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1 315

Binho Pulsar @—AF 12C. SPI. UART #1 GPIO By USB F#1iEfdes, ©iERE—P NXP MCAN
=HI28F— TUA1044GT CAN-FD Wk 28, HEMEMH v4.4.0 2, H USB E# COM imOAR L]
E—FiET, B SLCAN Rz Ak 231% S £, SLCAN 2 ASCII 81T CAN i, &¥IRE
Lawicel, IS AEiEA M TR,

REX—RERERAMES —MHXHENER, Pulsar B Python SDK 5T£&H CAN &<, HAE
£ 72 CAN-FD EXF, ZIgERMWA—NEFAY SLCAN iEfceE, FALLIMBR CAN REESRS
HEENAIREE,

] 1. CAN-FD #AXfF42 82 CAN T HA4
S RigtHEERAA

64 FHHM N\FTTRATOFT, FEUZE CAN HAENS BB EAID R A LUBE—I

E=RG)

™

LbaF R iR hEERFIFEFET SAEERMEIER, MIBERIETHER, RALNIE— N SER
Lk

BARRDLC DLC {E 9 E F 3Ii&#F 12, 16, 20, 24, 32, 48§ 64 F75, At 8 FHULWENRE
EotE ] FHEMBERMARF THCRAE

ERRMMRLE | CRC WKESHERHERALE, HHHERMAITER, MAEEH CAN XA KEE LA
F—15 B

MIBERE EERIRIREE. RRFBIUCAREE. RFRY 120 Q KiREFE
HF LB FD MR UHZE—&K 54, MELMZERE FD RIVAE, MARREERE

IEEEN=MFERE T ENHHRES AN, MAX=RBSERTIPHEMEEETRE.
% 2. 5HAth Binho EAEE BN FEZ 4

1 FENBR R

CAN-FD 2—#h CDC &=, ZIENEE HID EFEHEFEEENESR, ZEREMAT A SLCAN #.
MAE SDK 4| 1T UtbHAE], 12C. SPI. UART #1 GPIO BIEFIElT
EORBRITEEINNY B AUEIEFLERER ASCI, BEU \r ®XRES. U \a XREL,

XAILUALIRIZET, PiaFEdErE

FNBHEELEN—MNR SRMNREBEARE, MENEER, FEAETRNE, FESEFNICTH
SR SSEIEIR, 5 8.2 TTHIE 13 THEX—RHER

KERFER— Pulsar Fl— ML E IR SE — > CAN-FD T =#t1Ti#f#: 35 Pulsar tJiE]
CAN-FD 3, NEBEFAN SLCAN Y, MEHBINTHET =, WIENEILEN FD &8E, AR
M python-can RETFERMIIRIRE)E 4k,
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XEN—EAEFEL A SDK. FNRNE—F, BARHITIHO LA—1T ASCll, BAZXIAER
HH—RIER.

11 BE

BRANG, FREMGIIREGERS: & Pulsar )15 CAN-FD 123, #IAFHESIMIE SLCAN,
L 4 CAN-FD TR H RIS F 5EACRILAD, WAL HmiAIH LRI 64 75 FD
o, i&@d DBC fRIISCEYE, HRFHLMAE, LUKM CANopen. J1939 # ISO-TP il ikIKzh /s

% Pulsar 5 Adafruit Feather M4 CAN Express Boxt, MEEERG E#T TR, AxXhnsE
NMa B E R E LR,

ZREIDIHE Windows [REFENITE. can-utils # SocketCAN &% (T£ Linux B@E@IEN1E
BHENIR) RECEA: 7 Windows £, BfI1EE USB BEEH Linux IFiE, mMERZEAEE
HAEEXTHE,

12 iSRRG

CAN-FD #{{GERTF Pulsar, Binho Supernova Bz H28:28 MCAN JM%, EEHIELZIE
e EHNHARERTFEM SLCAN Ehc2s; TREMFEATEMRETF SAM E51 H5|HE CAN1 5|

AR o
13 MR

] 3. HHFEY
X4 k=
CDC CAN-FD (SLCAN) Binho Elf+3#4, docs/CDC-CANFD-Mode.md ; XF#i&asan < EMRE]
mode BIRURE 35E ER
Binho Pulsar 314 https://support.binho.io
python-can https://python-can.readthedocs.io
cantools https://cantools. readthedocs.io
ACANFD_FeatherM4CAN https://github.com/pierremolinaro/acanfd-featherM4can , T

SEFR CAN-FD IRzh

CAN FD #38 Robert Bosch GmbH, CAN with Flexible Data-Rate, v1.0
ISO 11898-1 CAN #UBHERRZ, 15 FD midgzt
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2.2

2.3

BINHO ANGO12 APPLICATION NOTE

PRI E IR

WEMF

®A FHIEE
e
Binho Pulsar, Elff v4.4.0 HESRZ
Adafruit Feather M4 CAN Express, B{Efth CAN-FD Tim
#& 2 B HIINLk CAN %, CANH #% CANH, CANL ## CANL
120 Q ZimErE

iR USB-C &4k

=

R 5. EFHANES
5% &
CANH CAN 2%, EM=EFL
CANL CAN 2k, BMRBTLE
GND FIIRIR 2 [B]A9 A $E 1R

Pulsar B9 CANH #1 CANL kB H#k# TIA1044GT; Feather WNIKBZIR LRI A2, FTREE=
Rek, MRIREAEAREE,

AR CAN FERIGHEME, UFEE MR, —FRELAXEMIAENEEN LA SO T
fB". REEBXZRAEINE, SERERZM, ERAENFISEETELAHNE-—MZ/E. %14 77
HTMRIHEZINRR, BARERSILATRERRMAE S,

BEigE
® 6. ERNRLRE

®E & ’EAR

&L= 500 kbit/s SLCAN S6 , Timifi/J DataBitRateFactor EE
B AEES 2 Mbit/s SLCAN Y2 , T5&ai% DataBitRateFactor::x4
KR 120 Q ks

BORE Fx MFX
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COM IHORRASEL X RE, ZiROZ USB CDC ImRMARELM UART, ELLXMUERWE
F; CAN LS R(XE s M ¥ s<LRE,

2.4 0

pip install python-can cantools

Python 312 il.t python-can 1 cantools BIEJEBES 8 TiflsE 9 THILENE. % 10 THINGE
E canopen . can-j1939 # can-isotp o J#E CDC HRXEE hidapi o

TEEHEE Arduino TEJE. Adafruit SAMD KA —NE:

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 L, iEBRZ%EE] Arduino ERIAIE, GCC TEFEAENREZREMAEILY
130 MNEF, BEREHIEE RRERRMME, 2 cclplus.exe BT 260 NEHAIMRE), HATAIEE
iRZ cannot execute 'cclplus' , HEXRHNERIRRRIT,

3 & Pulsar ]33] CAN-FD &5}

CAN-FD 2 USB EE# COM RO UMHINEEIR T — ZIRTUEE HID IBEHFMEERESR, Hit
BT EREMARE, HEFBHHNIAH#TIRE:

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 BIUAMET, EMBEARY USB % UART . EMEAEMBISZaTHEX—aBEXE, AR
FEIAMELH Pulsar 12— N RIARE[R SLCAN #%. WARE4EE AL COM B0, ©8E
HrE, WARBIKOKE T, TEEFRE— 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...

ERTHATTH: BXERHNNA, FAZTAIERREEREEN. M5 Pulsar EHKE, ©
B COM ixARZE SLCAN £,

RICBIHH I TR NS R

Y Pulsar &F CAN-FD ##zUES, HID thilEBRARIBEIT. EUIHEIRENZH, 12C. SPI. UART
#0 GPIO AR H; &&R—NEHAM SLCAN i, REGSIIRNET HID A, tHEEIFREXHME
BEE 5K

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

HEBHFTZIREFMEERNES, &F CAN-FD B9 Pulsar EFf_EBEHTF CAN-FD 3, 1R
BIREBRRKZET 12C 7 SPI Thie, XRELABKRENHT,

SLCAN {1l
e -

LA ASCIl, B1T—%, URIERFERE, RERZHLHIEE \r (0x0D), FMERHEIE \a
(0x07, Pia3s). XEEFBMEOEFILUMARIRARE, MELIEDEN, KigERFIBHENGEN
B,
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# 7. SLCAN s

BINHO ANGO12 APPLICATION NOTE

we aX &i

SO - S8 PR PR LT TEEET A BE

Y1, Y2, Y5 #%E#E CAN-FD #IRERELFEE EEBHT R BE

0 EEERITHEE

L URITRRFTFEE FRENE; WEI3T
C X AiEE o2 35 INC)

3/ il RIRGZHM, IR/ TR ID

d/ D RIXTH LR RYIRA FD Mol

b /B RIXHECRFERYNRAY FD il

V, N, F WRas. FHIS. RKEIRE HEHEGHFPAEEEE

BE XU

FESINEMEZR, FEHIATZIRAM:

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

4.2

Vv -> b'VO101\r' ok version
N -> b'NFFFF\r' ok serial number

F -> b'FOO\r' ok status flags

S6 -> b'\r' ok nominal 500000

Y2 ->b'\r' ok data phase 2000000

Q -> b'\x07' ok an unsupported command should bell

RE—1T5EMSTRAFER. — M NAERLHBELEREERNIRETARIERRT; MRMa<LIE
RENREL BTEMRTEG <,

Ve N # FOREMNZEEMAEENRE, FtEREIERTHRSETRR, MAEIEREEWEIR
BREELTHARS.

WA

— PN RIEMIME—DFRIE:
<letter><identifier><dlc><data bytes>

FEENKRA=MEE: MELHEM (t) X2 FDM (d. b); HELET[UHEE, b 1 B 1]
#, d M b FHE; UKARRTRERE (NE) E=Y R (KB). fERRIFA=I+7 s,
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T RARMRTTAJ\L, DLC A—{I+7usthlEh, BUEREUF IR 4 Ho
BETHE, BWREIMBAEREINER L.

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

Eb3$3E S5 DLC BRgt
& 8. DLC SEMHH KENOMIXR

DLC 0-8 9 A B c D E F
FRHH 0-8 12 16 20 24 32 48 64
B 8 FTHY, AMHARKERBXKMER, MARERNE 20 FHHBREHMMNLE DLC B ;

13 FUNERHEREFT, BIUERE 16 1. MRNITAZBEMER, XE—MEFEELHRHGR
BARYRTE, MARILARERXNTAMIIN 13 FHEKT 16 F1i,

EESRIDEEIT AN IE, BE 0 ZAIARE s Ml vo ZEHBIREMNE, SIamERHNE, 8%
KAHEBMITFREZ I ASERN, XEHEEERGAURFEE, MARIRFRER,

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. B, URITHEESIEERIREF.
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5 I T

CAN BAFREBEE-NE5%E, BRATNEM, LATILEL LEEEIUENAS. XEFEANTRZE
Adafruit Feather M4 CAN Express, &% SAM E51 5 CAN-FD Wk 28807+, A Arduino C++ #
ACANFD FeatherM4CAN FE4RTZ,

FE EXHRIRESN, CircuitPython By canio 1EHRRZIFZM CAN: Message REIET 8 F
T, MEEREIEL fd. can fd F data bitrate . MCAN 9MEZARE X4 FD, canio [EIFNRHE
EEIEHIZBRTIEIES, B FD ZBEMIMTR. Fit, Xk LR CAN-FD T3S C++ 1%,

51 fEAM CAN #83R, LUIBOREHRES TIFRIF1 5|k
SAM E51T B CAN RIR, %K CANT EREIRF AR, CANT EM——1EH CANH # CANL
SIZIHFETRIIRIR; CANO 272 F D12 71 D13 L, BRERAERE[E T,

WS IAE—MECEERMI T RETREIE &, WASRE— TN, BAREINRBFAREER
IF; BB IMFHEHKREERE, YALXDNBET. EMEHIVIE, NREEENTREKE, Sk
HRERY), MASELR EREEAES.

JZETE CANTHY beginFD HFAMET XS, 3§ PB12 IRThAREF. PB13 RohNEHEF, X—RfE
BTHEMAREYR: ESELEXMANIREL, XREAZRERMT.,

5.2 USRI
NRBEMIERBRRRTAMSRERRNOER, MARENE:

ACANFD FeatherM4CAN Settings settings(

ACANFD FeatherM4CAN Settings::CLOCK 48MHz, 500 * 1000, DataBitRateFactor::x4);
settings.mModuleMode = ACANFD FeatherM4CAN Settings::NORMAL FD;
const uint32 t errorCode = canl.beginFD(settings);

500 Kkbit/s SELAMUHEZED 2 Mbit/s, ¥R SLCAN &% s6 BA Y2, MR RET—HITHEEZ ]
ﬁﬁﬁ_&o

SNR beginFD FTENFMERMASHIEUIF, ERREFRE, NTRSREX—KRMABHREE
17, AA— P LUERERFIIETHT REE—MELIZTHT REMISHR,

5.3 B R EEWEIA b

XEW——MEFIERITEBEERE. CANFDMessage H—PMREFEIZFH idx FE, TEEWEIRY
miR, ERENRZMELARFIANERS. Fit, EH—MEREIMNNEKREER, SHFE—1FEH
idx , MARBRESREMBRNEHERS idx BIZHAREEFX, MENMEHAXHREFE:

CANFDMessage reply = frame; // carries frame.idx
reply.id = RESPONSE ID;

reply.idx = 0; // without this, status 2 and nothing on the bus
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IR RIZIRZS 2, BI kTransmitBufferIndexTooLarge , FERAMA L, ERRFEHLE
FIFO, XIEREIEFrEEN,

6 BGBIE
FERLERE, $AES0EHA ERERENLEE

=== 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
EENR, FTHAEEH T

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

XEHERSSE 7 DRNASR#TZY, BAXERRIANSEEMNREESE: TR, 500 ms
[AHARY ex100 5F| 8 M, 100 ms AHARY ox110 5% 41M0, 1s AHAR ox200 #5F 4 fi, 200 ms
AR ox210 3% 20 i, IHEFARETFEABHNNERN®REERSK, IHHETNREENESER
HEEE,

HARFHSERHX—INERE, ox200 FHLLATRIIME 64 FTiml, ox210 =Z 48 FHMi; &
8 CAN ENRATEIZWX MM, ERRENMNTRAMEEHTT FD &5, MARBENE
FDo

7R FD fEik:

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 BKFEIMZE FD LI, ASRIMGURE, BRHFAEFTHER. XERANLENRATLELS
HBVEIL: EIERZmE TRRRIXIAE, HENERRETRRERER.

7 ERTRIESAR
ZH SRR AEHMEN, EMURTSSBEGREIMLILD.
BHBRATIEARAERTN, HRTAEVEER, LSRR REEER .

& 9. LHTER

ID LU pLES RnE

0x100 L8, 8 F 500 ms 5SSzt Ees
0x200 # BRS B FD i, 64 =15 1s FHBIEFS

0x123 — 0x321 5iEk—5 %BE EE, REMAEEH BRS

RERMUTHL, HFEERATILENEERRELNAS. SHEATTEHREMED.

& 10. RPLREHE

ID Thot EE nE
0x110 ZHm, 8 FT 100 ms, AJE BRE. BE. 8FE. s, BFAS
B¢
0x210 # BRS B9 FD Mi, 48 = 200 ms HMISkEY 16 REFUEFIER
bt
0x600 — ZHm, 8 FT 7E INFO . COUNTERS .
0x601 SET RATE

0x210 JE3%#F CAN-FD BYiEHE, MAMNENERMR. +751 16 (IR E— 12 FFM
3k, —itt 44 FT5, FEFRUKAZICRALZHE CAN FRFEE/ANSIMI—EZANG, MAX M5
Sk FRHEMPIEMEHE, FitEREEFZOEENELFH A TEERRIER.

MELER RIS
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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, ...]

SOWETE x601 LRTE, HES—NTHEEHSTH, EOEERESIHATHNSEERY

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

TX 1600101 (info)
RX 0x601 cmd INFO id=BIN fw=1.0 features=0x07 trace samples=16

SET RATE {BS—i8, EARNERRTRIWEEERL LB TRIARR, 15K 250 ms:

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

BREER, oxlle 7EEFAN 16 MMARZ 41 M, MEAMFAARRTIIHSEREAE, Rtz
LHWIRAT T IRENITH, MANNRERETNE:

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

BHSEERER =W IRIEMARIEL, ClEhHHEEMERNE, BEXK5ms, BFHTR10ms T
fR:

TX t6003030500 (set-rate)
RX 0x601 cmd SET RATE period=10 ms, accepted

RERFFBITHEARURENE, MABUIBERAE. RE-E—BARE —HEXH, HEEEK
THBYHEENE.

FREZFNFERIYNNGEF. CAN ZEFMEFTF, BLXE—1 kR, MELASHE, SUMRE
SEFARER=ED o
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8.1

8.2

BINHO ANGO12 APPLICATION NOTE

M python-can IREh S 4%

Xf python-can M=, ZAHESEME—NEIEAY SLCAN &Efces, BEHAMNEROMER, THEM
Binho THMMG:

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()

ﬁﬁﬁsﬂjMﬂeﬁﬂ,ﬁﬁ%ﬂﬁ@&*ﬁ

FD $UBERERTIAZLINEHRE, set bitrate BM—FRF, MEZFMUER, BEANHENE R
fE: EXF@E, A s M Y, AREFTH. XEEH 4.3 TIIERNIRF. EEFTHREE
EIRERRSRIER BB,

& 1. python-can tb4%E=hst

ERE xix B EFRESE
500 000 S6 500 kbit/s
1000 000 S8 1 Mbit/s

750 000 S7 800 kbit/s
data 2 000 000 Y2 2 Mbit/s
data 5 000 000 Y5 5 Mbit/s

FE=1TZ—Fa&t. python-can BIBRETZRFRE 750 000 BRETH S7 , MLLEHAY s7 =2 800 kbit/s.
IEXK 750 kbit/s RESLIETTIE 800 kbit/s, WAMAZKHEMES, ZEHMNEBIERBDRREM 2
# 5 Mbit/s, Flt Y1 AILGES RIGHINEER, BXEETZEOER.

RE, URATAERMENAFELE

EX—REFERKNREENRE, TRFEAX, MAEFHEEMMNEFHEOREURXAHEFRTHE
BELIRER, FHES—EHERT. FEIERALR, HOS5mESHE AR EXIM,

— P RIEEIREUZE T RILMBIES, REIRLL. REMERE, AEREZRE, M—NEEIEN
TREERMEMRNE. TETAREENEFTEN:
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--- classic request/response ---
drained 42 buffered frame(s) first
reply id=0x321 classic dlc=8 len=8 data=DEADBEEF00010203

EEfIPEN+ZmAEHE. EREE, A—IEHSRE—ITEEBRYENTRTE2REREE.

8.3 BEFieRSEK
python-can 2L A EHARNEBCRENHRSITLA:

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

&R Vector ASC X%, FD i2RIEH, HARF f 64 &R/~ DLC F REFTH:

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 ...

EREIEXEMERRE LR L, TRl EITEN]: 17 ) exie0 13 {3 0x200 o

AFE i%ﬁé’%qﬂﬂﬁ’é’hﬁﬂﬂ%%ﬂ% 0.000000 » EHEELIN SLCAN KRE@&H< (z0/21), ALt
python-can ;& B AIERIAR. BEELEHW ERENHN, H FD iERIEH, EREEEMANEE
Bo EaFEEm|a)rdfr i F AR M EHIREL.

9 {5/ DBC f#i5

DBC BRIBEFTHHIANELZN. £IFERNES, XE2RENH CAN TIERIE, cantools IREY
DBC HfRFISEARE:

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,

BEFIEY DBC ik 7 2EFEHREEM 35 M55, EHMAERMARFE, REERT, BEFBRAE
—IE: KPERETANMES, HREEZHMNE—HEIR, M— 17— DBC RRIBHEMS
EAEREIE, MABEERW.

FE: DBC ATRCE FD JHE, BSNNIEEESID 48 o 64 FHHGE B UEREBIRNALHN, ZE

%5 VFrameFormat , i%& StandardCAN FD , cantools SFEENEEFREEANE, HEISH

BUEEELERM M DBC 2EKRZINE; MHEMSISEIMNZEY, AREFMMNEXXGLUBIANEHERS,
cantools BRITLHRES IBENEEHERMIE:

£ 12. cantools F#&p<

we ER

dump NSRRI EENEUNEE

decode &2 DBC fi#h3 candump & AIX 7S
monitor ETF curses BSLBTRERIALE

plot LI RERD (S S RERYEIAYEE (L

convert 7£ DBC. KCD. SYM. ARXML z[al5%i%
generate c_source FERANRIRER C 4rhDesfARiD23

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 A plot EEXHIZE candump XZS, T can.logger G HEIE ASC, XEMIEIA
BEEEEE, FEILEM cantools FEABHRMTLL candump X5 H. XETAEFEPN— Mk
O, mA=Eicest/Em0R,

10 =R

MFiztfiEsRE— M8 SLCAN &fcgs, BT python-can WENMINERTFEREIRIEE LT
Eo UFE—UE BT LR AEHIE. HE T RIAMBE RIALRRKINIER, MASEIUE
iR 7 AR,

| 13, TSR LRI MR

il RiZHINE TR TR
canopen NMT £1iI, EP CANopen ZiEBEEHES A B H#E 0x000

can-j1939 #iitARE, PGN OxEE00 , #H 8 T NAME Ox18EEFF80 , i FEMm
can-isotp J@5d CAN-FD %i%H9 60 77 ISO-TP i 0x700

import canopen

network = canopen.Network()

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

network.disconnect()

ISO-TP HYIEREREFXE, EWREXH FD NHE—NMiLE, EEEN 64 FRHAIEKER, ISO-TP AL
F—MRMPAHES 62 FHHNERHM, BENAEERT, FtAFRESHIXNIREIRNER:

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 11lbits, txid=0x700,
rxid=0x701),
params={"tx data length": 64, "can fd": True, "bitrate switch": True})
stack.start()
stack.send(bytes(range(60)))

E#8Y 60 FETLHE CAN &4, FE—TEm. /\ NESMA—RAREEF. UDS IEREITEX
MEmEZ L, Bt udsoncan EEFMFAIIRE; TBISEZIEFTE— 7RI ISO-TP fRSZE897
i, METHREERKEERE,
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1 MELLR
n.1 Mt E
®14. WAPRE
iE B
e Binho Pulsar, B{fhRas C, Elff 4.5.0, cdc_mode 4
TR Adafruit Feather M4 CAN Express, SAM E51, ACANFD FeatherM4CAN 2.0.0
TREMGR 23,484 F1, HINEN 4%
B4 hEEL 500 kbit/s, HUEEL 2 Mbit/s, 120 Q Kif
FH Windows 11, Python 3.12, python-can 4.6.1, cantools 43.0.2
n.2 BHESRIITHA

& 15. BIIERIITH
i
5, R ID
CAN-FD i, &% 64 F13
bR
¥ BARRT
L u Sz
iR LR
QTR
eSS (SE
e GREIES
IR BERESIRE
MR RIXIER

EZ b Eoil eu

TECHSUPPORT@BINHO.IO

REV 1.0

&R

=, XA

=, WA, BREEEBRIEZEFHER

B, BRgE, HELEFRSE

&, 7E J1939 HiitFSPA 0x18EEFF80 HIRZRE|
S0 - S8

Y1, Y2, Y5

&, L; 0% 13 HhiES
Mm%s, 0x07

REM; IERMFAENEEIAZ
REW; F REIES

e

KRR, HKFIBTRIRTRT
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1.3 BRI ENIR G
+® 16. B FHESRIRSHAY MR
L/4GS [SE
python-can 4.6.1, slcan £2HF FD RiX51EU, FD iR
can.logger ASC #53k, FD i2RIEH
can.player EIREIEE L, TREEK
cantools 43.0.2 FFSEESMHATT DBC f#6D; dump . decode
canopen 2.4.1 B4 FR NMT 48
can-j1939 2.0.12 Bk ERYIIEESER
can-isotp 2.0.7 BT FD &IXHY 60 FTIEM0
udsoncan 1.26.1 B%i; BT can-isotp, EE ISO-TP Htifm
canmatrix 1.2 BERE; BUBEER, RIS
12 sEEH
® 17 RENASE
Xt Aig
assets/canfd node/canfd node.ino CAN-FD T = [EH
assets/tools/canfd slcan.py FNIH, \NFad
assets/tools/device settings cli.py ) Pulsar #J CDC &=,
assets/dbc/binho_canfd demo.dbc HWRT REEEER DBC
assets/dbc/generate dbc.py 4% DBC Hi#1TEK

BIREARRERIMRRDFH.

probe « listen. send. monitor F1 command &I ERTTiHOEIEFER SLCAN, iR {Ef[ CAN
FE, BX—F, [EEALIZHN, EALENFHY] ASCI FLREINHEY] \r 3 \a &I LA,

roundtrip Ni&@E python-can RUFRERO#T, XIERRELMERZEERNAN. EE—EH
EETXREAUEMUSRE: NRFEREEMERFES, KEMETENREDSE
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#£18. TEF@m<

we 3z

mode gnfaI]ie CDC 1830, RO EEEI RN

probe EZSRES M SLCAN

rates P4 SR DLC g

listen FRATIRRTARAD B 2% LRI

send RiX—Mi, 285 FD, AJiE BRS

monitor BERT SR EEERMEE A TIREN

command &% INFO . COUNTERS 3¢ SET RATE FHf#IZEIE
roundtrip i@ python-can B{TIERMMME, 28850 FD

T

IBTE o ZAI&RX s Ml Yo HWEBREBEITANMNE. 2EBRENE, SLapdER. BINE,
BEXAHAENRITTBEZHAER.

EHITIER/MMENEZAARESE, EEVITHROMERAXEERE, HERSEPEERE,
RIS SREREZ . KEEREUETHRELM, REBZHE,

QR TEEEN—NEMT R, L TANBEMRRERE, ENTRELE, XN iREHS
B RBEEATNRAREEM, FRIRSERER, KELEEIELENE M. ERER—FEEH
WMTLERG, MEEREMERIER. NEEE=ZINRARNENAER Lo

EMREZWEINMEERR idx . ETRIE, ERNEERTEERDEFBCHERS], MAXR
RERBEHBENTRETXES,.

LABSTEIE 5 R IZ W BIRIMIF T 8B, IRENE DEEEMAIPEFTA, EHEMEPXEENE— 1 F
FRFEE—IME, KRAEFLFE, HE T HFRFHOUHNTE. XREEH, M—NBEXH
{BREi LS B SE = ERA RS TR A2 F L5,

4bF CAN-FD t#30HY Pulsar ;&8 12C. SPI. UART 3¢ GPIO, H HiZi8EXMBEERSSHAGRE,
WMRXLEEOMIERT, BETRE cdc_mode o

Bid 8 FHHMIUAT. FD KEXRBMEER, Bt 13 FHHNERHFLIETE 16 FTi,
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14 WS HEPR
+ 19. HPEHR
SER

COM imigBEMEE, KEEE,
HRBEMEL

BHRMLEREIMEE
HRIER, BIRZLEMENA

E—fRRAFHIAT LA G, *EEM
5%'%\

EEAS R E N T2 B

¥BK 750 kbit/s, SLIE1TTE 800
BRMMREERE, ENRiERTE
g

ERNNEEENT

DBC ¥ 48 5 64 FTHTH S ARG HE
AR

METRETHI cannot execute
'cclplus'

TRTEKECE, EMAREEL

TECHSUPPORT@BINHO.IO REV 1.0

ARERE

Pulsar &F uart_passthrough #&=; B1EFHE UART, A
=f#F SLCAN

B PRIEIR, HEEEXAILTRFRANZHRE

WBERA 0 T7F. MIRLLHFERARICAD. LR, 3
CANH 5 CANL ##x

BECERIL L 17 WIREINURBWNE, EERERER

ERAXRWEIRIMBSRERR idx

HF&ETRNE, HMFIER: MmBEEXH, HiRDKiE
1]

£ 0 ZBRRET S | Y ; BEXRHAHEMITH

python-can & 750 000 BRESA S7 , MELLEHHER 800
kbit/s
BIEHEREKREZG;, RXFELAES

Ef2ERIM z0 / 71 ; EMENREESF

DBC AiXLEH 2R/ VFrameFormat

Windows BREZRKERM; 5§ Arduino RIZREFTEBRIAMIE

W R B EHRRRRR, BHFERIREEARERE
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15 YRBRIE
+ 20. 45H&1E

RiE
BRS
CAN
CAN-FD
CDC
DBC
DLC
ECU
FD
HID
ISO-TP
MCAN
NMT
PGN
RTR
SLCAN

uDS

BINHO ANGO12 APPLICATION NOTE

aX

LbREEREDIR (Bit-rate switch)

5128315 (Controller Area Network)

BB REHIREER CAN (CAN with Flexible Data-rate)
E(51&%&%E (Communications Device Class), USB g%
Vector FIF CAN MLERIEIRERT

$IEKER (Data length code)

EBTFiEHI2T (Electronic control unit)

RIEEIEERZE (Flexible Data-rate)

AHIEOIRE (Human Interface Device), SDK fERAY USB 2%
ISO 15765-2 fEHHiY

BRIV EIF ZIEHI R A Bosch M_CAN #flIa3

MREIE (Network management), —# CANopen RS
BEARS (Parameter group number), —# J1939 tRIRHF
mIZARIZIER (Remote transmission request)

ER{T4kE& CAN (Serial line CAN), ASCII iEEZ28 1Y

Zi—i2WiARSS (Unified Diagnostic Services), 1SO 14229

16 KXFACRFAEERYA

IR AN FEM I PR MR AR AT EN SE, XEABKRE MIT FrRHERT, FANE
XAEEEE)IER,

device settings cli.py = Binho BCWEHIA, MHiFLL, UWELEFEFITFHATEME 31
RERICIE. TR EHK#H Pierre Molinaro 485 HY ACANFD FeatherM4CAN [, iZFEi@id Arduino
EEERRE, ANAEHD Ko

TECHSUPPORT@BINHO.IO

REV 1.0 21 / 23



BINHO ANGO12 APPLICATION NOTE

® 21. HRFEHIAE

X% L]

AN0O12.md A Markdown JESZ M

assets/canfd node/canfd node.ino FAF Feather M4 CAN Express BJ CAN-FD 3 S [Elf4

assets/tools/canfd slcan.py SLCAN #HgZssEN TR

assets/tools/device settings cli.py 1@ HID )4 CDC &=

assets/dbc/binho_canfd demo.dbc R T SUE SR DBC

assets/dbc/generate dbc.py % DBC M4 AL e

assets/LICENSE ERFREICER MIT #FaTHE
17 BiTme

+®22.271HL
B 397

0.1 9 September HABEFINETR &AL AN0008 /S, HEHATENHS S AN0012; Fr
2026 BNEYRNT, IELERIEEML 4.5.0 B9 Pulsar £ $3%E 192 CAN-
FD F g, FHITENXRTFAIE Windows ERAIETHIE,

1.0 6 November EX %L,
2026
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FRER (8B
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 % 5HY
HBAR, Adafruit 71 Feather 2 Adafruit Industries B9%
#%o Arduino 2 Arduino SA BIE1T. NXP #1 TJA1044 2
NXP B.V. &R M R. Microchip #1 SAM E51 2
Microchip Technology Inc. Y ETREEMEIT. Vector &
Vector Informatik GmbH FYESAT.
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