BINHO ANGO12 APPLICATION NOTE
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a9 Binho Pulsar= CAN-FD ZHEEZ{et EHAHE EIXHSID /2, USB 7t4 COM ZEE ASCII 21
CAN ZZ2EEQI SLCANE M8tz ZEE HMete = JUELICE 0|2 Pulsare= ©& SDKIH Hest
EX|7t ofL|2t & = MENAE 2|t CAN-FD O{RE{7} ElL|Ct python-can 7|2 XS “slcan” 2!
EHO|AR 0| #S3tH, python-can ?l0f| #5E 2E 0| 1 §E WELICEL O OHEZ|AO|M LE
= PulsarE CAN-FD EEZ A5t 1 5 AL835t= SLCAN EEEZES tHAEE MTHEH,
Adafruit Feather M4 CAN ExpressOll & H CAN-FD =EE 1E510] & &0{X7} Qe AR HA
£ 0hE0, N2 FA0| SESt=A| etelgfL|Ch cia2 Fdhako] ZaefjAl ma|ut FD T, HIEz|
O|E A2[AE ALE%t= 64HI0|E H|0|2E, DBC 7|4t C|Z Y, 2|10 CANopen, J1939, ISO-TP &
BHQILICE O] 2AMQ RE &322 X AMO|H, HX & Heo|, SAE FEE|E| Y DBC7t &H XS
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A7)

Binho Pulsar= 12C, SPI, UART % GPIO& USB ZAE O{RHHE{QL|C}. E3H NXP MCAN ZHEE2{9}
TJA1044GT CAN-FD EHAIHE EfxHst oM, B0 v4.4.02E{= USB 7H4 COM ZEE SLCAN
2 Al 0| EMAIHE SAEQ| HE|X|6t= BERZ Metst 4 QI&LICH SLCANS 2l Lawicelo|A Lt
ASCII 218 CAN Z2EZEZ, ¢iIfll= Che | E e =77} X[ BtL|Ct.

O EME 2 7HX[7t = 0|77} HEZ 0f OFX| 2 22 YLIC}. Pulsar2| Python SDKO= CAN E0| &
Hen, ERSHX| = A5LICH CAN-FD 2E0fA ClHO| A= YEHEQl SLCAN O{RE 2 SESIER, J|E
CAN 2ZE¢|of HelA[7t =7 glo| 0|2 T SELICt

H 1. CAN-FD7t 224 CANO| Z=7tst= A

s Aol == o™

64HI0|E H|0| 8HIO|EJt 64HI0|EV} £|2 2, S2HA] CANO|M= ofe] ZHJY2 = Li0f THA| =60} 3h=
EC HZETF ot ol S0{Y

HIEZ{0|E 29| M A= RE =20t M2t = U= £E2 |XI5H2, HI0|E EHAlE O WEA SEE. O
A Al = BtLtel =ERF S| HEY

stEHE DLC ¢ DLC @t 9~F7}12, 16, 20, 24, 32, 48, 64HI0|EE MEISIOZ 8HIO|EE = HO|2E=
g HIO|E =7} OtL|2t Al B2 X|FE

of 2ot ma | 224 CANO| BE Zo|ofl ALSSHE EH 15HIE CRHA T4, Ho|ZE0| 3= 27]9| CRCS}

SN AE|Z H|E FIRES AIBY

WotR Se 2 22 5 M, 22 EdAM, 22120 0 B8

2| A%

2= Se4] mal| 3t FD Z2| 0| HAS SLBt0], SHAIRIX| FDRIX|S HiA EH9I7} ofLjzt m2|
ol chglz Hey

o 72| M| 7tX| EM0| ZAE =g WAIZ AFSHH, M| 7HX| 25 0] A|2|=2| C+HE O HE{ef CHELICE.
H 2. C}2 Binho SAE O{HE{2t| Xj0|H

4 SAEMN 0K B

Am

CAN-FD= SDK 88 O& ZEE HIDZ MEHE|0] Z2HA| 220l MEE[D, 0] C|Hto|A= & SLCAN

Ol otL|2t CDC ZEY se2[X|7t &. 23¢t12C, SPI, UART %! GPIO &2|xts M E[X| ts
QIE{mO| AT X & 9| T HH2 H2|X| 2|H2=Z ELt= ASCIIO|H, CIHIO|AE= £=2H Al \r , AR A| \a
EEEY = SEe. B2l 2tojE2{2] glo] EO|E2 TEre = AZ

SAEE SR HAL ot HOHE AL 2| Zafo] 28 10| LIEFLED, =37t SE(ACK)3HOF I, =
= AEJLCHE Y2 HHE Setol = &g 8.28 13- 2 25 0] HoilM HIRE

0| =ELE= Pulsar®} 0] 2XE Q|3 &t & HI| CAN-FD =EZ A28 RISStL|C} Pulsar2 CAN-FD
DEZ M2kl Pulsar?t AF2%t= SLCAN Z2EZES Mt 1A L EE X610 X7| 156tD, &
gisko 2 a4l 8l FD E2iTE B3 OS2, python-cant 1 2|0 152l AEHO|AM HAS LESTL|CE,
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1.2

1.3

BINHO ANGO12 APPLICATION NOTE

07| M M8 SDK7t H6| RSIX| AELICHL SAE £O| BE thi|= 2 IEMO| ASCII B ZO0|7LY,
o[0] ZFT AT EL0fofl CHEE @ Z LT

el

O] 2ME OX|H SIEL0E £ =Xt 122 6°H HA| E'Lll:r Pulsara CAN-FD 2EZ Megtstn, &
2|X|17F SLCANO|| SEBH=X] 2felsty, & i C

ZajAl oAU} HEY|0|E AQERIS A= 64H|‘0|E FD EE“?:I% FHStO = I"-Q-Jol'j—, DBCZ &AZt
Eafjmlg C|2dstn, 238 NSt XHMSHH, CANopen, J1939, ISO-TP AE{0|A HA S FSELIC

Ol ®l= Pulsar®t Adafruit Feather M4 CAN ExpressS ZEetL|Ct & Cf StEQ0|A SEHS 2olgio
H, 0| 2AM2 ZE =22 A A ULICE

0| =E&= Windows HIO|E|E SAE E3E CHELICE Linuxd[N 22 =75 ALESt=
can-utils 2 SocketCAN AH/E2 HL(0| A HMI2E/LICH WindowsO|A= USB A A
Ho| ZRskX|Tt, o] {HEIE AtEst= Hle= = CF ZRSHX| Q7| W EQIL|Ct,

g gjdio|&

CAN-FD 2E = Pulsar ME8QILIC}. Binho Supernovall 00| ZHE E2{0]= MCAN FHZEX|7t glo
M, Y07t o] REE HEFIL|CH SAE & 82 B E SLCAN H{HE| MEE|H, = To{= CANT
Zlo| QB2 Lot Y= SAM E51 7|8te| B E HEo| MEEL|CE

M 21X

CDC CAN-FD (SLCAN) Binho H2I01 M, docs/CDC-CANFD-Mode.md . E2|X[2] B Fetut Hot
mode Aretof| 2ot Al Xtz

Binho Pulsar &A1 https://support.binho.io

python-can https://python-can.readthedocs.io

cantools https://cantools.readthedocs.io

ACANFD_FeatherM4CAN https://github.com/pierremolinaro/acanfd-featherM4can K &=

ol A+2% CAN-FD =210|H
CAN FD AF2k Robert Bosch GmbH, CAN with Flexible Data-Rate, v1.0

ISO 11898-1 CAN HIOJE| 213 A|E, FD Zai|Q) WA et
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2 TS FH| W ATES0f
21 stESof

B 4. Qo T

a2

H<2llo{ v4.4.0 0] 42| Binho Pulsar

Adafruit Feather M4 CAN Express == 7|Et CAN-FD £

£ Ato]2| 24141 CAN ©1Z, CANH= CANHOIl, CANLE CANLO||
120 Q B¢t

USB-C 70|12 27}

2.2 oA
H 5. AESH= M=
Mz =1
CANH CAN HA, E=0|HE A| 0|7} E|= M
CANL CAN HA ZO|HE A| 27 EE M
GND FEE AO|9 35 2|H

Pulsare| CANH®t CANL2 2EE TJA1O44GT01|A‘| LI, Feather®| CANH2I CANL2 3iid EES| E

SHAIHOA LESLICH Al HW| M2 2 9O, 0= EEL CIE EE0f MRS 326HX| &L Ch
1. CANO|l= STH0| ZRstn, & Hj L Ex TQTIL|Ct SAXIIL SHLHEE0| D SEXIVL s HAE HE
2 S| AELICH S48 2 SH(ACK)S Mo B Rof| TS Fots| MAI=SHH, &4 F= XS
HeH T F{oflA BFRILICEH O ZAN2 HATL OfL|2} O{HEIE 2 MStHA 2tE7| mfE0, 14H=0f 2 Z0|AM
2tZE of A 2o|=X| He[sH FASLICE

2.3 A M

H 6. AMEsHHA AY
=k o AN gby
SX H|EZ||0|E 500 kbit/s SLCAN S6 , =E0|AM= DataBitRateFactor 7|&
ClO|Ef THA| H|EZ|0|E 2 Mbit/s SLCAN Y2, =E0|AM= DataBitRateFactor::x4

gy 120 Q 5tE9|0f
HHEZE £ 22 ofzf &=
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COM ZEQ| HE|0|E= ZERFX| YELICL 0| ZE= AN UARTZ} OfL|2} USB CDC HEXQIEO|IEE
322 He{ X0, CAN HIEO|EE @7 s 8l v FHEo=0 AFYEL|CH

2.4 2ITES0f
pip install python-can cantools
8& M 9H | 2 E LHE2 Python 3122 python-can, cantools 2 SELIC 10E0M= canopen,
can-j1939, can-isotp & F7IL|Ct. CDC ZEE M2H5t2{™ hidapi 7t 2R ELICH
= Heojof|= Adafruit SAMD 20{7t Z8HEl Arduino =7 A|Ql2t 2to|E2]2| stLtrt Le$tL|Ct.
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

31 WindowsO|Al= Z0{E Arduino 7|2 2IX|0fl XS AIL. GCC =7 M|Q! XA 7L 2k 130Kte] A=
Zolofl o|27| tiZof|, HIo|E{ C|HEZ|E A2 IX[0] =H cclplus.exe 7t 260Xt Mgt2 EA| ELICE. Of
ujo] @F = cannot execute 'cclplus' O|H, ZZ ZH|NZH HO|X| Q&LICE

3 PulsarE CAN-FD R E=E HEls}7|

CAN-FD= USB 7t& COM ZEQ| 03 7|5 ZE & SILIRILICH RE= HIDE ™| S2fA| HIZ2(0f
MEEBE MEZ 2L AT FX|EH, o] XA =2 M LT

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)

ZE 02 7|22z, FES USB-UART E2|X|UL|Ct. THE RFAULELE MK 0|2 Yot = 7HX[7t JAELICE.
7|2 BE9| Pulsar= O SLCAN FE0| = SHOIX| ¢ OFR A £31X| o= COM ZEE H|S37|
MEYLICE 0F AL ofL| 0 AR E ZEX OFgLICH UARTE E2|X[5t1 Q= A L|Ch

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...

M2 ol dE SHYLICHL ZEE B A HEE|EZ, =TIt HYES HESHT| 2IoH TIHIO|AS CHAl AZHe!
LICt. 32{H Pulsar?t CHA| @&, CEA] LIEFH COM EEJH SLCAN QIE{H|O| ALt

@5} iebsolats Gl S JHX| Zabt nELch

Pulsar?} CAN-FD 2E0f 9= SOt HID E2EE 22|XH= MSE|X| R&L|CH D=2 CHA| HFE i 7tX|
12C, SPI, UART, GPIOE At8% 4= glOMH, C|HIO|A = ME SLCAN E2|X[7} ElL|ct MY HHE2 oHg|
HIDE SZI6tH, REE £ =2l 2k o] WHOo = BhL|ct,

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

St Mol ZajA| H22|of YO2Z, CAN-FD EEZ £ Pulsar= CHA| = CAN-FD 2E2 S0t3L]|
Ck. ZX[7} 12C2t SPIE 210t Z AT HOICHH JhE MK 0| WS 2HQISHUA 2.

SLCAN ZEZES

R
Y2 ASCII0|H, ot Z0f stLt¥, FH2|X| 2[H o= EELICt CHIOo|A= ™S $25tH \r (0x0D)E,
TEBIX| QM \a (0x07, #)S gretetL|ct. w2k B0 20A TA| B m|o| A0 H2E 4= ASH, £t
7t SESHR| obs Wl AlESE7|off 252 20| Eo|ELICt.
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H 7. SLCAN HH

A o|o| H| D

S0 - S8 =7 H|E2|0|E MEH MEe & o =™

Y1, Y2, Y5 CAN-FD H|0|E{ Tt H|E2{|0|E MEH xge 2o = E

0 et e /g F7

L FA M DEZ KE EY SE(ACK)SHX| 243, 13% &=
C Mg | HAIH 7} CH7| AEHZ HetE
3/ il SaiA majd S, BE /SF D

d/ D H|EZ|0|E AQH gl= FD T2 &4

b /B H|EZ|0|E AQH = FD T2 S

V, N, F HE, Al2|E Hs, Aef ZE2f3 o] "eflofolM= 0 A

s AMESXt Mol H|E Ef0|Y SEE[X2E 2AIE, S E BT A

2t0|HE{2|E ArE57| Holl E2|X[7F SESH=X| efelgtL(tt.

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

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

20| £Z0| St CIHIO|A = OFR AT ZESHX| RELIC &
7

|
=
IS oot A= AYLCh

V, N, F&= &A[Zt 2tO| OtL[2} AF

=2, BE|X7t 24 T7] S0[2h= A2 SFSHA| 2 ofiH L
HEO| AQIX|LE B AT} Ot HEHQIX] 2

rir
ol Ml
02
o
>
Mo 10
Lc
I
ol

4.2 !EE“oIaHAI

S T2 Y2 stLtel 2XRE YLt

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

M SX= Ml 7EX At 2 SAlof LIEFRHLIT, T2 o] Z2iA( £ )IXI FD(d, b)elX|, HIOIEf EHAO|A &
T2 MeSH=EX|(b o B = W&ot d @ p = TESHK| §43), 22|12 é!“é'IPf BEFE(L2XE) AKX 2HEH(ch

TECHSUPPORT@BINHO.IO - REV 1.0 7/ 24



BINHO ANGO12 APPLICATION NOTE

XA QIXIYLICH AEXH= BEO| 167l M Xt2|, 2H&o| ofE Xt2|0| 1, DLC= 16%! ¢ X}2[0|H, H|o|
E{= HIO|E @O = o|o{FLILCE.
2ol Ha[H ~AE T|o| 22 HElE 2@ §lo| ZAFSIL|CE
t1238DEADBEEF00112233 classic, std 0x123, 8 bytes
b200F0102. .. FD with BRS, std 0x200, DLC F = 64 bytes
4.3 H|Ezj|o|E2} DLC OHH
H 8. DLCeI H0|2E Z O]
DLC 0-8 9 A B C D E F
HIO|E 0-8 12 16 20 24 32 48 64

8HIOIEE HoH HO|2E Z0[= AREA L + gl o] A HO[M Y TLICt 20H0|E HO|ZE=
DLC B O|H, 13HI0|E H|0|2E& ZEXstX| RO 2 16HI0|EZ I s{oF BLIC &M MS =& RE2IE
£ NS2= WERLICL 0l 2&ESHE 0| 2f 1380 E7t 16HI0|E7} E|AE=X| SZdHsHA FX 21 o
Ztoll BAEH = 7HX|7F = Z2YYLIC

HIEO|E= ME2S € wf HFELICL s v o 2Ot HA BLMAIR. LIS0f| 2F5H 210 S
T QX AHES AT Al B Wi7HK| = 2ak7t GELIC ojf SR/ UH2 =AM X7t otL|2t HIE
Eto|d MM 2LICt

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
SorY 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

a2, A J2| 10 R

jo

He =M.

rir
M
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e

CAN HAO= =2 ol SES7| M, 2tEe ottt CHA S 7| QISiM T F H X7t HegtL|Ct.
7| M AE3H= == SAM E512t CAN-FD EHAIHE Z8f$t Adafruit Feather M4 CAN ExpressO|
™, ACANFD FeatherM4CAN ZtO|EZ{2[E AFE3H Arduino C++2 Z=2UgiL|Ct.

1: 0] HE0|M ZXB 21} CircuitPython?| canio ZEE Z2§4] CAN MEQILICl. Message = %
Cff gHIO|EQt o MAMXt= fd, can fd, data bitrate 71$—§,*LIE|- MCAN ZHZEHX| XHH|= FD
E X|3t0 canio REHOZ HEEZ| 7t SESH= AL 2AQIE|X|TH FDE - EE|0f UK A&LICEH what
M 0] EE0|M CAN-FD .E= C++2 BHS0{0f BhL|C},

OfiFl CAN BES MEX|, 12|11 55 028 FWst= £ 1

SAM E510l= & 7He| CAN 2=0| 2, 0] EE&= CANIE 2EE EMA[HO| HATLICH CANHES}
CANLO| 3i|C{77tX| O0{X|= 242 CANTEYLICH. CANO2 D122t D130f| EX{SHX|2H 1 F0f= OFR A E A
ZE|0 AKX k&L

SHIEA 2YE EHHAE Y = UAEX= F HOo| ZYEYLICHL EHAHO|= Y5t H 222
FS0l0F 3= Cho| =t St RAE ZHE 210)0|S0| AFLICE S CF Az £H =

2
=
E= Q7 glo] 8¥E1 & DSR2t Mz Mol = OFR AT LHELX| &L Ct.

2t0|E2{2|= CAN12| beginFD 2t0IIA O] = JHX|E X2|5t0{ PB12E 222, PB132 5t0|2 TS ELICt.
O|= 7}g3st7| 0t &0F = 7HA|7F UELICE 0| Z0] ME|E|X| b= HEO|AM = Jha HA| 2elsor & Atete!
L|C}.

HIE Efo| 27|

=E= OoE B £2 BUZL0] ofLl2t B £2| b= EHBILICH

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 kbit/s0f| Hi= 45 =35HH 2 Mbit/sO|0H, Ol= SLCANO|A s6 Ct20 v2 £ 2= Zd0i| siEefLICt.
o ZO|E AHEs 27| Tof| &Z Z0| LK|sHof BfLCt.

S A| R4 00 OfHl 2HS WHEISHE, == A% ZIWsH
9T 0|5 HULICH HRE 42 T8 SAE LS SAE 7R LEHC HH| 0f7| of
St

FXI7F s, =0 & =X gb= Z0| St /LELICH CANFDMessage Ol = =2H0[H O] &3 idx
;A TR M E 20| =&fot QIEIA T S0 JESLICE [2tA A5 DRI &5
ZEE 0|2 M& &4 HI H1S jdxE AFE5f2f= 5
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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

%’38 %A.J MEH 2, & kTransmitBufferIndexTooLarge O|H 20| LEZHX| Qb= ZARILICE O
of2f= S20|H, of| 2ol Ze%t Zi0| HEZ O] 2L |Ct.

rlo
OB
z

I
A
Q
m
\
O
Q

A% Bo| 7t YK == XM 20l HF I A4 Ao BAIELIC

=== 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

SAENME MES S0 4L

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

0| Ja£ 7&9| F7|Q thZsH = 7HX|7t YELICH OFR AL F2E|X| UUSS &Qlst= JHEN ZHEHSH Hi
07| W2 LICE 4% S2F 500 ms F7|2| ox100 = 871, 100 ms F712| ox110 = 417H, 1s 7|2

1s
0x200 = 47, 200 ms F7|<] 0x210 2 20707t ElLICE F7|of HIsH A M2 Iz S48 6t Y
K|otH FZI2 20 MHM|IF 2ASED QUCH= SSILICH

O] & F 7IX[7t O] 2E ZIYS Sh= O|RYULIC. ox200 2 HIEZ0|E A9[HS AHE3t= 64HI0|E Zaf|Y
0|11 ox210 2 48HI0|E Z2||YJ0|0, = Ct 22HA CAN S2EZ= MY p4le &~ glSL|CE 0|52 HAl
St == FDE RIetctn 208k 8= Z40| OfL|2t AR 2 FDE XM2[sta = ALICt.

ity ekat FD 52 Ch3a Z25LIC

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

Z SOfgt, HO|Z2E= HIO|E o= SZEHSLIL. Of
HHll 7S U= A, 22(0 =50 OfF A E =

7 O= =9 HAIX] FtEIZ
O] tE= Q=XHOZ F I A2 A0l 5tH, 0| 22|= o HIAE LENME |RAIL 747t JA&L
Ct.
Tt AE2 HATH SZIeg SHSH| @l EXoHH, D& WS o Al H{7t FEE Jtstt ot M2 &
oF ofL|ct
H 9. TICh HAIX]|
ID |l 7 e
0x100 Zel4], 8HIO|E 500 ms AZEA HSQ 24 FH2E
0x200 BRS AtZ FD, 64HI0O|E 1s HIO|E
0x123 — 0x321 [eEsE=Yiii=] QF Al o2, =l Y& BRS RX|
ClHlo|A AE2 O IISNigAEWHEQQHQWQ%QEEﬁH%w§W§wlMﬁéﬁﬂﬁ
= Ol= 0| & OtF A HROSIX| h&LICE
H 10. A|Z2]|0]M C|Hto|A HIA|X|
ID o 7| e
0x110 2al4l, 8HIOIE 100 ms, H& Jts 2k, &, 719, Z2i0, AEA
0x210 BRS AIE FD, 48HIO|E 200 ms SIE7t = 16 E I Erfo|A
0x600 — 0x601 Eali4], 8HIO|E [=ZSIN| INFO , COUNTERS , SET RATE

0x210 2 CAN-FDE EHX| AJf8ti 200] OfLI2} CAN-FDE X/A/3ks 2747} &l o AIXIRlLICt 16H] =
48 167101 128101 SICH Chofe! o Zaelo] 44uiolSRILIL e S2I01A8 24l CANOR sije
oA T2l ot AR WA0| WD, 1 0fA IS HANC| [12 DE it 40| S0{202 441 5
SN} HHRIZLE LEBE SRS HRE H2|efoF BLICk
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BINHO ANGO12 APPLICATION NOTE

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, ...]
U ACHOIEL 0x601 Ol A SEOID], X ) X0 B BIO|ES RSO EATM XXt glo|E
SYS 9N ®XIS 4 ULt

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

A

rir
mjo

SET RATE = H7| ME FIEEI=Z 2o 2= 0| = 7HK|7t JELICE 250 msE

L

Ho &+ 9

rir

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

CHA| =418 HEH ox110 2 4% St 41717} OtL|2 167H0| 11 CHE B E AIEXIe| 7i4= 1M Z0|2Z, 0
2 HX| SES &2 20| OfL|2t C|HtO| A9 SEHS Hi ZAQILIC.

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

HeE ot RE2 HREIX] g1 MEHclamp)E|H, SEOil= &M= HEE 20| HULICH =9 st
2110 ms2Lt ¥2 5 msE RYSIHA LISt &L

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

£2 240| otL|2} SEYLICH JFX| ot JHY5ls o =xts HeIE ®
A
=
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BINHO ANGO12 APPLICATION NOTE

HE LS HIo|E EE E 2| S Acfd IEf CAN XHH|= HIO|E =M E #E0tX| t2E 2 0l ME A0
0, ZMZ A FX oM ¥F 20| Z2= A0|of| O{LHA| E LTt

8 python-can22& HA J1E5}7|

python-can0i|Z| 0] E2|X|= 7|2 M| QEHO|AZ ALESH= HWHTH SLCAN O{HE{0|, Binho M& 2
SoHER glatith

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()

81 set_bitrate = SZ&t6l1 MMXIOIO 2 = SE6IX| o= Ol

FD GO thA| £ == WAl HEY 4= ASLICE set bitrate 7} 1 ZAZ0|0, 0|0] SE5H= O|l/R=
LHROM St & MEYLICE MES B2, sef v E 20, LAl gL, o= F2o| 4.3H0| 275t= &M
LICE ojo] B2l MEoM =5 SFSHH +2e| X2 FAIELCH

H 11. python-can H|E2{|0|E DjZl

2™ U HEE=8E HA oM &=
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

M| e 2 e IL|CE python-cane| E& 750 0002 s7 of oHESH=0|, 0] Blo{e| s7 2 800
kbit/s®ILICt. 750 kbit/sE 2X5IH 22 {C|o|A = Z1 §l0| {AT} 800 kbit/sE SEFEL|Ct. Kt 0]
Bl == HO[E{ THA|O 2 Mbit/s?t 5 Mbit/sBt HISSIER, v1 2 fA| Z2EEZEZ2= AFEY = UAX|et 1
QE{HO|AZE AHEE 4= YIELILE

o= T HAKH

=k-1]
=

8.2 W27, 320 9¥F/SE HIAEMN H|R7[7t 223t 0|7

(==

O] ZXl= &HZ AZtE HOIHSLIC LE= A& 45110, S AETF 29| ZE QS

=

A
[=]
UCHEHA o= Ol A2t 2= Set BE|X|= AlE HE L L 20| Lz mEFol= O SE ol
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BINHO ANGO12 APPLICATION NOTE

Silot T2 0|0iX|= R TS Sl RE= 27 7/22 A ELICH SE2 MZ1 Fof| 23| JAKX|TH
HA SHBtE 2T MY SESIX o2 2N BULICH ZHS 90| Wil PEE AU K HIRE HYL
Ct.
--- classic request/response ---
drained 42 buffered frame(s) first
reply id=0x321 classic dlc=8 len=8 data=DEADBEEF00010203
Of oloi M= kA Z2f 0] 4270 UAJAELICH HIRX| oM, 242 HAE= SHIEAH SHE E22EH S8H
O T&{ AUAACt HAMEL|CE.

223
python-can2 ZXet 1l 2 SES LR = BEE =75 XL

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
ZE3= FD YRE7 SHEZA| 7|2 %! Vector ASC IH0|H, f 64 = DLC F2} 1 HIO|E £=iL|C},

0.000000 1 100 Rx d 8 00 60 07 6E 00 07 00 07

0.000000 CANFD 1 Rx 200 1 0 f 64 B7 B8 B9 BA BB BC ...
O|Z xH St Z2j|l0] M= Moj| CHA| 3R =27t O|F +AMELICE 0x100 177H2F 0x200 137HUL
Ct.

E1: 0| KO HE EIJYARMIE= g,000000 ULICH HAUO{7F SLCAN EtJARHT HAH( 79 / 71 )2 79

SHX| QB2 python-canO| 7|E& 20| gi&LICH 20 #ARXNOZ %ism FD 2|2=% SHt=X|gt
Eto| ME= B UX| F&LICH 2| ZF Etojo| ERst AR0l= il ZAE|M R0{of ehL|Ct.

1

DBCZ C|Zgs}7|

DBCE 2lA| HIO|[EE 0|E0] Q!0 A7 | Mo 2 HHRH, 71 Z3t CAN 2 SEQIL|Ct,
cantools = DBCE 910 MA|ZF EcjEl S C|Z L BILICE

TS
o
2
0f0
m
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BINHO ANGO12 APPLICATION NOTE

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))

0x100 Heartbeat Seq=7787, RxCount=4, EchoCount=0

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

0x200 FdRamp FirstByte=53

0x210 Telemetry TraceSeq=19469, UptimeMs=3896831, SampleCount=16,

Reserved=0, Sample00=-3434,

S H|BE|= DBCE LT JH HAIX| kot 3570 AISE 7|&LICt 0| DBCE 292 AHAetr| 9hn A3
YER WAMEG|, CHA XY 8131 0|97} J4x] YLITH E2|0] A0 HIE 2IMO] off-by-one 2

RE Q| 412 A7 1674 A2, Bt BIET} 02t DBCE Aniets 0| ofL|zt DB 2| 3t

CENSELEE

#1: DBC= FD HA|X|E HA|SHOF otH, D X| 9o ™ 2= 0| 48HIO|ELt 64HIO|E HAIX|E &R E
SefAl Doz FZEhct. siEt £ VFrameFormat O|0 StandardCAN FD 2 AXghL|Ct,
cantools &= O|E X|Tt MX|= gtoD 2 C|O|E{H|0|AE HISHH TH= DBC= 0| E2H1E A&LICH &
HHBE = 447 0l $48 REQ CFS YS CHA| 2ESH £40| SXIEJA=X] &QlgfL|ct.

LIHX| 2YH SE2 cantools HHEZ T Q10| N2|S £ USLICE

¥ 12. cantools ot%| HH

Hd s

dump Zt HAIX|E HIE HiX|=oF B =3
decode candump &HAlo| HIAEZ DBCE C|2Y
monitor curses 7|8 HAIZHC|ZE 27|

plot ClRE S E AlZtof mhat JeHIZE FA|
convert DBC, KCD, SYM, ARXML 7t gt
generate c_source UHICIE £& C QTG C|ZH MY

python -m cantools decode binho canfd demo.dbc < candump.log
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BINHO ANGO12 APPLICATION NOTE

can@ 210 [48] OE 4C 00 60 C7 76 3B 00 10 00 00 060 03 F4 ...
Telemetry (
TraceSeq: 19470,
UptimeMs: 3897031 ms,
SampleCount: 16,
Sample00: -3069,
Sample0l: -8,

N

| o T
IH S 8t|X| 2282, cantools O ALY A= candump YA 2 ZHdalioF §iLICH Ol OfH

H11: decode 2 plot 2 candump HIAES o= HX|B can.logger = ASCE &HLICH F &
X [=1 84

=

Of BHA7} OfL[2} =7 AfO[2] O] S M ERYLICE

10 Ar9| AEH

HE|X|= WHT SLCAN O{HE{0|EE, python-can ?I0| LXE Z2EF ABO| 3 §l0| SAELICE. Of

2 2t =2 f0|'='E1EI7f§%§ t.';or;ﬁ::xl TESH= 40| ofL|2f, AR0f| SHS RFESH T O]
M0 EEYEX] £0iM 2Qlsts YA 2 HSYSLICH

H 13. E2|X[0]M A5t 2H

AEH SAI8E A oM holst 2
canopen NMT 2[Al, CANopen OtAE7} HS0| Elj= EZEIHAE 0x000
can-j1939 2 22|Y, 8HIO|E NAMES =2 PGN OxEE00 Ox18EEFF80 , =%t
can-isotp CAN-FDE &%t 60HI0|E ISO-TP thd i 0x700

import canopen

network = canopen.Network()

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

network.disconnect()

ISO-TPS| 27} Z0|290, FDZ KIXsH= & stte] 2HLICE S41 LIS 64HI0|E 2 Ml
ISO-TP= #|cH 6280/ E9| Ho|ZES B mRYO= MY 4 Yo, E2 Ko7t R ooz Algl
of HEehe ATHz TR gLt
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11

import can,

2
=

bus=bus,

BINHO ANGO12 APPLICATION NOTE

isotp

bus = can.Bus(interface="slcan", channel="COM12", bitrate=500 000)
bus.set bitrate(500 000, 2 000 000)

stack = isotp.CanStack(

address=isotp.Address(isotp.AddressingMode.Normal 11lbits, txid=0x700,
rxid=0x701),

params={"tx data length": 64, "can fd": True, "bitrate switch":
stack.start()
stack.send(bytes(range(60)))

True})

e GOHIO|EE Z2iAl CANCZ ELHH A maj|Ql oL, 4 T ofE 7, J2|1 SE Mo HEMo[=2
fré9.°”—||:f UDSE 0| M& AE 2olM SESIEE ydsoncan = 22 ZE2E WHELICH TS TITH A|
Moll=

ISO-TP AH{S P3iot MATH7t WQSHX|E B2 =& 9= HOR 0|F THBIX| QLICt

4

g &4

EHAE 7N

H14.HAE 74
gs
of e
LIS

= Helo] 27|

HA

TECHSUPPORT@BINHO.IO

Binho Pulsar, st=¢|0{ 2|H|H™ C, 0] 4.5.0, cdc_mode 4

Adafruit Feather M4 CAN Express, SAM E51, ACANFD_FeatherM4CAN 2.0.0

23,484HI0|E, S2HA| H22|2] 4%
S 500 kbit/s, CIOIE] EHA| 2 Mbit/s, 120 Q St

Windows 11, Python 3.12, python-can 4.6.1, cantools 43.0.2

REV 1.0
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BINHO ANGO12 APPLICATION NOTE

1.2 H2|X|7} PeisH= A

EX HIEZ0|E

ClolE EHA| HIE2|0|E

SAE X st LERY
1.3 UEEISAE ATEQH

python-can 4.6.1, slcan
can.logger
can.player

cantools 43.0.2
canopen 2.4.1

can-j1939 2.0.12
can-isotp 2.0.7
udsoncan 1.26.1

canmatrix 1.2

TECHSUPPORT@BINHO.IO REV 1.0

tol

Ofl, ttst WO|Z2ET} HIO|E B2 SUst

r

fjo
ot

of, = chlo|H Ol E2E ANE |X|E

0l. J1939 =4 S| 0x18EEFF80 OilA &l
S0 - S8

Y1, Y2, Y5

o, L.13%9 Fo| At &=

H  0x07

THEX| 4. 7|58 ZE EIJAMII} 0
THE|X| 3. F & 45 vtk
X EX| 2t

THEX 2. ZE AEXE U

24 L FD $44, FD €5
FD 2|2 =7h SHHE ASC A
HAZ T, 20N 4

AA

Zt =2j|lo| DBC C|ZY. dump, decode

AMOINMT EEEIAE

Mx|El. can-isotp YI0IAM SESIHH |SO-TP ACH7F L Q3

HX|E. HIO|E{H|0] A tHEh HA = BHOIBIX| §4S

18 / 24



BINHO ANGO12 APPLICATION NOTE

12 X X=
H17. Ms=Es A
o =1
assets/canfd node/canfd node.ino CAN-FD E H¢|o]
assets/tools/canfd_slcan.py SAE QEIZIE|, 59 HH 87Y
assets/tools/device settings cli.py Pulsare CDC 2 E Fgt
assets/dbc/binho canfd demo.dbc E9 UF I HAIX|E DBC
assets/dbc/generate dbc.py szt DBCE M4dsta XA e
RELZEl= =X F AES 228l SLICt
probe , listen, send, monitor, command = CAN 2t0|E2{2| gl0| X|Z ZEZ SLCANS ZH AIE
gLICE HH Hetst ASCIIQE BhetEl Hetst \r = \a 7t 2F 20|22, 0| AB0|A 2HE FlTHe 4
&LCt
roundtrip & CHAl python-can?| 7|2 XS QAE{HO|AE HX|H, O|l= SXt7t ANZE HHEE ALESH=
LAIQYLICH 22 SIEYO0l| CHoll & AIES 25 HAHSIH Beto| IXE XE = USLICL FA AZE2 S
&5t 2tolHe2| AB2 SESHA| =CiH, Z2E2 2t0|EHE|E #&5h= WaAlof| AELICE
H18. R 22[E| ot B
a4 s
mode CDC HEE Metst= WiHut 1 7t
probe E2|X| 7} SLCANO| t=X| &kl
rates H|E2{|0|E ®e} DLC oY
listen HAS| TS AHAHE C|2Y
send | st 41, 224 = FD, BRS MEH 7ts
monitor 2 =0 FIE =05 ¢ the|= O3
command INFO, COUNTERS tE= SET RATE £ HLHT SE2 C|2Y
roundtrip python-cang St X1t S&, 224 L FD
13 AR B A
s vy o HOHA ELMAR. HEZ0|E= 22 E mf ™ ELICE LISo| 2FstH et SH
T X2 MES AL CHA| E W7HK| = 2347t & LICt
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X /SEFEX M| H|QAUA|Q. SAEJ TEE P11 AUS 7Lt A S0 HE|X|= HA EjmS Hmal
stoZ, SE2 W21 Fof QLICH £4 T 0|0{X|= ¥ IS O™ 1t 7|22 A ElLICH

I‘ = =
FCHOII A X|E A JLICE O 1 Iaf| o] SESEHA| o8z HES
L= n 11% 2 T ol 23 FO{7tX] RELICE S¢2 o HIAIX|ZF £ M LIEFLED THE 242 Of
FAZ gle AYLICH L 2 M W =7t SESH= 20T AFSSHYAIL.

2413 DHYS CHAl B TS idx B XISYAIR. = Z0|A HARE 441 CIAIEEE S2tolt xpH|o)
QIEAZ ErM QlOom, 41 F2E 0|2 TS W W2 ALt

2413 DR EAER WOIHMOE IHSHIAIR. 97| 7742 el F7i0jAf Fals 29t Zooz, o]
WO L 2 BES 3 3717} g 32 RH0bI 1671+ HEl4o) B0 Z97t weurt ol
FHAt0|n), 0f7] M oll21Z AAIF| CITCis B SRS DUIEES 2| BhLich

CAN-FD B E2| pulsar0i|= 12C, SPI, UART EE= GPIOZt 81, O] MH2 MRS ZICt A |X[EL
Ct. O] AE{TO[ASO0| At2tE AN EHO|H JHE HA cdc_mode S 2fISHIAIL.

8HIO|EE Ho™ nfT2 MEH Areto] OFELICE FD Z0|= EHA| HOiIM F3lX|2 2, 13HI0|E H0|2=+= 16
HIO|E= o slof BfL|Ct.
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14 =Ml &

H19. 28 i Z

of

o s A

COM ZEJ} OfR SEE ¢im, Hij{E HE Pulsar?l uart passthrough ZEEQ. SLCANES AI23t= Z40|

gis OfL|2t UARTE H2|X[st2 YIS

TE FHo| WS TRE FAQ| HHO|ALE Lol P UALE 24 HBY 1 S 4
=

BHe satex|et maQo] My SABK ML 0 2 DX 94, U= Bo| H|EH0|E SUK|, BE £, =

ore £ CANH2I CANLO] B

SHAIEREAH W UEIIT T2 H2 gl OfYEIS L 2 BS. Athe| T2l SEE WX Rof A4 A
= D AS
LEH S HEf 28 Bt ST ZYS idx E XX 411 CHA| 2
LEJH SN MEl 32 Hugh OtR A= SHOGH| ¢fot 77t 7t & & MEo| B Lt SEHO|
2tz
T
HIEZ0|E HZO| TA[E AN 2 0 O|=0f S = Y E Y UCIICIAI G A

750 kbit/sE ™Y =0 HATL 80022 python-can2 750 0002 S7 Of DHZSIH, O] HLAOoflM S7 2

Sag 800 kbit/s

QY/SHUM ST UASCE BNEX|T L | SEHO| £ MET Fof JAAS. S Mof Hjg A

= e

7| SE EfUYARKTIL BE O HAlo7t 20 / 71 & FHSHR| S, EIO|UR SAENM FE A
DBC7t 48HI0|E &= 64HI0|E HA|X|S DBCQ| sliE H|A|X[0| VFrameFormat O| 3i&

ZeE o= Ay

LE 29E Al cannot execute Windows Z2 Z0| 2A|. Arduino Z0{Z 7| 2[X|of Mx|& A
"cclplus' &M
7t HE2 EX|THHA S M 2S6HK| [t CHZ| MEHTL SHMIE| K| RUUAHLE, EAE HAHE{I} 2 Mol E

EdA
N

& H

oo [n
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15 otoq
H 20. °f0f
20 o|oj
BRS HIE2{O|E A2|X|(Bit-rate switch)
CAN HEEZ F9Y HIER A (Controller Area Network)
CAN-FD A3t OI0|E £EE X|2/5t= CAN(CAN with Flexible Data-rate)
CcDC E Al C|Ho|A Z2iA (Communications Device Class), USB 21& ZE Z2jA
DBC CAN HIE9|3E Vector Ci|O|E{H| 0] A 34|
DLC o|lo|E{ 20| 2 E=(Data length code)
ECU X} ®|o{ ZXI(Electronic control unit)
FD FHT H|0|E £ (Flexible Data-rate)
HID SH QIEM|O|A C|HIO|A(Human Interface Device), SDK7t AH&3H= USB 22iA
ISO-TP ISO 15765-2 & Z2EE
MCAN of2{ Ofo| 2= HEE2{0)| 2to| M A=|0f BIAiE Bosch M_CAN ZHEE2]
NMT HE<®|3 #2|(Network management), CANopen A{H|A
PGN ot2t0|Ef 25 M (Parameter group number), J1939 AlEHXt
RTR A M4 2% (Remote transmission request)
SLCAN %/ 3| CAN(Serial line CAN), ASCII O{HE| Z2EZ
uDS E3t TITt MH|A (Unified Diagnostic Services), 1ISO 14229
16 SM W AA IO Bt & T
O] ZMoil EAI=| 1 &H MISE= ot7to[=of Zetel ofjd| ZE= Wt Y 8= HIELICH 0| 2E=

MIT 20| A2 BHE =T, 2to| A T Z2 OFFH0[20i| Zet=|0f AELICE

device settings cli.py £ Binho AtA|Q] 0] = E, 3He| RE HMetE2 HEo| [IREL §l0| MH
a2 QUEZE TEHELICE = HY 0| = Pierre Molinaro2| ACANFD FeatherM4CAN 2t0|EZ{2|0f| o=
St, 0| 2t0|E2{2[= Arduino 2t0|E2{2| 22| Xtof|l A AX|St 07| M= RHEHZESHX| Q& LIC.
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I 21. 0of|4l of7to[ =2 LfE

i1 g2 a9
ANGO12.md 0] 2AM2| Markdown AA
assets/canfd _node/canfd node.ino Feather M4 CAN Express& CAN-FD == H¢|0f
assets/tools/canfd slcan.py SLCAN EZ[X|2 SAE REZ|E|
assets/tools/device settings cli.py HIDE 3% CDC ZE Mgt
assets/dbc/binho_canfd demo.dbc L EO| HA|X|E 7|&3%t= DBC
assets/dbc/generate dbc.py Sl DBCO| MM 7|
assets/LICENSE Old 20| MEE|= MIT 204

17 WE ol

H 22, 74H 0|

2|
H| e 2%
i
0.1 9 September LHE HEE x2f ANOOOSE ZHE[A1 HE ol ANOOT2E HS I HAEUCH,
2026 £H U182 HYE|X| 945, ZE Eit= H0] 4.5.09] Pulsardiq M8 = A0t
CAN-FD '=EE M O2 RO, SAE TIE= WindowsOi|A| LOJE[EZ Ag|
= Zo= oty

1.0 6 November S7H.
2026
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HH 0X|(S2)
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.
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and trademarks are the property of their respective
owners. Binho and the Binho logo are trademarks of
Binho Inc. CAN %! CAN FD= Robert Bosch GmbHZ7t &fstist
At M 25 YELICH Adafruit 2! Feather= Adafruit
Industries®| AEQIL|C}E. Arduino= Arduino SA2| AFEQIL|
Ch. NXP % TJA1044= NXP B.V.2| A X &= S2 AEQL|CE
Microchip % SAM E512 Microchip Technology Inc.2| 4%
= S2 AHEQLICH Vector= Vector Informatik GmbHS| 4
EULICE

24 [ 24



