sale

Binho Inc. products are sold subject to the general terms
and conditions of commercial sale published by Binho
Inc., unless otherwise agreed in a valid written individual
agreement, in which case only the terms of that
agreement apply.

Export control

This document and the items it describes may be subject
to export control regulations. Export may require prior
authorization from the competent authorities.

Security

All products may be subject to unidentified vulnerabilities
or may support security standards with known limitations.
The customer is responsible for the design and operation
of its applications and products throughout their lifecycle
to reduce the effect of such vulnerabilities, and for
compliance with all legal, regulatory and security
requirements concerning its products.

Trademarks

All referenced brands, product names, service names
and trademarks are the property of their respective
owners. Binho and the Binho logo are trademarks of
Binho Inc. CAN #1 CAN FD 5% Robert Bosch GmbH 2 %5HY
FRIBFMIKE o Adafruit 71 Feather 2 Adafruit Industries £
FI1Z o Arduino 2 Arduino SA BIEIZ - NXP #1 TJA1044
& NXP B.V. M REsE MR © Microchip A1 SAM E51 2
Microchip Technology Inc. BE{ZEEEEE o Vector &
Vector Informatik GmbH AYEIHE o
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