BINHO ANGO13 APPLICATION NOTE
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42y
—(IFEE I EFRRTEE S TERNTIZE > EREBERIMEER 7 — RN E R IR CE: o
ETREZANRIER | ENCIRAEETHERS -

A4 12C F Binho Pulsar EIEISERIE o ASCREMTERNTA « BH T XFABRIRN0IRIR
B MRS EEREEN MARERIRE  BLERS RAXNEE | EIEAITE R 2REN
Hi—% o

E[E

AICHE ¢

« GHEY Saleae 12C 7123089 CSV BHEL R FBIRR 5

« f$f Python 3¢ C++ i Pulsar EiEELERS

o BREEIEEREIESREIIRME » UKRFERMTE

o ENMBEBMRNITHIERT » TR ERDEREEN—
o EAFEEEERERERERERE > 2125|358

o [REI: BE ~ RBDIE ~ BF  BRIEBURHTEL

AN HEEFE SPI ~ 1I3C 3¢ UART #EEY » FHEME Mission Control 3 BEEFIEE » W RRER DR
T VERSERIEEEIEAAEN o LT BBV Z O EsHY CSV EBHE » MASERAE TERSERHE o

BRRE
R1EREE
af ol HREN ki
RS Binho Pulsar TERgRRAs C - 8158 BEA > &X
25 4.4.0
BRI Binho Supernova WERShR s C » #iS TRUREIRISE Pulsar #F ; RE
22 4.5.0 BiERERIZREA
BEEZE  {E5& 12C BIEEEER Binho WEESHRAS C - &RS 220 AX
&®E Supernova 4.5.0
FEENfESS  Saleae Logic Pro 8 Logic 2v2.4.46>12C B=f> &xX
PAIIET
FREN 2R Acute TravelBus 8 iBiE AR R —EEREE 5 LT A7 EEE

HEEHE
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BRI
® 2. AR

X% ]
AN0002 {3 Binho Pulsar 3&38 12C J&#% STM32 ii%4238

AN0008 {$/3 Binho Supernova &1 12C EiE) CMIS Y848

FhiR e fRElekEe

tERe
R 3. Bk

1=

Binho Pulsar USB #4#8##%28 - (ERERITHIS

B 12C MRS EED MR

ERAERHRI 12C BIREE

1A Binho #5288 > £5 4.5 P EAERBEREE

USB-C #&#4%

% 1.2 BIFRE— DTSR R AERRIE S IREE T - AAXRYEAIfER Saleae Logic Pro 8 #17 » A&t T
B EEENZOTENELE ; Acute TravelBus SEREMTERIBVRE » MR HASF ISP 12C > B
HEHERATE » ERHEBEREALTAR » SARZERRELNERTRLE 4.2 BHFRAY7ER
fil o A2 FRREMA Saleae » [REWZTERUE ©

g
& 4. AR
ik R
SCL 12C BRI > fEiEml2 s B IR B LR D2 RiE
SDA 12C &} > &) > WEERE DT ERE
3.3V BRREEER > AT TR d
GND [EE% > MBS ESE DT HA

—IREERHE > M B ERHE ERE—EIERIS - 25 _(EFEREAEREREER - HASH 12C %
HIS AR | —RERBF LA MEEMRIERIERIZSE - MEEGERE) SCL A SDA » 1 BE & H
HANBRKETRHNME » EEERFHERTHBUKRBEEDES - FERMEGERIZEHE 1% -
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A RAIB AR MIERSE - BERIKAIUBITER - BLASHIFESS - MEESFHEEMIER
5% : 7£ SCL # SDA HEBVIER TS » EEMIREUSENRL - MARHER -

2.3 BE SR HER
& 5. BANERYEEE

BE &

BE Tk Pulsar EERHE A » B Qwiic 18

R Ak 100 kHz

FHIErE 2.2 kOhm > {ERFIEEEasR M

ERBEERR 3.3V 3&[E% 3299 mV

PaKiiE 6.25 MS/s » ER57{E 3.3 V #&%5 > 838 0 7 SCL > 8% 17 SDA

AR HNERAREFERANBEREERAIR » HEEREERREREEIED - T—EUBREER
BB ox50 B Supernova L3gH Pulsar By EHIEERR » 7 150 ~ 220 3¢ 330 Ohm RFEIZEE
SEERFEZ > M 470 Ohm E 4 KOhm SREEZ - EREHBERT » FHEELQ

Fw I2C BUS WITH NO TARGETS CONNECTED °> E1ZR= AfE[E] Fw I2C NACK ADDRESS ° iEHiFETRHER
ERRNERET2MER © AR LhiER - BIRREER o

2.4 Fhpa
LET AL SDK REMNMER SRl > TIREAER o AR ERE R RAERTAVRRES o
Python » &% pyCosmicSDK o Python 3.11 S{E#fhis :

pip install pycosmicsdk
python i2c replay.py selfcheck

C++ > H? CosmicSDK o C++17 4RSS K EZ4EM CosmicSDK

cmake -B build -DCOSMICSDK ROOT=/opt/cosmicsdk
cmake --build build
./build/i2c_replay selfcheck

miE B RIEE MR FTES B U AREERS > R AR E RS - R EINE
BBV ;5 5 4.2 BiERPAMNEETRRIER Logic 2 fRERYIER TERESE -
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EE | C++ IRZASHEBREREBL NI ERE o HERAAEREIEEE (5 4.5 BiLULZIESIE

4B) BITHEEE7E Python RRZAsHRiE(E - IEAMIE SDK BEMIRE : CosmicSDK 7E 1.5.0 FRETIE 7 AR
TEEFHAGN i2cDeinit ° BEIEENE 4.5.0 A XIBZIES  FILERENEIZS - BEKE
BEE—EHRYE > BIESERALL; It HHECHEEKELETEENEESRATEEREREZ
HE o

PREMTEE BT RYRIR

fREERCER » A EM2s

W SETHE  BEREREFT - RN ERPIEREHNERREFREN - EEENERELE
L TTAHBE—IFIRRE BB MR EE L - HILEEMESER - EfPRET TXHFRERSR -

BARMER ; BIFAE o FNGVENPASHNATESHBEREEELEN > MASEFEETEN
BERAAREERERITELEENTAE - LTESERME LB > WEIREZESAMEF > ER—R
ERAMAR—RERE -

EREEREBSFAENRS - ERREETEESR > FREEZEFLER > MASEEBUFFIRX
HEERNNE - BREHZESRNTA > MARIITEBEFRINGE -

SHERHEEREIREY - TIARCERTREY o DAFERELERIZA START ¢ STOP i ° 5 3.3 &iREA
TR REESR -

IR EERERRZS o DiTREREE 8GR REEE B > MERGMEMEHE
TEHE

MTEIEAE » R —EILIFEABRTRR
BESEIMERY > MEEEAMEERRSTHETAE
R 6. BIREBMAIEE - URSERERE

e LB T HEE BNRSHARE ERERETEE

RETMEERES AN FW_I2C NACK_ADDRESS SEERBEEREMERMIITA
(0x0203)

BBt B Tkt > BEIER T — FW_I2C NACK BYTE (0x0204) EEHEZATTHER L ; Hif

BERITAE =i a e SE oS

WIERREER A B SRIEBAITTAEMERS| - ERERE T LGRBELE T —TEER - BEERPEEEEM
HRHWMEGLE © 5 5.6 #i%)H T AT LUBRZER S BImERIR ©

FIMER—E NAK IEARRE T RIRE o ZEFISS S REEEN PR T RE— B TEUSMISE(ITAE
W R E—ENTTAEE L NAK > USRI BEREEFILES) - EEHED » ERBABENER—ET
#H LB NAK o SR EF B8 - MEIE—REEREEEERAARERRRE - FItit T A SRR
BERR -
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BINHO ANGO13 APPLICATION NOTE

3.3 SBRELEESRFEINAT
EELERI M R E T I TR » MEMEESEATER AREHER R

Packet ID ffI R E(EAIBAEIER o T4 G —{7 425 1TRUREEN > 395 (EEKITIZEEE
Packet ID 0 > 3% 30 fEiit NAK 7R BZ(E - FILHK Packet ID X 5 D E S IEAERENEHS
HE—E | SR—REFUAERRIERRAEBITESHR T — R+ Z(ITENEA o ILTRE
EZEUEER SR RAE

RBBRGANEBIPHER - RYR7A START 5 STOP (il » BHHFE—UUHIMRE S RE AR

W—iERE TAE 2 IR - Eibit T RS S RMRPAITERRR PR > BEEFERRED
5o

The analyzer export has one row per byte and no STOP column,
so a transaction boundary is recovered from the silence between bytes.

One phase: bytes back to back
the cut

8x the median
inter-byte gap,
about 760 us here.

oo [ o |[ o ][ B |

H 95 us between bytes, one byte time at 100 kHz. Never a boundary.

Above it, a STOP.
Below it, the same
transaction continues.

Two phasgfs, no STOP: a repeated START

|ee|§|ne||m||se|

210 us, about two byte times: the START plus the re-sent address.

Measured per capture,
so it follows bus speed.

Two trans.gctions: a STOP between them
=] |
: )

' 11.6 ms, two orders of magnitude clear of the other two.

1. Z7EER - HEMERER - URDEEEEMZHENUE -

R 7. TARERERIFIN=FERMR > 100 kHz

fih? EifE E

[ —PEER AT Z 95 us —B{ITTAERR ; ERF2ER
W FOAEERER B M B R B 2 209 E 210 us E%8 START ; EEMRBHFREHGA
—(ERXZRT—ERRZZHE 1.6 ms STOP

FERYI DA IEA/\E > 494 760 us » IMNBZINEFE=F 2 > MAIRE—ESHERAVERRA o
EN=1Z > YIDEE%A 287 us » {2LLEHE START fEifes 1.4 & » FULERBIHIE— i 2 AR E
£ START #8384 STOP o --gap-seconds A EIZEEILEREEFHA o

4 RMERERF

41 BEzEEBRETIA

python i2c replay.py selfcheck
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BINHO ANGO13 APPLICATION NOTE

i2c_replay.py 1.0 self-check: 18/18 0K

./build/i2c_replay selfcheck

i2c replay 1.0 self-check: 11/11 OK

SHHARE - BEA Python AIEEMHEHHESEIERRETHEREE > M C++ AREHREHD

BRERARS - MEERE T3S

TEEED RS 12C MEERHVER e ERIRE » AR DMBERELS CSV - 1BRMNE—1T

=
=
Time [s],Packet ID,Address,Data,Read/Write, ACK/NAK

B REE L PR AR BVIE(UHIEEER > RN ~ IS (IR R AZERRERIAR -

S Logic 2 2R HMEREA CSV » HhRE—FErITEILER - DiFssEHIE (analyzer
export) BE{I;cAA—7) > B LG - BRRELYE (data table export) @EEFRRERIER »
HiBAI% name,type,start time,duration,data, read,address,ack °> SEHFEIE—F > B

g AMEESR o

HDRBEMIERFER - ERERRGILTR » EERBEAMIEE > MASHERE - b B #ERA

Logic 2 BIAERHRGEERIIE R FTThULIR(E © 7 Preferences RV —RBESNCMAIARES > 2%

Saleae &M logic2-automation EHENrIEREIHAEN = HIEFERIIEEE -

from saleae import automation

with automation.Manager.connect(port=10430) as manager:
device = automation.LogicDeviceConfiguration(
enabled digital channels=[0, 1], # 0 = SCL, 1 = SDA
digital sample rate=6 250 000,
digital threshold volts=3.3)
timed = automation.CaptureConfiguration(
capture_mode=automation.TimedCaptureMode(duration seconds=2.0))
with manager.start capture(device configuration=device,
capture configuration=timed) as capture:
capture.wait()
i2c = capture.add analyzer("I2C", settings={"SDA": 1, "SCL": 0})
capture.legacy export analyzer("capture.csv", i2c,
automation.RadixType.HEXADECIMAL)
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legacy export analyzer FL@ULT EEENHDITsELIE o B—4¥ LB export data table EH
HEs—fEEz -

4.3 EREZ A1 TaBERE
parse ETEBERPIVER TERRS - E—F AN HINIAS 2SR RRAVERA

python i2c replay.py parse capture.csv

capture.csv: 152 transactions (121 write, 31 read), 395 payload bytes, 30 refused in
the

capture, 31 held by a repeated START

capture spans 2.028226 s

0.007708s write 0x50 00 [repeated START, bus held]
0.007911s read 0x50 DE AD BE EF

0.019486s write 0x62 - [captured: address NAK]
0.051084s write 06x50 00 DE AD BE EF

0.063084s write 0x50 04 11 22

Z A = EMEESIEL o BFaseiZUENERIA XERE | write 0x50 00 DE AD BE EF EME
7733 0x00 A DE AD BE EF - LT BiSIEIZ(ItARBEMES » RAELERED T » R Eth
TEDE ° BFUAGEREE R AMERSE - —ERERENE AU R—EWREMTAHNER  BAT
TEARER ERARYALE - X BEMIERSER RIS —EWiIZC ARG R > SME% 3.3 HiFmEE
START ©

4.4 HiE

python i2c replay.py replay capture.csv --serial <pulsar serial> --pullup KOHM 2 2

e EM
--pace LN SN ZHEEMR > AU USB REERH
--stop-on-nak EE—ERIERNZ S EE L BEERE
--include-captured-naks FIRFEH 3 HERRE P EARIERINRR 5
--gap-factor, --gap-seconds &% 3.3 PN ZERT DR
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ZIE5I%HERE
EEERSTE  EEREEZIRSIE—R - §5 " EEzEMAARE EEPROM » HITERITAEHE
B3 H NACK » 2 24Cxx BRI FMPHARIE S RAIE

python i2c replay.py arm-target --serial <supernova serial> --write-cycle-us 5000
python i2c replay.py replay capture.csv --serial <pulsar serial>
python i2c replay.py release-target --serial <supernova serial>

LB EMEAZEBEE—E 5 ms WRE » FItHEEREESIEREARS L - AIEEARERRIE
BT IR R RENER S AP ERBIELE - STREAENGZAR  EREZIZAC—HBNZE
B > MTELCEAR B SR E TR HEREESISS Z# L FW_I2C ROLE CONFLICT B4R o

ERIER

AR
® 0. MEtaERs

EH {#
P28 Binho Pulsar > FBEERRZS C > RS 4.4.0 > BEHE A

Bzt Binho Supernova > fEE&HR7s C > &BE 4.5.0 > WL 12C BZEBE S DB 0x50 * EEPROM &
B A, 256 B> H 8B 5ms EAEH > [UEE1TA% NACK

SDK pycosmicsdk > Python 3.12 » Ubuntu 26.04
BERHE 100 kHz » EHIEEFE 2.2 kOhm > 3.3 V » :&[0] 3299 mV
DTS Saleae Logic Pro 8 » Logic 2 v2.4.46 > 6.25 MS/s » 5&%8 0 2 SCL > &3& 1% SDA

i

He

ME7FeE 0x00 BAMMMEITAH > M 0x04 FAMEALITAE > % 0x00 EITIHMEM TN T
fUAEEEY - URAEKEREZH 0x62 BA

RIS ERE R E — S F&asscht » FIL T XM E—IRLEERE R EMRER 2 EETHY -

ERAH T SRR iITAE

ZRRER BN A 152 (B35 > HA 121 BB AL 31 {E:8E > 30 {EHIEAE > 31 AFRER START R
155 > ERERBHHRETE N - BEEDMRE _RCHIER > £ --pace HHETE
1% o
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®10. THWAE > RIS EIELEER

ReRE R4 £
write 0x50 00 (FHE#E START RIEFLA) 31 16
read 0x50 DE AD BE EF 31 16
write 0x50 00 DE AD BE EF 30 14
write 0x50 04 11 22 30 15
write 0x62 (fiik NAK) 30 0

SHHAR > REAMXBEEENRERR > MES _ERERHARERERT o (ITERBEE -
I TEHERAITHRS !

122 replayed, 0 aborted on a NAK, 0 failed otherwise, 0 read(s) answered
differently than the capture

250 31 EEIEER T RIaHREPASC BRI 7oAl © 30 Bl NAK RZTERGKKB - SrmESHTH
B9 152 {EEEHERY 122 B ZENEE

M Rk A HHRA R R e 2 — 2

B Python #1 C++ Bfa3EEIERE—17 425 1TRVEMAE » WZITLLBREEL - MEENHFT2AEEM 155
17 ZAITAE—3  MHER 152 B3R5 > HERY 121 ER AL 31 EEERE 7 » R 30 RIELRE -
8RBT 31 EFE®R START REHLARFEE » MESERZHINEEER -

&’ N. E— S EMERR AR

hRzs X% RBA EER WIER fR¥F(ER EHITE
i2c replay.py ’ pyCosmicSDK 152 121 31 30 31 155
i2c_replay > CosmicSDK C++ 152 121 31 30 31 155

BEIBEIERHE LR > C++ BRAS[DER 122 replayed, 0 aborted on a NAK, 0 failed otherwise » E2
Python RRZSHEEIRY 122 18 : SR 152 B ETERIEERY 30 MBIt NAK X5 ©

BE—HIEERETRENEL - % 3.3 fiNEFRENRRZ I T ARHE—R2XENED > MERImIE
BIUBFSHERN 152 AR5 » FBAZRAEHRPE > MABE—EESBEALNEY -

B8 START TEEPBURYE » BERFRE

PN BB ARIT L ARIPSES - 7EEREFEHREE START MIE STOP o E—E W IEREEFRENEE TN AR A
HWEMZR GZRBERIDE) > MENENRELEDENN > & type HAUSSEEN start M
stop FTUE ©
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%12, HIE » RENRE L A

FEEY STOP Zi&RIMEER E1§ START ZE&RIREER BBHEE START MIRME
FE 121 31 209 E 210 us
=B 45 16 1511 = 1761 us

R/ CELNSEEIEESL 7ER START » HEREARBINZERE STOP - EREEZERNE
BEFF | AP EME BRI EHIES » FIERPHRR G ARERE—R USB ERMIE—E It
B > FERRAEAY 210 us 3EANZI4A 1.6 ms ©

AR EERARNERE L TRERSHREURAIKR - ENFINEBORIE - SLEMRRERE
BRAKRFRTFER » EF7 1.6 ms NEFREBERA T RO - ERPFEERF LA » ERRtUERTE—
# o BNMSELEFESERSFE > MARCABRIE & - EQEREER » HEIERK o &
--gap-seconds REIENEHIEER BN ZEFMRNE - WAl UEREREM ©

Binho B 123 B REE £ WPLEIELR
HBREEEEZF—AE T HIREHNE —EEEUEGIES] » LT EERGHIRME
£ 13. {44548 Binho 12C B2 B 5| 244B48

EH B#R
BARKEEGANGLE FW I2C NACK ADDRESS
£ EEPROM #EEHNBE ABHRERNTA FW _I2C NACK ADDRESS
BABREREBETHRNEA a2
B A EEPROM #EEMNE AREGE FRTh
BAEEAMEN REGISTER MAP &Eif I
BHERRERERERNBA FRTh

FW_I2C_NACK_BYTE fF7ERMIEHIZIEREH » W EH IR - (B85 IREA—7F& Binho B1ZE
BERAREELT - FIUEHIRSERRTH | BERERZSENTHE  LERETFERENILT
4o 7 ox40 BEHEREEMERERR ANEMTTABSRIKT) > MEEF—&E{FE 00 01 00
00 > BME AT BT - MIEIERMNAITARSE » MR 2B EAENIUEDEM
¥ o E5|BFEIEMNENEE NAK » BE—EHHIERE NAK HEIZEE o

EEEREE T ERERERVNEER - BRINBREEFTZIEERETTHEINIE » RAEETRE
o BIRHRRE T BARERERNINE - AERERTEKL) 0 MEREELRANE - BRAN
BRI TREEARACEEN - SRARIRET o

WAEAB (TR ZR S | T IATE ISR
MAEEAER IR R TR - ERINERRERS -
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BZEEREGHNEREEHESE o I12cTargetBusEvent #A—1E payload length * EREEIZEE
EREMNEEHE > MR EEEEEENRERERNNTEY - EEREINE—EREEAE
T B AV ESET o SZETEFER RS o

ABESE - BHERSEMTERE BRSO > RItEERRI P A B #E FIHIEER (I
704 o

LRI RN E SR S e B R

--pace EIFEEEMIEEEIR o TERYFARER EEPROM BREENBRNT » B—HE S =ZRAERFIBEN
TCHERARBEEER T MR > —Em RS R -

®14. E—HE B USB iR E BEHEGRE S

BT BIRER HE
FE5% > WA USB AsFHIRIREE 0.743 s 3 replayed, 2 aborted on a NAK
- -pace 1.728 s 3 replayed, 0 aborted

MAPIEREREET TR E—REAR 5 ms SABAMEEEREAS L - hElZE5E 4.5 BHEE
WASERA B R N AS MR EBGCRREERAZEERFT - FILLUREEE SRR SEELR
#RAESTRY » RBEEHELRE - BIFFERIEERY 0.985 s » BUEET 7 MEFTDEFRAVAER ©

EEHIIFEREERRNEEEREE | HNNRFREAS > MARRE o (ERAFITERE - AEE
BHINEERFAREZIECHNEREE » HAETREHZTEZ—ERFS > MEUEREREERE
—FHIEHERRE - EERPILMERFRERIER » FAES --pace ' BERREITHE ©

EREZERNAR

ERZEENSE

g% 5.4 EPAHESY > [RIGERENFRYETE START S ER - EIZFRENESEERNBINPERITHIEE
71 A mEREREWE KIS » RIFEARIMRIEAL 210 us FIREIX 1.6 ms > FRABRIZD
AE o [t > ERETEAREE LR BER - BEREASNEARTEREN - HERBETER » 5Kl
BEDIERIE - FRIFIEREIRS --gap-seconds > SEABERIRKEDIE ©

BE B

--pace RIFHEENAS BRI BECEIRR 5 2 BRI » 5 5.7 iR~ T —BflF » HPESEREER
WL MBIZERIFRTE « EREIRRZREHIRF - FIGERNRIBFRIER » #ESERIREM S
FEELAR ©

1=
a5

K% 318 - EfEVEEUE M BRI BREERNN—EHREE
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6.4

6.5

6.6
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DR RAEREBREMAS

LUARAIERFE « BIEAYENAREREY SCL & SDA (5 REHETHHEE » FELE—NELSIEEERE
RAVE S o FERHAIEERA Missing ACK/NAK RYEEHIE » RAMRELEIENENTT; tTHE
FITCELY » BEABEHRAER » HACPBNREINRERE o

iy et
DTS RIEE N AEIRA TSRS | SEMTEEEEATAUTE » At S gRns
REGEE ox78 £ 0x7B F— 1IET_Lth UAERYE RS BﬁE'JT’E%%—ﬂilﬁﬂfiﬁﬁHtHiﬁ Eig el

SEAERMMTERERE L - EREEY » BREPTHRE—EREE R E’JLLilt BRI
RFIRPEFEEHAY > A IEEIEM%EUE’J ; Al e ERAEHUTUiBERE

B HKREDHAD

o REERLEEAIZEIMES NAK © Fw I2C NACK BYTE E7FHIERRFEIR & (B E CIHRERISU R
AR EERELE > AAREEM Binho BIZRETRLT - E5|8E » EEETIERERIT
HNE=HEZEE

o Supernova {E&EEIEFIS o AP RE Pulsar ERENAERE » MIEKRA S 201t - FERXIBRER
HAW > BEAREREER -

o C++ KRASTE Linux WSMYFES £ o ©7F Ubuntu 26.04 £, GCC $t#f CosmicSDK 1.5.0 B& >

WEZIRERRER & _E3IT © BEMIAY CMake LARTHERY A UIRE » {EEKRTE Windows B¢ macOS
J:/,E\IJnit ©

o ARG LR i2cDeinit o ILERRY Pulsar EFAENEE 4.4.0 > RRNZISSHIME » EULRERKE C++
A BREMERE o

o HiEN o 5 6.5 i > WNERRWIEFREL - AEHE DA HUTMNERES
o @i 100 kHz BYEfIEE » HERELEF_EABRRENER - 5 5 HiPESEEANEHNZERE
100 kHz EERBE E$HUR ox50 HIB—BIRIEEEITH

TH

E—ETERM TR > B8 SDK —7 - BINREEREETEITHA > ¥ 5.3 fiNEERE—HNE
Ao
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BINHO ANGO13 APPLICATION NOTE

£15. TEIES

N Python > C++ > s

we pyCosmicSDK CosmicSDK B

selfcheck = = BHARIRE RIS - REERREET

parse = = ERRE R RAI Z M EN

replay 2 = AR B R EE > T EIFRESERZH
MR

scan = = 1) HH BB ik _E FE B RO E

arm-target 2 & TR AR B R A TR R EL AL 3
NACK HI#5#E EEPROM

release- = & BEREEABRKEREES

target

MEEER --serial KIGEFIESR > EEAMEFRZSRNAGE LREE | M8 SDK BI—ARERED
TMEGEEE > MR BEINEIZREERIAER BREE » AIAERIEHES o

BTS2 EREREANED - ERMW—TREDLEIRENED > LB % 3.3 HAIMFRA | E7F
Packet ID BE{ERAIRAE » UWKERSHEENBIRASIITERREANFN - ARSI DHRARE
SDK Z ERYHIE -
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8 RERHHEAE

R 16. 5EEEHHE

FEAR

FHfE(al
FW_I2C_BUS WITH NO TARGETS CONNECTED

HERZEENIE NAK TR LE

R BIREERHIR FWw I2C ROLE CONFLICT

FW_INTERFACE ALREADY INITIALIZED - H %

IR

It TR&RIEIERRIE

FREA=(E32 5 > AN E—E+ it 5

BREMTEBREIN A —ERIRS

W FUARREEREI T A —REA

BRI MERPRESLE

EREERTEMTY) > EEREERAEE

HWEPERIRAFURERABAAIAUE
ERANBEZEER udev EFREILES
TR ABREREL > C++ iRASEER
FW I2C ROLE CONFLICT

i2cDeinit {&[E] FW_UNSUPPORTED COMMAND

CMake /A% hidapi.h

TECHSUPPORT@BINHO.IO - REV 1.0

BE

LHERB ; 285 2.3 HiPEEEE
BiZEETES—RERBEL » S ERIERA 330
Ohm UF

BN EIRE R LB 12C 255188 ; A
BRe

ERANTESRERLANRE ; LTRER
AL A5 A R Eh I ALY

BEHNRERRMIFDOINSER ; 2RE 428
PREEEE

BRUIDHHILENMSBE ; BFE --gap-

factor ERE --gap-seconds
IR BB ERBHI TR ; BiRE T

&/ Packet ID DARIEARY > ML TARMECEE
DA FEEERR T AN REDLE

E& --pace ; BEREETRETERIGHR > W
% 5.7 Eiffim

BERKEFEHHRERERA ; FHRORD » 12
RE 5.5
BERR - WNEER

BB ERBERNFERELERBRE
EAG ; FENMMRA

TR T HERREHESS ; AEA --serial
A—REAR B RER YRR e RS

AL 4.5.0 BAZEZIES ; TRENENRE
£ EEEREIERRERAR

CosmicSDK.hpp FIATE ; sEi%
COSMICSDK ROOT #5MERFEE include/
8 lib/ WBH
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)

R17. 605
fly=E
ACK
csv
NAK, NACK
SCL
SDA
SDK
START
STOP
VTARG

WP

10

%

FEZ (Acknowledge)

EYEOPRE (Comma-separated values)
JEFEZ (Not acknowledge)

EB5FEARAR (Serial clock line)

EBHERHR (Serial data line)
HRERIEEM (Software development kit)
FtE—18 12C B HEHF

HER—1E 12C RZHIEHE
HEFRRRMHNBEREETRIN

BARE (Write protect)

BAR 253X IR IGESEYEREA
AP R R B IR A B R ST (RS %

o BLEMRTURSMIR MIT SRAEIRRREE

o RIEFREXESTTEGERES

+®18. EREMHENAR
-ES
ANGO13.md

assets/i2c_replay.py

assets/i2c_replay.cpp

assets/CMakelLists.txt

assets/captures/original-analyzer-

export.csv

assets/captures/replay-analyzer-export.csv

assets/LICENSE

sREA
3289 Markdown [R¥4HE

2ETH » £ pyCosmicSDK B Python
PiN

2#ETH > & CosmicSDK B C++ fRZs
C++ TEWEERE

58 5.2 HiMV DTSR ELAE - BIRIGHEEN

HZERETERSHN DTS ELAE

BERNBAEIVER MIT IRIEFR

REEMNEE > 2R T7TEFAEHE » 28 parse BIRIEFETS 5.2 BiPAIELE -

TECHSUPPORT@BINHO.IO
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1 ZRTEESE
®19. EFTESE
1E5ThR s BHA HEA
0.1 10 September 2026 it o
1.0 6 November 2026 ETEE o
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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

REV 1.0

whether a Binho Inc. product is suitable and fit for their
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. Saleae - Logic I Logic Pro /2 Saleae, Inc. B9
ZasEMEIE o Acute # TravelBus =2 Acute Technology
Inc. FUESTZEEEMMEIE o Qwiic 2 SparkFun Electronics,
Inc. BYEIHE o
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