BINHO ANGO13 APPLICATION NOTE
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XE—ER, FEE Binho Pulsar BEHEMKEI—LZERETHNEE& L, FXMRIINRE
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Saleae 12C D #MSHH, MPMEESHHITEIR. M IMANEHEF 3 XXk
MIB9HIR 1, —HITENHSTEMEEM 155 17, S MERBEES TesEN HMREEREMEBR
ENERTNEN, RERIEFRRNEZEHT, MARE—RNES— TR ZE#TT.
ANEAHXFLREEFENAR: RRERRHF Bt HREN— D iR, EERERE
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BINHO ANGO13 APPLICATION NOTE

1 35
— (U F LB TERSGNZESITNA IR, EHEXEGRHEE T X2 ER EEHICSR.
ETFREANRIEZE: XDICREESHEI.
ZA3ZE R 12C # Binho Pulsar [BIZX N a)il, AIREHITRIRN TR, SH TXFEHIRNRER

12, URMERSEHBRZESEERNRE, XEERARANMER: EMAEFTRERAE]
_¥o

11 BE
RIGRE:
o ¥EY Saleae 12C 7328M CSV SHXHHMBIREES
o f§£F Python 3¢ C++ M Pulsar EIBUXLEES
o BinHELENERSEREMTA, URFREHA
o ENMBBEMPUREITHIERT, FELREEFIARRSHR—K
o FREZMERREAGEBIRSEMNG, BESIKIES
o BMRM: WRME. ESHM. BIFE. BRIRIELFHAI Tt

ARNXAREER SPI. 13C 8¢ UART 5k, FERZM Mission Control 3 IXEAEIR, tHAREM DTS
SIENHEREBR, ZTEEESEEN CSV SHXH, MARHRERIEXH.

1.2 ES
1. EHBMG
) <) a3F Fmif fikiE
E)iet Binho Pulsar BEFRRZA C, Bl BllE, &X
25 4.4.0
Elyeat Binho Supernova ek C, B RIEKRRS Pulsar £F; k&M E
28 4.5.0 NIEFIEEITNE
BEBERF | ER 12C BARE84HY Binho RS C, ElfF Blg, &X
E s Supernova 4.5.0
¥IR{YEE  Saleae Logic Pro 8 Logic 2 v2.4.46, BllE, KX
12C 3128
HWIR(NES Acute TravelBus 8 i@iE AIfRIBE—R4,; ZTATEIE

SHXHF
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BINHO ANGO13 APPLICATION NOTE

1.3 LEE 3T =]
& 2. HEERHY
X Ll
ANO002 £/ Binho Pulsar @3 12C ¥ STM32 fizH234R12
AN0008 £/ Binho Supernova i&id 12C B5 CMIS YRR
2 FREig S MG
21 BB

R 3. FIFmiRE

mE

Binho Pulsar USB EAiEACEE, (E/uEIHITHIZE

™ 12C fRBSERANIEIE DY

YEREIRRE 12C Binsst

%4 Binho i&f2e8, 75 4.5 THAIEHEBIREM

USB-C £4
% 1.2 TRIE—DITRERFA LURIDX 5 24, ARYNIERER Saleae Logic Pro 8 #17, EAZT
BEEOEEZO RIS XH; Acute TravelBus BEf#FEISERVRE, HEHBBWGPAEN 12C,

BESHXHRATE, EREHRSALTIR, FEMNZNEERBIXAHFELHE 4.2 TTFHRRIN
5o AMIZBREEF Saleae, RENETF Lo

2.2 EE
% 4. FRNES

55 &

SCL 12C BY%h, MiITHIZ R BIREsHUAR DTSRIk
SDA 12C ¥4, WM, FiEERIDTEERk

3.3V Binss R, AEITEARM

GND e, M MEECeEMDITaRHA

—%E%, HEREERF—MEHE. SFE - N EEETAPEBSRMN, HBSM 12C 68
MR —REB& EEREYIAKANITH 2R, —EH2IKE) SCL M SDA, HEHEAHZEM
Birss R MR, XEFERRERTHIFNBEEIRER, BERMEALEE .
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BINHO ANGO13 APPLICATION NOTE

DI RNZRFENRMES . BENEAIMUBITER, BLNEN@EE, FRESHIANAZR
TE: 7£ SCL #l SDA EMpER T#NE, FEMNREMSENEL, MARHEIR.

2.3 2488
R 5. EANSLELE

"E &

ISY57 Pulsar 2% A, B Qwiic ix0

gL 100 kHz

thieapa 2.2 kOhm, {XEFITEAREMH

BEkRBE 3.3V, [Eli%)A 3299 mV

Pagiisd 6.25 MS/s, [H{& 3.3V Z4E, @& 0 /3 SCL, @& 19 SDA

AR LHsBEdRAFEEANEmSRGARAN, EERSEAEMATEX S, & Pulsar B9 LHE

FE—MENBIFSREGREAT o0x50 B Supernova E#1T7HR#EMIR, 7£ 150, 220 8¢ 330 Ohm BYH
ITRHTETNE, MM 470 Ohm ) 4 KOhm BXR#ENE . FEEXMMERT, F#RE

FW I2C BUS WITH NO TARGETS CONNECTED , EiZFE NiR[E] Fw I2C NACK ADDRESS , X5EZFKE
ERNREISE2MER, SREELRIBE, BiIfEEL.

24 Ly e
ZIT AL SDK #REMFHMIESIRM, hEEER. 18%EEFES EIMARTE RSB AR,
Python, EF pyCosmicSDK, Python 3.11 S{&EShivas:

pip install pycosmicsdk
python i2c replay.py selfcheck

C++, BF CosmicSDK, C++17 {RiF2_FE LM CosmicSDK:

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

MBI TEELBEAFTELSL, AR UERAZAHAMIRTIR. HRFEDTBRESH
B % 4.2 HRBBIAITERSTH Logic 2 EOMER FHEIE.

AR C++ MZACHEREUERHHITER, BEMiBEANFEEMSEYT (5 45 THEERESIRIE
48) HYIHAE{NAE Python hgAsdhiRf, XA SDK EEMIRE: CosmicSDK £ 1.5.0 FFfiE T HF
REBLEAER i2cDeinit , BEMM 4.5.0 A ZIFZzH<, ALERIAMNERSEL, BifstA
B2—ERY, BINGEEM,; I, 3 ESHERSSFHTEIRIEERAFZEEHEBERE .
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3.1

3.2

3.3

BINHO ANGO13 APPLICATION NOTE

FHIRTE R TRy R

HBRBICR, MAZMZ

BRANS N FHHEHLURET. AL THRACRSH BRI N ER, BRHERERXEFTHR
H-FRTELRTHE 4 L. AEFENNER, EITVRET TXHEHRE.

B LISH; SR(FREE, MRAVFFPERNFTHRHEERSEMHTER, MARKIZLTE
B, EIRAFAIREERERITHEXEF T, ZTASERRHIFERE, HRENZESDHA—H, X2
—RMEMAR—RER,

EEGREBSFENSS. HERSEGTAUEN, BMSEZMEILER, MASHESE T
FRNEREHR. XEEERENTH, MAREZIEKIMINEE,

DiEHETHRE, MABIRRTRN, SHESHXHEFEE START 5 STOP 7, % 3.3 Tii8E
TaERAARE Hin R

BRI SERBEES, DMBRERBE—NOENSRTFE— i, MERSWSEHNES
#ko

RIPEL, LUR—HIFELRESR
EECREXDFMEY, MEXMXHImERKREEHEBAR,
R 6. BITSRIEMAIESE, URERSRIREHA

BEERETHA ElfFRS ERERETA

prg =R aa CIET e RS e b FW_I2C_NACK_ADDRESS RSB RAEEAESIEFT
(0x0203)

BirgstHES T, ABIESLT — FW_I2C NACK BYTE (0x0204) RREZFTREL; HREP

MEFT DHREIE

MRS A LS RELFHNERS, BRIRETLIRBARE T HMEL, B EHBEREETENH
AR MIE. 5 5.6 TAL T AIUREIZRS IR KR,

EE—M NAK HARTHTE#,. EHBaNERREPREE—IFHUIMNISIFT, HNEE
—PFRARL NAK, UERBRSBHEFELERE), EREXHF, ERMWAREERE—TFTH LAY
NAK, MNRFHITAELE, RSB EEHERIRSNEREER, itz TRSPBHARRXMH

&5t

SBSEXGEENTFESHRE
SHXANRMFIERE TZTARNIKRT, MEZEEBIEMTIIRRHEN L,

Packet ID FIFEEMSAIEA, EAMNRSHI— 425 1TRUEIRT, 395 MUETTEHHE
Packet ID o , R 30 Mk NAK 1T B %(E. EIt#L Packet ID WESZDAZBFABXNERE
HE—E: SR REFHUNERENEH EARRFTEHR T — R+ FHHNE N, ZITANE
B IBIRELEUA RAE.
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4.1

BINHO ANGO13 APPLICATION NOTE

BSORGTMERRRPHERT, BT2H START 5 STOP 7ll, X5 XE—#utHIFRE S S NRIHE
—IEMRF T ZERIERE, FitiZzTASNEHRFFTEREPAE, HAEEE N ERAHTY)
o

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

[ 00 ][ DE I[ AD ][ BE

H

the cut

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

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

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

Two phang, no STOP: a repeated START

[ae]i[ne][m][se]

—

Measured per capture,

210 us, about two byte times: the START plus the re-sent address. )
so it follows bus speed.

Two trans&ctions: a STOP between them

(e ]| Lo ]

! 11.6 ms, two orders of magnitude clear of the other two.
B 1. =#hiElfR, BERNMIESR, UKk 2EEel1ZENGE,

® 7. EXHRPNVSH=FEE, 100 kHz

uF MEE aX

E—MERF T 28] 95 us —NFERHEIE; MRRUR
RIS R N B 2 8] 209 Z 210 us ES START; B&RIFEA
—NESETESZE 1.6 ms STOP

BRI RAPMEBI/\E, D5 760 us, UFEZTHNE=1T2Z0E, BUZE—IHELNRE,
EN=1E, 195358 287 us, {XLLEE START @RS 1.4 &, Hit2&HIE—EMSTFIRINES
START i®i% STOP, --gap-seconds PIEIEEZEIZBANAN,

RFRE
B AT TR

python i2c replay.py selfcheck

i2c _replay.py 1.0 self-check: 18/18 0K

./build/i2c_replay selfcheck
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BINHO ANGO13 APPLICATION NOTE

i2c_replay 1.0 self-check: 11/11 OK

AR, AR Python MIREMEHNEBEECHRES 7 HOMIER, M C++ MXEHFXERD
BOLrliAG. MEEES T FR.

4.2 17THE5E

EER RS 12C ERRNER TIERAXENARE, ARRKIMBERSHN CSV. XHHIE—1T

5t

Pl

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

HFIZSHEIPRABFHENIREY, EI+7#tHl, 3 e TSR S H XA ERRERRAT.

#E: Logic 2 2EHAEMAREN CSV, HRRIE—MAIELER, Sthe3SHXH (analyzer
export) 81MFT—17, B8 ALY, HIBERSHXG (data table export) RZEFRREBINMH,
H7%|7 name,type,start time,duration,data,read,address,ack , &MY MI—iT, FHEMHE
LIRS MIERFRRAE M. NRERBIHIBERRLAZTE, TRREMBERIES, MASEIREN, HAE
RME B RULABRZ Ao

Logic 2 AILEARFTHE OMBER TEkltti®{E. 7 Preferences FBRA—XBohtiRS 2, ARG
Saleae HEH logic2-automation FR{FEIRNAIIREHEIRH S HRIFFRISC M :

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)

legacy export analyzer FL@IZLERENDITSHX . E—REMN export data table 5
HR S —M .
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BINHO ANGO13 APPLICATION NOTE

4.3 Bl i o iREHETR
parse EFEMEBLNBRTMESS, X—PATHIMNBRIATESSREN—

the

0.007708s
0.007911s
0.019486s
0.051084s
0.063084s

write
read

write
write

write

0x50
0x50
0x62
0x50
0x50

python i2c replay.py parse capture.csv

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

capture, 31 held by a repeated START
capture spans 2.028226 s

00 [repeated START, bus held]
DE AD BE EF

- [captured: address NAK]

00 DE AD BE EF

04 11 22

ZREPE=1HATESEL. FFERETHEAEREARER: write 0x50 00 DE AD BE EF Z[M
1728 0x00 5\ DE AD BE EF , ZTARKEHFNREEERHAHR, AASREXGFRXSE, &
B EHARDE, & FHUANERERRATRNMNE, —MEERHNSREMN—MREFHRIERE

£, AACHELE EMEXE, FAXBEIMEFNE— M SINCAFRSLE, XME% 3.3 THNE

£ START,

4.4 Bk

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

= 8. [B] L
I
--pace

--stop-on-nak

--include-captured-naks

--gap-factor, --gap-seconds

4.5 BE5| %L

{ER

FHBREENESEER, mAZE USB RERIK
EE—MHELENESMME RN ER
EIREH A HEHRTERIELNES

BEhsE 3.3 THNESLRID =

BRESER, XEKREEEEMSIA—R. BE-MERREANHE EEPROM, HILRITAZEXM
B St & H NACK, BD 24Cxx #iEFM-P RN ZICHETF:

TECHSUPPORT@BINHO.IO
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BINHO ANGO13 APPLICATION NOTE

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>

IEEASREZEEHE—" 5 ms WE O, EItHREBIRRHELEE S, RS NERERTFH
ERHREREENLRIRSERUM EREL, TREERBZAR, ERXREZAZABR—HARTZE
%, MIELHAENEREEMNITHIZZ =L Fw_T2C ROLE_CONFLICT B4

5 MELER
5.1 MWitEe &
£ 9. N E
mB 11

Al S Binho Pulsar, f@fhid C, EH 4.4.0, B4 A

Binas Binho Supernova, f&fhras C, Bl 4.5.0, /9 12C BEfr3FBRATF 0x50 , EEPROM #&

% A, 256 B, T18B, 5ms 5AH, U7/ NACK
SDK pycosmicsdk , Python 3.12, Ubuntu 26.04
Bk 100 kHz, EHhIiEEE 2.2 kOhm, 3.3V, [Ei% 3299 mV

Paiik Saleae Logic Pro 8, Logic 2 v2.4.46, 6.25 MS/s, @& 0 4 SCL, i&i& 1)y SDA

e MEES 0x00 EAENFET, [ 0x04 EAFEDNFET, M 0x00 FH{TENFHHHFihibs
B1E, UNBTNER 0x62 B

[RigHRMOMEE—SNERIER, RTINS —TIERERRNE Z E#1TH.

5.2 Bl T IR F T

ZIIRERRIT 70 152 DFS5, HA 121 MNEREN 31 MRIRME, 30 MRIES, 31 1HEE START
REFEA, XE5EMEDERETE . ARTEDNRERICRIIEN, £ --pace WHBHT
T EK.
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5.3

54

BINHO ANGO13 APPLICATION NOTE

®10. ESHE, FRIBHERSOEHRILL

b5 =4 Eli%
write 0x50 00 (HES START (R#FLA) 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 (Hilit NAK) 30 0

AR, RRAARXBREONKERRE, HEE-PMEOXANERNEET. FIREER. %
TENXRIEITRIRES:

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

288 31 MHR(EERRE] T RISHIRFTICRIVF T, 30 Dibik NAK ESEAKBLT, XrE#imey
152 N5EIKRK 122 N ZEINEE,

AR IR IR 2 — 3

F3 Python #1 C++ f##fr230BE—17 425 1THRHENXM, HEZITHHIREKEH, —EITENHELMERN
155 17, BFT—8: HEN 152 MES5, EREN 121 NERIEN 31 MERENRIS, HEFERY 30 X
B4, EE 31 MHESE START REFLANME, FESIMESHAEXEEEER.

®N. A—HREIRMRENER

hiZs BS 5 % I ¥ LA AtHiTER
i2c_replay.py , pyCosmicSDK 152 121 31 30 31 155
i2c_replay , CosmicSDK C++ 152 121 31 30 31 155

ElRE| 24 R, C++ fRZAIRE 122 replayed, 0 aborted on a NAK, 0 failed otherwise , 5
Python kRZSHEEIRY 122 4: ARATERY 152 NEEZABLEAY 30 Mtk NAK F5,

HX—RBEXARIETEF. £ 3.3 THURBAIMNS 2 TAPHE—FEARES, MEm MR
RIS HAERR 152 NES, IERRZMNE X R, MARE—FMESEANARNN~.

£ 5 START ZEEIKPFURE, BHIFR

HWRPETAFRF RN, ERIMEFERES START AR STOP, X—=HIEMEIREB AR
NERrmR GZMUTEBR DM, MeEMFIBRSEXXHEFIREN, H type JISEEHEHN
start M stop Mo
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5.5

5.6

BINHO ANGO13 APPLICATION NOTE

®12. O, RIBSUERSHXHSIT

IR STOP ZGHIPHER EE START Z/GHIMER BHWES START MiElfE
F 121 31 209 E 210 us
B} 45 16 1511 = 1761 us

BIRAE X BHNEMUREEFETEE START, EHEHBE AR ZEEE STOP, ELEENH
ZE: B MMBEREINIIMENGS, Eib24&EFESENEE—R USB FRMAZR—NED
Bia], [EFRME 210 us IEANEIZ 1.6 ms.

AR MR KNEREEZIABSNBEANMNER, EMBMOIRAVHERE, XEMESEIR
EAREFTFEAE, FR 1.6 ms WEREITRIMID R, SEHIRTLA, HERDIERPTX—
=, BEaNSRSEHXHFREEX—FE, MRt AEEREX—H. HOMEEEN, 1HEEEE
Fo 1§ --gap-seconds REIETFENIERARFESEFEANE, WAUREX—ES,

Binho EI#Ra3{RE ™ EMILEIELE
AR BRS MR- T BRI S —ipRizHIiG, UELR LSRR EIA 4o
£ 13. \M5H Binho 12C B1R88435| kB4

gid “R
mZaR G RIS N FW_I2C_NACK_ADDRESS
£ EEPROM #EEMNE FABEONE N FW _I2C NACK ADDRESS
BRMEREHTHRNE AN a2
5N\ EEPROM 1AM B {RIF XI5 FRTh
BENFERENREA REGISTER MAP [Xi3 I
BHIRE XS REKBANEN (587)]

FW_I2C NACK BYTE TFETiTH2SiRiEH, HEEHMNWIRE, 828 &AM EA—F Binho BFrss

HIEANREERETET, HEHREHRIITH: BNBGNESINFN, HEREFRSEMENTT,

£ ox40 AEHFEEXSRFEXBASANENFHIREIKDD, MiEER—XHSE oo o1 00 00 , B
MM AFNFHEFE, mMUHELENTTHRIE, MER LESETAEEIURD XS, B LE
IERVEUEMEL NAK, FE— A HXM NAK BB RER .

X—EREE T RMAPRINER. GCRINBEMBFARELENFHRIM, RANELIBIRS.
fERBRNE T ENIGEEFOAM, ANOBRETeMRY, MEmSGHLIENRE. GiEFNE
BHAFEEEASABEER. FREH#IA.

WIELF RS AT LU ERE
AMELRSHIAESFENRS, EFIRIURERD,
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5.7

6.1

6.2

6.3

BINHO ANGO13 APPLICATION NOTE

BirsstEBMNEAEHESE, I2cTargetBusEvent fHE— payload length , BXE Binss(thE
HFREEITE, BB ESUEM RSB RN T T . HEIMIRENE— M BB Binss ey
EACERRY, ZIHEELR RS

DMBEEE. SHXEPRSIERHE—TNET, FILEEBREERP A UEREIRIELHNF

To

PURTFHREEE RIS ELSR

--pace FIEIMIEIEI, ERMAHE EEPROM BArgstEER T, B—HES = RAERFIHIESF
TENBHERER T AR, E—RIREMEXNED,

& 14. A—HRDBILL USB HREFHIRRE B

BT SLpREERT RS
2N, L USB AFMRIRERE 0.743 s 3 replayed, 2 aborted on a NAK
- -pace 1.728 s 3 replayed, 0 aborted

FURERLE 2 BATSRHESR A E—REAM 5 ms SAMMRIEEA LS, A% 4.5 BHMERIE
FRBEER. BRASNREIRETRES \ZEAARLY, FitUBRRE NS EisEse
R, RELAIES, SIREEIEEN 0.985 s, HEETT RN LD ERILSE,

X—HIFEREERRT X Eingstt: BRNHNFRAE, MAREN, EEAEFITEREA. REk
FEAFE B ZRa S B T, EAIRRERETNE MER—NFY, MENSLEEORE—
FHIRHELE, SBEMPIEMBERFEKAEPRILN, BAERR --pace , BENFREFT,

ERTEERNAE

[B] e [E] 7 9 53 ot

N5 5.4 TIFRHINGY, RIGHIRPRIEES START REMR. TERBNEELRHBRFEEIERIEE
710 BFRMERERFENGDS, FIFLBRIBMME 210 us IKEIZ 1.6 ms, FHRFTBERREZ
o, Fit, ERIELRE ERESER, BFEAESNBANEZEXRER. WOBREH#HTER, 51
SEDMHR, PRIFBNIRS --gap-seconds , BifEREUREREHIAS M,

BENE

--pace RIEHIREBHNEBENESZEINENRE, % 5.7 TERR 7T —NMlF, EFXIEZERMAL
S5KMXFIFE. ERENESAMHNF. HHTERIFREIPNER, FERSLIREMASHIR
[p

RAR(E
TS 3175, [EMRAVISIEIER R SR B RS (R H B — TR,
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6.4

6.5

6.6

BINHO ANGO13 APPLICATION NOTE

SRR EERRIDHEMAE

ERTEAEE. TRBRFER SCL 5 SDA DECEHEITIHIR, SrE—MENSEES RHE
RNREXH, NEFIRRA Missing ACK/NAK NSHX M, RRDMBLEFIEN;, ZTAS
FREXLEST, EREEMMNES, ANENBTHRRERR,

+HiF4uk

ABNSHXARE HIMUAEE . S MIHTHREA N EiE, B HUESEETARFRE
SEE ox78 F ox78 HREy—MiblE, MURIHREDENE—MIEFTEI. BEHXETIEHER
MNFTRELR L, XREEN, BREPSHA—MEERARMI, X—R[EMDTRRAEH
BER, MARNERER; Mida A Htitsy BiRad .

FXiHKRBIANAE

o REHZEMFIEIEMER NAK, Fw_I2C NACK BYTE RTEHIIEHIRES, BEREREMKWIE
AR R AT, FAREEM Binho BIfsSMHRAHE, E5lRE, FE—MSELMUEFT
BB =75 BiRasfto

 Supernova fEREIRKIESISR, AXHRE Pulsar ReniFEI, FMARAYESM, KEREZESHE
B, BEEARETFENE,

o C++ BRZSTE Linux MIMIFES L. ©7F Ubuntu 26.04 £{EF GCC $%f CosmicSDK 1.5.0 #3
2, HEZAENIEE 51T, BEMi CMake 1REISEMNA RS, EKE Windows 5§
macOS M3,

o ZMREB LM i2cpeinit , ILAMY Pulsar EREH 4.4.0, EFiZH<SHSIN, ELLEMEKM C++
MRS R ER 1R o

o HuUFht, WE 6.5, MPTREAEDIRE, MiXae 8B Huthhtpy BiR2E 4,

o BF 100 kHz YEER, RELZ LEE -1 EIFSRENER, £ 5 THNEIIEEZE 100
kHz B4 EXHUTF ox50 YD BEARSRMEHITH,

TH

E—1MTRRHTIE, 81 SDK —f1, BRSEMLEBIESCEITHA, ¥ 5.3 TMEIERX—RE

o

[l
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BINHO ANGO13 APPLICATION NOTE

£15. TEGS

PN Python, C++,

i pyCosmicSDK CosmicSDK Bz

selfcheck = = BTN, THEMHSEEE

parse = = MR PIME B S HITED

replay = b= BRMEEE, HIRESINESNE
R

scan 2 = HIH E2k E R Rt

arm-target = ES BIiEAcEs B A AT X E &
NACK BJ{5E EEPROM

release- 2 5 BB ABRIELISE

target

MEEIER --serial KISEEECR, XTEARMERRVNIAE LRER: M SDK RIS BIEEER
MEOESE, MESAEEINSERITRIER BIRaE, WATRERIEHIER.

TSR ERERNED. ERE—THRSLXARRNES, HEE5E 3.3 WHMFMN: XE
Packet ID BZIARAE, UKORSHENTHRESFHERNVENFHR. HRBIMIE
SDK Z EEVER,
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HPEHERR

& 16. HEHR
fER
FAERE]
FW_I2C BUS WITH NO TARGETS CONNECTED
SNESHFMIE NAK TP LE
EA BRIl FW I2C ROLE CONFLICT
FW_INTERFACE ALREADY INITIALIZED , 3#H t#i
BIESENE
ZT BB MELRHR

FHEA=1ES5S, MEE— N+ FTHES

BNFTHERBAN—MRILES

IR IR (AR ERIT N — R B (F
EReLE, MmERfEERIE
ERiRETTEMY, BERSREREEL

&P IR G MR AL

ERE AN BIRHE udev TEGEIENE
EMNRBATNELE L, C++ MiAsiRkS
FW I2C ROLE CONFLICT

i2cDeinit iR[E] FW_UNSUPPORTED_ COMMAND

CMake /A% hidapi.h

REV 1.0

wE

FHieBfEEER; SRE 2.3 THAPEEED

BfFSUES—E24%E, s ERIEBEN 330
Ohm ZKE /N

ZIRENERELLERA 12C I2H88; 158
®E

ERANEOSRBHZANRE; ZTALER
Et A A EhiE A

SHHNRHIERMARIRLER, SWE 4.2
TR ERE

HRND RIS L5, BIE --gap-
factor HIKE --gap-seconds

N RETE2EFTE; BREE

X Packet ID DGR, MZTAERHITX
MDA, BREXHEEADTEFHXMt

=i --pace ; BArSRMFAREFERRKENR,
% 5.7 T[RRI

BRSRFEESHREFEN; HREHIA, HE
W% 55T
RN, WIASKEIK

ENMESESRRNEFRSHERB RS
e, BENEA

TITH T HEIRMIEAEE; BfEN --serial ,
NEIBEESIENE B TERes

ElfFM 4.5.0 B ZFFza<; ERIANEMSG L,
BEEERERERAE

CosmicSDK.hpp BIETE; 5
COSMICSDK ROOT #EMEEIEE include/
lib/ WER
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9 YRBRIE
+ 17. J5B&1E

RiE
ACK
Ccsv
NAK, NACK
SCL
SDA
SDK
START
STOP
VTARG

WP

NHO ANGO13 APPLICATION NOTE

aX

W% (Acknowledge)

ES9PRE (Comma-separated values)
JER% (Not acknowledge)

ER1TRIEREL (Serial clock line)

EBITHURL (Serial data line)
RHEFRIEE (Software development Kit)
FHA— 12C EEMEMF

HER—D12C ESWEH

HEAC R TR HAY B AReR BB IREN

S{RF (Write protect)

10 X F A RFEREERYIER

IR AN NI PR MR AR AT EN SE, XEABKRE MIT FrRHEAT, 1FANE

XA SEIEF,
®18. HRIFEIAS
X

ANOO13.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

BieA

A Markdown iR {4

£EZTH, &F pyCosmicSDK B Python kR

EN

£E£TH, £7F CosmicSDK By C++ gz

C++ TEMMENH

55 5.2 TDMERFHIM, BIRIGHIA

IZX A TREIRFRSHI D28 S H XX

EAFRGIAEE MIT FFEIIE

REXDHR, BATERNAG, XA parse BIRTEIHITE 5.2 TTHAILLIR

TECHSUPPORT@BINHO.IO - REV 1.
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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

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
FREGEMER. Acute 1 TravelBus =2 Acute Technology
Inc. UESAREEMEHF. Qwiic 2 SparkFun Electronics,
Inc. B9E#TR.
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