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BINHO ANGO13 APPLICATION NOTE

1 LIS

ETBURTLEAS Y I T FSAYEFRIE DIV ZT7IE. F¥v TFv 7 77ILOFIC. S
FLVWSTENZADPOED DIERAEHFEEZF > TWVWE I EICHRD £, RICBAISEN IR, 7
DEEFEE) TLATEEZHESH T,

ZAZI1L. 12C & Binho Pulsar ICDW T ZDEMICEZEF T, VL1 ETF51—F0UF0. UF
DIRTOBEZFFIBE. ELTUTILADF Y TFyHSIEHICTRET D RORAEIRML
To COTMEECETHNERZDOERBTHD. N1 bEBETBZCIIHEDOTIHFICTEZHE Ao

1 5

AETRSABIFRDEED T,

e Saleae 12C 7+ S A H®D CSV TV RR— b ZHAHAH. ECHS IO HF IS aVEER/TTS
_Z

o ENHD LT UHY U 3% Pulsar H5 Python £72ld C++ TU LA 93K

o =Ty rPEELILEBIIITHTEIDVRETINEL. BRELBLVAS

o TFZAYTHADETZHALAENS, VTLADN—HITZzEERLTHERIZL

e 2BBDT7ATRZITIalL— LRy b LTV, BERMICEGZEESES L
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2.2

BINHO ANGO13 APPLICATION NOTE

VELDRIEBEY I 0T

N=Fozx7
] 3. NELEES

mB

7L ,O—5 LT Binho Pulsar USB 7R X k74X 4

12C TOA—4A%®A =05 v I 7514

DT7LARRDI12C Z—4F v +

458 TIIal—hrLEE—" Y b LTES 2 8EHD Binho 74 74

USB-C 7 —7JJL
12BDEESDTF A THIDNREZTIA—RTEEY, 2 TORIEIC Saleae Logic Pro 8
ZESDIE. A—Fa VT EDTF A DIV RR— b2 EFEFAALTH T, Acute
TravelBus HEILEEZEFTL. MEDOY I FI T F7TIRCEZTI—RLEFTH. TIRK—~IF7Y
FROT7AILTHD. FOF v TFvEDI—FT1 )T TESICIE. ERAEHTEZI T 7L

N5 428D 6 EzETHIMBELHD XTI, AFIED Saleae ZFIIRE LTWBIERIIINEITT
ER

3

R4 EETSES
E% g
SCL 2Co0v Y, AYFA=3DB4—7y AL BLUVT7FS1F0TO-TA
SDA 12C T—%, WHMA. $FLUVT7FZ1F07O0—TA

3.3V 2=y NER. HIHEIOTH T 2H S HEE

GND V2= MPRATRETFSAHFTHE

NZRFTEAT, 2OLEOAY FO-FRBBEIC1BTY, 26BOT7RTEZHAITIaL—LTcE—
Ty R LTEMET RBE. TOTATZEHD 12C OV FO—SJIFRLTHELLEE A 148D
NZET2H80IY FO—-SHHAILINTVWB . mAN SCL & SDA #EF&I L. mAHNHEED
=y FERL—ILIZBETZ7H. Axv ViERDOIEIITCEEDHAR LEDRODDEL. 7
—JIILDREBRDOESICRRAET,

TFIAHRRAL 2ARDESZTIO-TLET, FrRLDEDHTIERERTIN TI-KICKRE
TRIHBENBHD. BLVIAXTICHERY ZMMENDHD £9, SCL & SDA ZANZERcEETI—RT
8. IZ5—TIEBRLCH2LH5 LVHANPRSNTLESH ST,
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2.4
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NAERE
RS, FHLINZEE

BRE [
N Pulsar ®/AX A (Qwiic /R— k)
o0y 100 kHz

TIINT T 2.2 kOhm, &IEMEIO 72 T R2DHHS
INABE 3.3 V. AR LIE 3299 mV

TFIAY 6.25MS/s. LEWME3IVOIYI. FyxIL 0N SCL. Fv=JL1H SDA

FEIIWNTyTIHEITZE, BMELLEEZ—F Y ARG ARD ZOERKIET—TILHANT
WBBEEXBTEEEA. 0x50 DRX—4w k& LTEMIL L7z Supernova I3 LT Pulsar @
TILT Yy T%=FFI TS . 1500 220, 330 Ohm TlFZ—4v MM FE -7 < HEE . 470 Ohm H
5 4 kOhm £TIFEBERELE L, kBT B35—XTld. AF v 2ld
FW_I2C_BUS WITH NO_TARGETS CONNECTED #iRL. E#MDEZ3AH(E FW I2C_NACK ADDRESS %
BLET, CRIENZIDBEHREINTLWRWEE L F27<KBLRDHETY, BBELDDHEICTILT v
TEEFESOTLLIZEL,

VIbkox7

A—T14 U T1IE SDK AR TS 2 DOEENOAMATIRESINTE D, BLALEBEZITVWET, U
LA ZEAAD S AT LICES HFEFER LTIV,

Python (pyCosmicSDK k), Python 3.11 LAB% :

pip install pycosmicsdk
python i2c replay.py selfcheck

C++ (CosmicSDK k), C++17 AV NXAZ 24 YR h—ILiEHD CosmicSDK

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

EE0DENTFIVIBTHETIHNIDBEE LBV, EKIRTBRIICEIL R ZHERTEX
Yo FYTFVICRTFSAHPEEDOY IV T7HRETT, 4.2HTIE Logic2 ZT 1> R
BLTERIFT 2/ EZRLET,

TECHSUPPORT@BINHO.IO - REV 1.0 5 / 20



3.1

3.2
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FEICH+RIFF VY T F Y DOHRARAE) TLAZR/RELTVWEY, 74 TFL%EITIal—bLT
A=y b LTEMEY BHEE (4.5 B CRRNICESZRESE S 1HICER) (& Python hRIC
DHHD EF, SDK LANILDEHN 2 DD FF, CosmicSDK (F/N X DIRENZRAT 2
i2cDeinit % 1.5.0 TEBMLELH. 77 —LV T T7HNENZE I R—bTB3DIF 4.5.0 UEDH
THH, HOWTHTITRETNAZRDNEY FENBZETE—F Y FOREIDIERD 9, e BS
DR—=7y MIRLTUFLAT35mEICIF. TIal—bLeX—7T Y MIFTKBEHD FHE
Ao

FvTFrvRIVTLIBICESIRDES D

XV 7FvI3RBBTHD., XTVTFTIEHEWL

FYyTFvADIRTDONA bE. TOBEBICHFEEL. TORROREICH - 7cZ—T v bTEL-T
TOI)YIENHDTY, FvTFve ) TLATBE. ENSDNA MIREDHEDL 7/
ICEHENE T, CIH5 4 D2DRENEL. UTFOIRTZAEDIIFE T,

ETAHRIBRTEEIY., RAHULBBRTEEEA, Fv7Fv LiciidH LICERERININ
1ThE 2=y bBEFBLIEHDTHD, =7 v MIESNIEBDTEHD EFEA VTLAT
ENSZMHETB LRI TEEFEA. I—Tr VT IIHAHLZEREITL. BB ELE—HITZH
ESDZHRELFT, SNV TLATIRECAETY,

EBRBED I Y I aBEERTIEET, 2Ty 7o/ Vv Lahofiza. 7
F—LUITRRAO-FDOEDZIOvIHAET. TORRTEHEZFLELEFT, CHETH T
SOMETHD. A—TA VT HERELTUVBDHDTIEHD FE A
IL—IVJRREBINHOTREHESNIEDBDOTY, 7FH 70T IR—-KMIE
START 5% STOP 3B D FtH A, ENTHLRRZETTI 5HEIF 33 B THAL T,
FYTFYDT—T1 77 FBNR M OHI2aVIlBDET, 7HI3A/FDNTY IR >TT
J—FIBET7RLRADMEDHEEN. UTLAEZEDTRLRAICEBRICTI7EALED,

2BHEDEFRL. EETRAEWVWI1EE
TRTRIE 2 BRADKMEXF L. ZDEVHUTLALR-FDRBDINTT,
®6. 4—7 v FOEFOHA L. TETENEET BRE

NAETESEZL T77=LIITTDAT—RRX FhicE>THEEISCL
TRLZREFZ/)yISLEHOHR FW_I2C_NACK_ADDRESS FT—HNA ME1DDHEET
AR (0x0203) nTuiHL

2=y MO T R L 222 ST 7= FW_I2C NACK BYTE kI ZDNA FTELEL.
#%. T—EANA bEEELT (0x0204) EOlFREINTLAEW

EBE5DRAT—RRICH, TEINLNA bDA VTV IREEENEEA. VT LA LKR— R
EE5DEBENESEMITEETTH. RAO—FOLDUBTESEMNITEFEA. EDIVT
VIREEITTES 2 DDOEHREZ 56 BHITHRLE T,
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3.3
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BEHNRVWICEEKTS NAKBHDET, > bO—FIEFHmALELORED/NA FUNEITART
Tyl REONA MMIENAK ZIRLTE =Ty MIEREIZIEH B L SER FT. Chid
TORAR—FTIEFEAELDOEERNTC FD NAK E LTEHENE Y, CNEZETE L THRADEIEER
FY7FrEEREBELTHRELTLES D, =T U T IXFTNERRHICBRAL T,

TFIAFDIVRAR—=MIEENSZHBD. FEFNEVHD

TVRR—bD 2 DOOMENI—T« VT« DREFZROTED. LE5BFRHLHSIFHRTE
Ft Ao

Packet ID BIIZAH T IN—FLLEEA. CORVFTD 425 1T7DF ¥ FF ¥ TlE. 395 DF—4&
TERTH Packet ID 0 Z#F5. 30 D7 RL X NAK THREITHIMEEIF S TVWEEFATLT. FDT
&. PacketID ThS>H o> a>uE I —Ttd 2 LEBRRABEENMREINTLEW HITT7R
LA ERAELDORA Y REZIAFHEHZAE LN LR 1DD 12 N1 FEEAKICRHELEL

Teo A—T1 )T 1 lE. COFHEBICELT I HBRICOANEZEELE T,

FSOHOSavnBERIIEBESEEALSHETIHVENHD Y, START 7H STOP FH 7L/
H. ALT7 RLZAADRELABED 2 DOEZFAIZFEDNTBDIINA FEDF v v T3 TS, £C
TA—Ta4)T4lE. F¥vTFvyONA bEF v v TOFRREZAEL. TOBHTXYID XY,

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
[ oo |[ oe |[ mo |[ e |

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

the cut

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

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

Two phas§§, no STOP: a repeated START

(o]t o) (] (et

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

Measured per capture,
so it follows bus speed.

Two trans&ctions: a STOP between them
=] |
|

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

1.2 N T 3 DORRE. EOETRYID NEHINBAIE,.

R7 COFV¥IFvTAELR 3 DO/ (100 kHz)

FFRDNIE HIE(E =13

1207 T—XAD/NA R 95 us 181 M, BRICED ZZiEHRn
BIT7RLAGEZAELD 2 DD T —X 209~210 JE—Fw R START, NXIFRIFETNT
fi us w3

HBESOT IO IV RO ST IS 11.6 ms STOP

> DR

T7 I EORXEIDIEHRIED 8 FTHKI 760 us 4D, 217HE ITTEHOREIC. LB 5MIICH 14T
DIY—DUZ2Fo>THUBELF T, Rz 3195 287us &b, UE—T v F START DF v v
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BINHO ANGO13 APPLICATION NOTE

TOHTH LA EBIILHESHEVDH. NADDLUELRBEIFTTUE—Tw K START % STOP &
RAEBIIBRDET, --gap-seconds EFES . CObEa—URTFa v I ERLICLEESTTEET,

4 FIE

41 BRI BpiIcA—Tr VT 2RI S

python i2c replay.py selfcheck

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

./build/i2c_replay selfcheck

i2c replay 1.0 self-check: 11/11 OK

HHENERZDIE. Python DTFARRA—bBRREZVRAVDTRATRICTTEZIIVTLAIL—TH
AN—LTVBDICK L. C++ DTF AR R — MMIFDEDEREAN Y FICEETVWELHTY,
565 N—HE2AN—LTWVWET,

4.2 Y TFYZENFETS

TFSAHDI12C T A— 42 EELICRETHROEBEEZEHZRL. 71 FOER%E CSV ICTY
AR—=bLET, 777ILO1TEIZROEED T,

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

BUEIZ TV RR— FTEDNERO T EHAATND 0. 16 EHL. 10 EH. 2 EHOVTID
TORKR—LHERTEET,

3 Logic 2 I3 2 BEDRLS CSV ZESH L. CCTHRZDIEZDSED 12113 TY, PF
SAYFIYU XK=+ (analyzer export) (& 1/N1 RMCDEF 117TC. LRI %EEFEFT, 7—4F
—7ILIHRKR—b (datatable export) (FF27=<BIDT 71 ILT. FliE

name, type,start time,duration,data,read,address,ack T&H0D. 1 ORI TL—LICDEF
117 7RLRIFHETIEHG S IRNILELTRREINE T, 7— 27— Ed1—FT1UT1IZET
. RO THEMENZDTIFARCAFAITHRINICEEST SN, KDODICEDT 7 IILZFESREHNDT
S—XytE—JIRENET,

Logic2 ldT 1+ Y RIBLTHINZRITTEEX T, Preferences TH— b X— a3 B —N%Z—EF
BMZT D L. Saleae BEE® logic2-automation Ny —IJ Ty IFvEETL. ALT 70
IWEeESTHEZFT,
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4.3

BINHO ANGO13 APPLICATION NOTE

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 D\ TODIA—TFT4 VT4 HBHAALTFIAHFITIZAR—FTY, BLA
T2V D export data table I FHS—FHDT77AIZETHLET,

DL T3HICF Yy T F Y EHARET

parse |[SNXICHMNGICrI T I a3 %EBRTLET, Fv 7T F I EECESDORNEZRLT
WBHhZRERT2XTY T TY,

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 0x50 00 DE AD BE EF

0.063084s write 0x50 04 11 22

COHAICIFERELTEIRTAN I DHD FJ, LIYRZRAVRIEFRAIO—ReLTUTLAE
NFEJ, write 0x50 00 DE AD BE EF &L XX 0x00 \ND DE AD BE EF DEFIAATHO. T

JZAR—FTHEBRELETHERA VEZNA MEIRBITNBW S =T VT IdRA > EZNA b
ZRAO—RWICHERFLET. TTT7RLRAGETRAELIF. RAVEZHRETIEZTIAHENAT b+
ZWNETE2HAHLD 2 DD Tz —XL LTRRINEF T, EEFELTERRICESHO>TVWRHT
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Yo ZELT 2D 22D T —ADSBRADT T —XRFFEINTLEDHDLLTIY—IENFE
Yo CMH'33EHDYE—FT Y K START T,

DTLLTD

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

R8. UTLAFTay

F7ay *hER

--pace USB DIRE T LA T2DTIdHL. ¥ TFvyEED LTI
IVEF vy TEFD

--stop-on-nak BUICIEE SN NSO 3T L1 2E%2FEETS

--include-captured- Fr TFVYATITIETINTVWE RS OH IS a VHBRITTS

naks

--gap-factor, --gap- 33HD L ZH UL a VERORYIDUBEZEET

seconds

BERMICIEREZRESES

ERIIERETBMELDHD. TZOLDICIEFERMICETZEECIMNELRHDEFT, 265874 TR
. EC—EBOEL LTEED 7 RL RICNACK #IR§ITSal— bk EEPROM & LTHEREL £
T CHUE 24CxXX DT —R— MIRBHINTWB 7O/ ) wIR—UTDNY RO TAUT
ER

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>

L. COEZAHDRIZHEMS DTV RUDRHD. ZOME—7y MIBEDT RL A%ZIES
LET, TDEH. TZal—bLETNAADNEZTAAZHEET LD HRCETALC) LA
lF. PRLRAT7z—XTHETINTT, BT LIESKREZHEBML T IV, RENIIRNEINBZET
TNAZIZBL. TOBICNAREZERLA O bO—31& Fw_I2C ROLE_CONFLICT THEEINZE
ED
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BINHO ANGO13 APPLICATION NOTE

N: ([l
5 AERR
51 T X MERE
£9. 7 A ER
HH 4[]
avk Binho Pulsar. N\—RDzxz7JEY 3> C. 77—LTx7 440 NXA
a—>
2= Binho Supernova. N\—Roz7JEY3> C. 77—LTx7 450, 0x50 @ I12C 2—4
Wi v kb LTEML. EEPROM £F )L, 256 B, R—T 8B, EFIAAY AU 5ms. EJ—EF
DENEIE NACK
SDK pycosmicsdk . Python 3.12. Ubuntu 26.04
N 100 kHz. ZIL7 w7 2.2 kOhm. 3.3 V. HHERE LIE 3299 mV
7ro Saleae Logic Pro 8. Logic 2 v2.4.46. 6.25 MS/s. F+ %JL 0 h* SCL. F+ %JL 1H' SDA
T
BEW LSRR 0x00 AD 4 /N1 FEZIAH. 0x04 AD 2 /N1 FEZTIAH. 0x00 15D 4 /N1

FDOHTT7RLZEFEFAE L. AHRELEL 0x62 NDEZFIAHA

TDF v TF v ) TLAIZRALCHEETERHRL TVS 7D UTOERIEITRT 2 DOAEDETIT
HNTWVET,

5.2 DF7LAR3F v TFv LIcNA F2ER

Ty IFvId152 bSO F I3y (BERAA 121 FiaH L 31). & 300 UE—F v K START
ICKBRIFINMELTEISINE LTce CNIFERISEHLICBEERERIC—HLET, LT 7
F+SAHT2EBEDREFZITVERN S, --pace ZIEELTIYILAILFLT,

F10. b SoH I3 O, TOF Y TF ) TL 1A DL

i3 TTOF v TFv y7FL+14
write 0x50 00 (U E—7Fw K START TFH) 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 (7 KL X NAK) 30 0

BENRBZDIE. 2 2DOF v ITFv U« Y RFUVOREHELTIEZAL, 2EBBDOY > FUHEAL
ERRTU FLADEERITRE D TY, N1 MIEBRDFEA, COERTICHTEI—T+
UT4BEDLR—MIRDEBED TY,
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BINHO ANGO13 APPLICATION NOTE

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

DFRAHHELIETART, TTDF v TFVICERINIENA FZRLE LT 30 D7 FL X NAK b+
HOLavETIAINETRFyTEN, CHHERLT152 £V LA L7122 DETT,

e ®

5.3 2 DDMRITF ¥ T F v ZF—ICFHEMHAD

Python & C++ O/N—HEFL 425 TOIT I RR— IR LTRITL. TFDHEAE 1178 DHEL
L7 MEIER—D 155 72/ FEAUT—HLTHALEFT, AL 152 b5 >H o3> [
CEZFAA» 121 £FmAHL 31 ORER. BEL 30 DIEFR. VE—FT v K START THRESNEL 31
D7x—R. ELTIRTTRAILRAIO—RTY,

KRN.BLF v TFvE@A DR TURIE L 7GR

iR rSo¥o 3 EEA Bt ] 1B =R BT
> 7 L S b5 2§

i2c_replay.py . 152 121 31 30 31 155

pyCosmicSDK

i2c_replay . CosmicSDK 152 121 31 30 3l 155

C++

NZIZ) FTLA4F 5. C++ hRiE 122 replayed, 0 aborted on a NAK, 0 failed otherwise ¥R
£ L. Python fREE L 122 T L 7o BBITLIZ 152 D5, T4 TRXFwTENS 30 D
FRLZANAK b0 3072 ELSIWEETY,

CHERT-EOEBEMULEDEMKERBF T, 33HDERE2—UXTa v IV —)LORTH—
HIEESTDTHD., TOMIILTZ 2 DOREHDNFL 152 FS oIS a VICBRELZC LIt
CDIL—=ID—FDEEBOAOAHICLIZIEY TR, BREICEEINTVWS I LDIHLTTY,

5.4 DE—7v F START BUTL1#%BEBHD. EDXAITRBZESHEL

Ty IFYy TRBELTRENET T —XIE. STOP TldH< JE—F v R START TUFL1Th
£9, CNETL—IVJ9 2R3 e TERVE vy TEa—URTo v IO SHELEDHDTIX
H<. type FITBHREVZA start 7L —LE stop 7L—LEFOT—ET—TIIIVRR—FH
55AWN-THD T,

R12. T—E2T—TINIIVRKR—bhEHRTL—I2Y

STOP D#D 7T T UE—7v K START O#ED 7 YE—TFTv R START 23T

FrIFr | _x —% ¥y
TDF v/ 121 31 209~210 us
Fv

DZFLAa 45 16 1511~1761 us

TECHSUPPORT@BINHO.IO - REV 1.0 12 / 20



5.5
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DZ7LAIEETLEIRTOFRAE LIS LTYE—TY R START 4R L. K1 VE2EZFIAHL
FAH L ORI STOP IEH D FEATL e BERTERD 27EDIFRLZIVITY, 2 D007 x—X
IEBLZD 2 DORA ARV RTHB7=0H. NRIE1NA FERITIEA < USB OFERRIS ITRES
TN, Fv w13 210 us H5# 1.6 ms (B F T,

X COBUIF vy d - T UTBEOELa—UXTA v IZEMICLES, VIL1D
FYIFvzERRNTIL. 1.6 ms DEESXENT 7 4IL EORYDZBR D7D ENE5DT
I—XIFFRFINTLRWVWEHRESINE T, NAFERBICRFTINTED., 7—27—JILHhiEn%
SEBELTWETH, 7FHIAHFIIRR— MIZZTDERNEENT. BESXKEDLDIEPENETR
LERA. 7L—SVIDEERBEIF. T—FT7—TINEHRATLIEEV, --gap-seconds Z7K
ARDLATUIEIDKREL, b oHF I a VEOBRESKEELDNEWMEIZEIFEZETHIET
TEET,

Binho ¥4 =% FHERTET 3EH

IZal—btLieE—T vy bz, ENHRETEIRTOT7 7 IFIEEBTE}ESE. BESRLIC
KRICEH RN D 2R L E LT

+£13. T3alL— kL7 Binho12C Z—4'y bh 5IEEZF|ISHT

=T BR
AHEBLTLWEWT RLZADETIAH FW_I2C NACK ADDRESS
EEPROM EFILDEEZRAAHT A VLT 14 > RUFDEFIAHL FW_I2C NACK_ADDRESS
ETAAT A UIIZBEEROBEILESIAA F%Th
EEPROM E7ILDE T IAAHREHFENDEZTIAH 53%)]
SABDERAY LTEE L/ REGISTER MAP fBIHADEFAH FXTh
FAHE SRR AN EABREDER £/<CETAH [72%)

FW I2C NACK BYTE (FO> bO—FDNRICEEL. BIEITNXRESINEFITH. 55D Binho
R—=Ty FETFILTOHENZTERT ZBERIZEDOND FHAT L. 772 XHIEIIBEDS B5I0E
BENEd, =Ty bMITRTONA 2T/ )y L. BLABWNL FZHRELET,

0x40 DFAHE I HEEEIR L FiAMD ERBEIRDIERZ X7V T 4 N1 b ZE T AL EHIIHR

D, ALEEZZART L 00 01 00 00 NESNK LT, FAIINI 2 /N1 MIEMSH. SRS
NE2 N MEEEINTEST. EERLEICIEZD 2 D0F D =X TH2HDMMAHHD £
o BYDT—RTT—XNAK Z5|THTICIF. TNEHTEZ—4 v FHRETT,

CORERIE. VTL A DFHBAENENICIECERZBLE T, BREY—7 v bE. N1 ~2EST
B38—7y b TREBHD FHA. EEIFRETNZIDSTY, BREBDIF. ETRAAZTI/)vDL
TeORATHWET SR —T Y hTY, UTLAIEREBHNZREL. 2—7 v bMIEAHEDLO>TLA
WHSTY, EFRAHDUTLAIZ. EEAHDPRMINI-CEDFEUCIBZED FHA, RARLT
<fEBLW,
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5.6

5.7

6.1

BINHO ANGO13 APPLICATION NOTE

BEESNTENT PO TV I RZERTEZIGPR

CELDEERAT—RAIZONT MDA VT I RIFEENFEAD. FD 2 DOERRAEISEFNE
BoTWET,

R—=y FEBDONZAARY O ENZIFoTULWET, I2cTargetBusEvent (F. #—4w F/\—R
DT T DEHEANT Y EH 5157 payload length Z3F->THED. CNFEX—4F v b TF—2T T —
X TCRBICEELTENA T, VL ADBZ—y e LTEMELLIETH 72 %258 515
B COATVRDAI TV IRIZEDET,

THFIAHFHENZFH O TVWET, TIRR—MIRENA CTEDTI/ Uy DHRH B0, IBE
SNINA IV TLADF v TF v TEEERTETE T,

FYTFvEDESCVTLATHLERDEDS

--pace |FR-BHOEOHDOHDTIEHD FEFA, TIal— kL7 EEPROM X—4'w bZBHMICL
TAREET. 05 MRRD 1 /N1 FEZIIAAH AW SHRZF VY TFvE. COTSTREITEEZT2[E
DL LZFELT

R BLFvYTFvEZ USBOEREEF v TFvDREET) FLA LIHER

=17 S LAR—Fk
F7 )L k. USB HEF IR D &k 0.743 s 3 replayed, 2 aborted on a NAK
- -pace 1.728 s 3 replayed, 0 aborted

2 BlolfiE. BIDEZIAAICES 5ms DEFIAAT A VIERT T3 2—7 v FHBEEDT
RLZREIEELEDHDTHD. 458D T7I /)y OR—=UVTDNY R A VD FEHETHEN
HDTY, FYTFVvBEEDEA LRIV TTIEENSDEZTAHDRIC 05 WHZHD. v I F
vYDORETIEIRTOYAVINDRET L. AdbIEEIhFEA. ERREOZE 0.985s 1d. 2 DD 0.5
Mox vy IHNFENDTT,

COHINFZDR—T Y MRS T—RIETETET. FYTFVYDEMIVTRBEHTRE<SAHBT
Yo ETP—HIR. REY I WBICHEIDD B AR Y RZ2FDIX—7 v bTHHUE. TDR
—ATRY—T Y REZRIIMTF. ALY =T X2 NIRET) TLATBLEEITZCHHOE
F9. Fv 7F v TRAMLEGD S7cDIZ) TLAD R LIIZEIE. N1 FZEESHIIC --pace
2R LTLIES L,

D7LATBHRTEEVHD

DFLADIVTLALICHTFTEIIL—Z0T

TTDF v TFvIlHB)E—T v R START (. 5.4 BiCHESRLCSEOBIRINET, B5HLD
. UL A DX v ITF vy TENERRTETEZIULTI, 2207 —XIF2 DDARARIAYVRT
H37H. FEFEXBOF v v 7155 210 us 157 1.6 ms ICHRY, BESKMBIEDHIEFPTIL—I
JHERLERA. DED. UTLAIXESHELTIERERTTN., ZNEEBADASTE LTILBEHREZL
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6.2

6.3

6.4

6.5

6.6

BINHO ANGO13 APPLICATION NOTE

WET, UTILADITLA%EEIHED . --gap-seconds Z@YJICF|EF EIFEH. T—XT—
TNEFE>TIL—I VI EBERELABRWVED, NAZEIZTL—IVIhEbLFET,

NADBAZT

--pace FF ¥ TFVYEBEDORZALARY TS NI oH oo a EOxvyy 7Z2BIRLEY, 5.7
EHTlE. TNV TLADOREZRT 37 —R%ZRLE LTz b IO aVARBBORAIVY.
0y 7MLy F. w7 Oy 7 EARBRISBRLEzEA. 7OV I7AERKIEF v TF vy ODRAETIE
BENZADEKRETT,

AL
BTEITHRWE L o UTLALIcTRAHLIZ. REDE—7 v bADHFICBBVWEDHETT,

TFSAYDBTFIA—-FLAEDoTHD

LEWVMENMET TS, O FILL—bHMET TS, $H2LE SCL & SDA DE|D HTHANE LT
RETERELIEFy 7Fvid. o8BS L RATHE LI IRAR—bZzERLET, 70/
wOFHY Missing ACK/NAK YR > TWB IV RAR—ME 7FHIZA PN 9OFBBDE Y M =HERTE
B2 leEZRLTVWEY, =T UTqIEZENSDITICTSIEILTETH. Fv TFvmE
DOEETHDHIEBT L LTFRWLWEE Ao

MVEYFRZRLYS VY

TFSATFDIIVIR—=FIIE10EY FTRLRADBRZDHD FHA IRTOTRLRITIZ7 E
wMBELT 74— hETN37H. 0 EY bD RSB IS 3 VIEFHER 0x78 ~ 0x7B D
TRLRELTEHEN. PTRLADEDIIRTIOT—2NA e LTENEY, ENH5DiT2) LA
TBRLREILNA FHESBELICEDZDTEETIEHD X TH. LAR—FMIIFFHEOREZDHRWVWT R
LADRENE T, CHIFAETIIBRLS TFHFSIAHFDY —IDSHANR2HDTY, RNFITIE 10
Ev b=y bhdHDEFHFATLT

AETHELTVLWEVLIL

o EEDIT7—LITTHEDT—2TT—XNAK, FW I2C NACK BYTE [FF|BTNIFIRE I
F9HN Binho DEX—4w MIENBENEBIBRWH. TORENIDTNA RIZE>TE
BRICBHELTcC CldH D FHA. TNEFITHTICIE. T—2NA bEETITZH—RN—FT+
DA—=7y NHRETY,

o UFLAaYrA—5LLT® Supernova, C_CTU LA EZERHLI-DIE. MADIRED
Pulsar DA T9o A—RNXISHEETITH. HBETHZCIFAEEFATHD e xEKRLEE
Ao

e Linux A4 T®D C++ kR, Ubuntu 26.04 £T GCC I2& D CosmicSDK 1.5.0 ICx L CTEIL R
L. ZCTRYFETEIFLEL. TD CMake [ZR—FTILICHED LD ICEHNTVET
M. Windows % macOS TIZIENEREEEL TL\FH Ao

e TOARYVFTD i2cDeinit, ZZTEAL7 - Pulsarid77—LoxT7 440 THH, THIV
VREDHIOHDTHBH. C++ HSBBNIAZEIES BT idH D £t A
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BINHO ANGO13 APPLICATION NOTE

e MEYRTZRLYIVY, 65HEZBRB, RYFIZCI0EY FDR—4y AR VIRET T+
AHDY =D S5HANST=HD T,

e 100kHz ZBRZEE. FLRINZXED28B02—5v b, 5HIDIRTOREIE. 100 kHz
DINZAED 0x50 ICHD1EDX—45 Y MM TEZHDTI,

7 A-=T71V7«

RLCY—IL%Z SDK TZIC129 D 2@BORELTVET, N=HUTLIDEI> T IR 1
THRATHBETHO. 5.3 HNENZERTRETT,

R15. 1—F4UF4DATUR

. e Python. C++,

St pyCosmicSDK CosmicSDK H#Y

selfcheck »Ho Ho FEATRHNZABBLTN—H%ZFTT754
> THERT S

parse »Hb Ho FvIFYDS I IOH I3 EETL
TRRTD

replay HO HH FYIFYENRIIRL. BT 0H 0>
IVOEREZHRET S

scan Ho Hb NRLETIEET 27 RLAE—BRTRT 3

arm-target »Hh L TRTR%E, ES—RICEEDT KL XRIC
NACK ZiR9gIT=Zal— bk EEPROM & LT
Btk s 3

release- »HO L 2=y b DRET TN RITRAT B

target

55% --serial T7H TAZIBETE. CNUI2BDT7HTEIRH BNV FTIFEETY, £
550 SDK D@EEDEHRLERZITHT. RYNCHEIN-T7RX 2RI bO—5THBEEEE
=7y fTHBHRENIIERELZN ST,

BHAT2MENDHZDIEN—HFTI, TIAR—rDLATT ZH>TULWIH—DERRTHD.
33HD 2 DDIL—Ib. %405 Packet ID IFENHENT ZHEICOABEET B . £LTERR
BF v 7FVvBEEONA FL—MIHLTAELAEESKBETHZ L ZmATVET, TN
IETART SDK D LDEWVWETT,
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cSONoa—-T12U
®16. FSTLa—Fr Y
RER

AF¥ v T
FW I2C BUS WITH NO TARGETS CONNECTED $%i&3

IRTO LS oH IS 3N T KL X NAK THETS
2

2=y b EBEWETBIEEIC
FW_I2C ROLE CONFLICT HYiR3

FW INTERFACE ALREADY INITIALIZED »Yi&RbD. 7
Ty THED S

A—Fa4 VT4 F vy TF v LB THERT3

3DEBELTVWEIAD 12N D1 RS UH D
avilad

IRTONA bHRENZNRID RSO3 L
TSN
BITT7RLAGEZRAHHELD 1 DOEZFIAHE LTHE
thahs

v TF Y TIEHRBLAED 2 T2DIC) L1 D HETd
=)

7L A EReBmlthzRET 2D 24—7 v b
fELTUL2L

SRATLDMEL T EDIBWVWT RL AN LAR— IR
n3

B Li=2—4 v bHt udev DEBRICIGE LAL
AN

—ELEMELTLARWVW/NZT, C++ frH
FW_I2C_ROLE_CONFLICT %&Y

i2cDeinit $»' FW_UNSUPPORTED COMMAND %3Rg

REV 1.0

HESRER

TIWT v THRIE S, 2.3 DT 2SR

=4y RHBDNRICH D FIETILT v
7hH 330 Ohm UF

EDTNAZROVWFNAD/NRTI2C a2 +O
—ISHEBLTVS, LICHERTS

TTICEBILTWS T >4 7 T —RIFLETDE
ExRET D, I—FToUT1IETDI=HICIL
B EIFEOEUHLZFE->TWS

TFSAHDERTIIHRLT—ET—TILET
JAR—bLTzo 4.2 iDEEEEB

COF v ITFVICH L THEROXYDAETE
%, --gap-factor #TFIF3H --gap-
seconds ZERET S

XD MNNZD 1 /81 REERE%E TEI>TW,
5|ELIFB

Packet ID IC& BT IIL—FLHARELH. T
— T )T EFENETDLREV, Z7AIDT
FTSAFIUVRR—ETHZCZHRT D

--pace #FJ, S5.7HDELSIC. F—4F v b
M ORBEEHNREE LTLWSRIEEED H S

2=y bHEETAHZREDSBICKELT
W3, stHRL. 5.5 fizER

FYvITFVYDT—T4 77U MHERICUTL
1IN=HOD

BABICE>TT7RTADT 7— LT T 7IREE
Uty bIh. 2—4 v FOREIDKDHN
%, BEBMLT S

BoT7ATAEENTWS, BEDESISE
MINBEIN=TRTREFES 2D, --
serial ZiEET 3

COOAXRYRIFT7—LD 7 450 LETY

R—brENnd, dVWT7—LTTT7TIE 74X
TRV y b LTREIZHERT 2
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fER FEREIR

CMake ' hidapi.h ZRDIF5h7L CosmicSDK.hpp H'ENZ-A>Z)L—RLTWL
%o, COSMICSDK ROOT %. include/ &
lib/ OEAZELTA LI MIICKRETS

9 B&EE
& 17. B&3E
B =k
ACK 72/ ')wv (Acknowledge)
Ccsv HUTXYID{E (Comma-separated values)
NAK, NACK Jw k7271w (Not acknowledge)
SCL YT BaY IS4 (Serial clock line)
SDA S UTIT—8Z4 > (Serial data line)
SDK VI Uz T7HEEYX Y M (Software development kit)
START 12C S UH O 3 v ERIRY &M
STOP 12C ESoH U2 a>ERTTBH%EMH
VTARG TETansEETnNe -7y hERL—IL
WP ETAHRE (Write protect)
10 FEHPDY—XJ—FIZDWVT

AEZEICRL. HBOTV—AATTRMIT BT TFILI— R FHES SUSZERE LTREEINE
To CNBIEMITSAIEYZADTTREATNTED, SAEYIAAXRBT—AATICEENTUVE
ED
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K18. 7ty hT—HATOARAE

Z71I B

AN0O13.md AZ D Markdown ¥V —2X

assets/i2c_replay.py DZ77L>XRA—7« "7+, pyCosmicSDK L®
Python kR

assets/i2c replay.cpp D77L>R3—F7«4YF7+«. CosmicSDK ED
C++ kR

assets/CMakeLists.txt C++ =T« VT4 DEIRT7AIL

assets/captures/original-analyzer- 52817 FZAHITUVORR—F (F¥vFFv LI

export.csv FFEOHD)

assets/captures/replay-analyzer- FDIT7ANZ ) FLALIEEEDTFSAHFITY

export.csv ZAR—k

assets/LICENSE HOZIINI—-FISERATINE MIT 1LV

2DDF v IFvERMHELTVBDIF. RUFHRLT parse KT Z2E>T 5.2 HIOLLEZBETT

FBLOICTBREDTY,
" ETIERE
+19. HETfEE
gD a3y afd SiteA
0.1 10 September 2026 TR R =7 ko
1.0 6 November 2026 N:B
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ERIIEHR (35R)

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 & & U Logic Pro (& Saleae, Inc.
DOFEIZEE T2 IFBERIGIZTY, Acute 5 KU TravelBus |F
Acute Technology Inc. DEIR X /- IFEREIZT Y. Qwiic
I& SparkFun Electronics, Inc. D2 T,
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