BINHO ANGOO7 APPLICATION NOTE
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BINHO ANGOO7 APPLICATION NOTE

)1

ams OSRAM TMF8829 B—EZR{THFEAIEERAIZS » bR 12C 0 SPI MERM MIPI I1I3C ME > =
EHAARNMEER - ©EBSARENFEHN S5 ESIMENRRRERER » 2RTEE95
LA EE Y F T —iRREfES| F#E1T 0 T ASERESRIREHRER » MARAEEIRFCHR—E
EBREE - RABIREREER 1536 E&EIY » BB &R % A U CERILE AR R EERAYEIK

I3C RETERECE » WAEH EIEMNT KEINHE -

wmAaEREr (IBI)

| 1. 13C AEEREUAIRNEERIITIEE
Thig FERETHIRAIT R
(kD PERISSTE TR D ECAAL - R ERABRERIRRTHIRE] > HETHR
(DAA) MR —RERF
EIREE T SEBRKENGRIR—E 48 TR - KB RHEERBEED - EILtEEH
2RI LATIER A IE A Hse 5t BOBE Bk
bl gt —EREanTE (ERNER) - BRI - 35 - RE - PENEHNER » TR

BRENEREE LEER

RURISSEBERHR A TS Hohl > W —EERRRERGITE » Rt REEMmRN
D EChErER

BERERERER SEERRXERTEESHFIRES LEHEMENTT ° EESRIRIBRMIE R FESRER
NG

EaRUsREE HEHRBEAR - EERERERER THS 12.5 MHz » T 12C ZERIGIRS!

BRINFE W SEE S T 12C B HFERERAS LRSS - SEEIRAR BRI HI 2SS A B AL E TR HE
RIBETRHHEE » FEENEREMEE

HANA (Hot- EETHHEFR A L ENBEEE T LEERSE

Join)

IEEERBER T ENEIZRES:SR » UWKBREENERENEER » MIFSHEEENF

12C AN &4 12C E£E U REREE

BEEEEFNERASEMENFE > MARTHNTES TR - 225 #H Binho Supernova
USB 4833 RIE—5 TMF8829 | FIR T  BBERHET « EAERKEATELR « TEHILRK
BELAIEERNAS « EEEIERTE - UZTHRHNSEMRT EEIL RIS RE « BEER U
HDR-DDR {S#—{E:AE > MMEEEZEBEREE T LamLEInsE o

LETTHR =B MERTE T MR RINIER » e =RE R T FRHRERCAIZR AR
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R 2. EEFRERARRAIZENAE ZE
27K HIgE
AEBRIBE AL IFEEE o EBREARKBEAZNE ROM AR » MEBMTIERE - BARXESRX
LEEPEBERSFTHEI RAM > FILEBRERER T B E MR Ea—
E=ibs)

MERIEBFIFO EO  RABRETFES o —REAMU—NEESERNANER 0 HREBMMERS T > 38
R B GERIERED BIE FIFO FRITERIE T —(EUE

—REUZTATAH — 48x32 REAR/IVERBA TERERED 4674 (iytil - 5 7.3 BilEE T HILLAE
AR R AITTAEAR REVBEHRS - 55 1 8§70 T BERENAR/N

ERENTARBEHAREZMIEHIES « BRCRESENBE - B—PEEN M PC BHN—(FaH< o

From power-on to measurement data, and which register carries each step

1. ENUMERATE 2. BOOTMONITOR 3. DOWNLOAD 4. MEASURE
RSTDAA, ENTDAA ENABLE 0xF8 CMD_STAT 0x08 CMD_STAT 0x08
address assigned —> RESET OxF7 —> FIFO OxFF —> load page, write
BCR, DCR, PID read then enumerate again 14 kB, ~0.7 s page and measure

APP_ID (REGISTER 0x00) THROUGHOUT

0x02 ROM app 0x80 bootmonitor 0x80 bootmonitor 0x01 RAM app
rejects measurement accepts download streaming to FIFO ranging

5. THE FRAME LOOP, ONCE PER MEASUREMENT PERIOD

INT_STATUS OxE1 read from OxFA continue from OxFF decode
poll bit 0, clear before read 5 pre-header bytes, then frame above 1024 bytes per transfer layout byte

32x32 and 48x32 repeat this twice per image, one frame of even rows and one of odd

1. Rt EBRERER » URAHSESRNEFS o

sE

SR 0 FIEBAFREANEE R BN TMF8829 FIISRE 13C EHEL  saflHE A RS AR
I~ TEHIRENEAEYE « KREAS—EREANE « BRI REEAHIE (BEUREFRERLE
EHMERE) © FRER « L HDR-DDR ##—EUEL HIRE —MERN BB FHERERE TS
TR BRI REE B REEEF 7 (HE -

A ERIEMTTHE LIGHTRANGER 14 Click £ TMF8829 o B {xife T TEE » AXHHE—
THE AR 2 B IR AVAE R o

KFBLR RICERE « HHHBRRIBOREME  ESBHHER » UK EIREREIRAH R
FERRHIREERIE o BEBUANRTERAISBAIARENNSZERE - MRS R A -
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12 BRARKE

#5IFEMA LIGHTRANGER 14 Click £#J TMF8829  BEFHHE(E S ERERIER 13C BIREE ; M
HAER - REMAEEMPSIERI TMF882x F1 TMF88xx £#5 » EFfHAAXFRMI T T

T
13 MR
£+ 3. MHEIM
X tHEE
TMF8829 &l Ff ams OSRAM > DS001140 v2-00 > 2025-Nov-12 ; 5 10.2 #i5| FBHIERZ
hRZA B9 T EE A
TMF8829 Host Driver ams OSRAM ; E& 7 BRI F MR ERBIHAERSE
Communication
TMF8829 Python EBEh72 https://github.com/ams-0SRAM/tmf8829 driver python > MIT %
= # ; RAM FERRR IR GIE R BB E ZRIZRR
MIPI I3C Specification MIPI Alliance
Binho Supernova X4 https://support.binho.io
2 FhR s BHEREE
21 fEpe

® 4. FiERE
HE
Binho Supernova USB 142523
LIGHTRANGER 14 Click » S{Efth#&# TMF8829 HIE AR

USB-C 443
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s
& 5. FANAR
Hik 2}
SCL I3C Bl > SRR BREE
SDA I3C Bl » €@
33V BiREEER
GND o2&

MRARA —EREIR o AXPHERIABEAEZIZPEIZR - ERBURTEEM -

AR L AXHERSRER B LRI ERIERR o 13C BRI S NENE 0 mES it S
BBy < HEFA TR BIRIRAG S R (R E % 2R RRE) - 5115R - RIS THLURE 1 BiPBIBRANERE > #2
£ SCL # SDA _LRfEzasM B IREEINIAEAEMTAHRIE RS LRS-

EEiHER R
* 6. FANERHRTE
BE &
HEipERE 5MHz > 50% T{FiBHA
EPSEETEES 1 MHz
BEAE RIS
ERHFEE 3.3V
i

pip install binhosupernova

ME—pYHEKIEE Z Python 312 # binhosupernova Eff o

JAIEEENRELL assets/firmware/tmf8829 application.hex M B ST ERBLERET o ©EMRECHES
RES o ik MIT ISRE(EEhEE 7 » SISREEERLL assets/firmware/LICENSES-MIT.TXT HOFZRBEMT o &
HMERIERERF AT https://github.com/ams-0SRAM/tmf8829 driver python EYfE o

HESTEAERTIN 24 (IteFETEN - AEZETEEATHNEIRE L » EEB3REE > Bt
—REZEEGELEBMEENTEERMARRE o AXFHSERLTIREBEMERER > F% PDF £
EETREE o

EAREREARERERY G THESDIRIR :
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python i3c_ tof.py demo --mode 16x16 --style mono

3 HRIEHE © 5IRETHE

python i3c _mems.py scan

1 target(s) on the bus at 3300 mV, PUSH PULL 5 MHZ 50 DC, OPEN DRAIN 1 MHZ

dynamic address 0x08
PID 02 10 53 CD 47 22 device id 0x53CD
BCR 0x23 DCR 0x00
HDR claimed IBI capable
profile none in this tool

EEHAMEERR LT - RSTDAA BIFMEME DECHIENAR (4L - EERPHEERIRERLA
ENTDAA #EHNTERE(A DA | EHIRFHER - SEERKECRH 48 (o ER I E T
#; o WRFES—ENDL - SE—ETHR > 3% oxes o

RBEERAMAREML » STTHRFFRRAWEERBHER » U AFEE -
BRI EEasESFMREE > NATE—HES » AECCHEGREI DS HEEITERE o
% 7. BCR 0x23 » ZE{UcfE:E

fiiyc B ==

0 1 EABRHRERS | BIEEEFEZRE - EEfISTRSR IR AiELEH
1 1 %1% 1Bl : BB TR R RER

2 0 IBI Fsaafl &R Tl

5 1 HERERES > TEIbTTi L35 HDR

%10 BIRHREATARBENRES °

4 FERREIUKEREAREEAR

Hzes oxeo MRt =EEARXPETRITHEH—E - EHEEERBEIRMNTH LEBEAET =E
HFds

target at 0x08, APP_ID 0x80 v33.0
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* 8. FEMTRZUHRINE

/=1 IEEHITRIEER EEMHRHE

0x80 Bootmonitor ERFMHARRG< | 585 RAM ~ B A FIFO ~ BIBIEARER
0x02 ROM FEREER ElRERA > EEERAIGS

0x01 RAM FERTE EITRIEE

Tt EEREAM—EREBAEE > FiTE2 ENABLE BY powerup select MRAIRIFHTERE 1&
51 SEEANTH LERBEA bootmonitor » IEI%EE%*;E?&)\&TH&Z!X 33.0 » FALLTEERERR L
BRETERARHN ROM FEARN » FREINE—EREMERESF T -

EBEA ox02 MTHEEHITTIEMNTE ; EERS oxso FITHRIREE o BHA oxol MTH
EEFITE—R TSR TEHMNEEE » ERHEERELNY > Rt TENTBREERRTE -

FEZ RER > MERBRENILEEFARBEARRSSE - EERTEAERXNTHEERSEHNEZE
ZTE 0 ERAPITIRENG AT ERERNIEER - EANREEEMNTEEEFSS » BmETH
ITHEE » ELEEERBERBEN © powerup_select =—{EMAITTHL » B 1 A ESIEA
bootmonitor :

PON =1<<2 # keep the part powered while it reboots
FORCE_BOOTMON =1 << 4 # powerup select = 1: ignore the fuses
SOFT_RESET =1<<6

device.write(ENABLE, [PON | FORCE BOOTMON]) # OxF8
device.write(RESET, [SOFT RESET]) # OxF7

Table: ENABLE %5 4-5 fiIjG > powerup select

=1 L

0 TER ; HEMEERITIRER

1 SEEA bootmonitor > RBgIA#: » EREEMHT
2 BEERKREE RAM EEMHITHTERNANS

E*"ﬁﬁﬁffﬁﬁﬁmﬁﬁmtﬁ%& » R RSB EEMIREA SEEF - ARREXNEBEHTHER
1REAL ORGSR

an application is running; forcing the bootmonitor
bootloader at 0x08

ERESEANRERBRNE - BEFZEBREENERS LI ERFRSE - REMENMFIERR °
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T RAM FEBTE

#EELL Intel HEX BRI TR - HAT— L EEBITHEETINRSH > BRTHEUVERER
BRI NET » MAREETNUTECEEE—RERSS -

BEENEIRLCA—EEA FIFO i9ES » Zao<ESEENMEMI 32 ixFESEMRE » A
BETREA FIFO 7288 :

params = list(address.to bytes(4, "little")) + list((len(block) // 4).to bytes(2,
"little"))

device.command(BL W FIFO BOTH, params) # 0x45 to CMD_STAT
device.write(FIFO, block) # OXFF

AR RERFESEMURT » BRERGAREMEIFEER - FeBRFHEEERM -

TEHEIREERESE

LEHIESRE W _FIFO BOTH (0x45) > MAE W _FIFO (0x44) o MEMERERIITAERS AZIHEHE
RIS o IbTHFAEMERIESS » MEMEEMGE > MERREA—ERESNGS » ERERIIN
EMIREE A EERAEER o

fEF W FIFO M THEIEETH c SEER ERESHIESS o START RAM APP #iEZIN[CIFE 0K o FA
%

START RAM APP -> OK; ENABLE 0x14 cpu_ ready=False
regs0-3 FF 21 00 00

7783 ox00 3EZA OxFF > ENABLE B cpu ready fRIFAK - 55— CPU BE T » EE8EE
B8 > T EH o TEAREARETEETMIRMEIRME - /A w_FIFo BoTH MHERFS :

START RAM APP -> OK; ENABLE 0x94 cpu_ready=True
regs0-3 01 02 C8 00

EENEEARIERERZ MM 0 MARTEIRN - RAM ABRTERREREIF/URE » it
BREPTBZEAREANTH > HEZE CPU hREZAMIREGHE » EH LETH w FIF0 THEith
BEIERERNE o e IR BIRBIRBAVE — TS RAENES o

BEMRGER T L EL B R EN R MV R AI & 53 B2K o ADDR_RAM  ( 0x43 ) ZREBEVIELR » R_RAM
(0x40 ) WZISRELUTH > RMEE THESEES A © ENABLE [B1#R pon 1 cpu_ready > AJ
NenEEREHEERREREHRTEU ; ESMEER FEF3 ox00 #EE oxFF o

AR NEARERBERNG IR » BEF—RFE o (MD_STAT E<HITHIRERENZEZ
YRS > FTRERBOIRZAREN - RILERRANZ SFATEE S ¢ Z5MNIETE > MAREERE
& :
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while time.monotonic() < deadline:
status = self.read u8(CMD STAT)
if status is not None and status != code:

return status

YNREAZBEREE STAT 0K ° AR AR E MR S E G RIZNE » MES —TEEIZAIFLTTA
e LAIEEERF

python i3c tof.py bringup --firmware firmware/tmf8829 application.hex

target at 0x08, APP_ID 0x80 v33.0
downloading 14,444 bytes in 1 segment(s)
14,444 bytes in 0.64 s (22.0 kB/s)

RAM application v2.200 running

8x8 configured, result format 0x01

measuring

frames report layout 0x01l: 1 peak(s) per zone

frame 2 8x8 62/64 zones (97%) near 128 mm median 452 mm far 5462 mm O multi-
object 20 C

the part is measuring; run 'live' to watch it

REI+DZ M TEHAOTTHE - SIRERBER< 256 (It » RAMERESS - E—BREEER
EERBEEE > AtEREMERIETANERRERBN—ED -

REBEREASEMREEREE - FHRERG LBR - WAEWMIISRA SERIHEEFES ; BHaE
— P EEBRENEMELE oxFF > HIEKE LiFHTR2ER > BEAFZER—[ESE -

6 EIFR A RE) SR

RUAIB A B RREERETE —ERARENEE » RILEERITERFT—Fe< > MAR—RYFEH
BAK > ZOTREEHAZIEEFS 0x22 RUL  ZEREZAIUBRSHEFEMESERHIASR
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R 9. BIFMEE

L WY Bl SREAMIES
8x8 0x40 64 1
8x8 RIERE 0x41 64 1
8x8 EiEE 0x42 64 1
16x16 0x43 256 1
32x32 0x45 1024 2
48x32 0x47 1536 2

RE—RILIEAED - 5 7.4 BHEFIFRE ©
EMEEEEFRERETERNTHREE :

CFG_PERIOD MS
CFG_RESULT FORMAT

0x22 # ul6, measurement period
Ox2A # what each zone contains

CFG_RESULT FORMAT R EHERFENI—E - ©ESEE LR IME B 12 LU M5 LE35E 15
fii » W BESEREFZESE .

| 10. EREI > FITHEE

fiyT 1 FSH

0-2 SERFOHENVERE > 1E 4 B8 3 iyt > HANSRARER 5 (ITAl
3 A B RARRE BEBR +2 (I

4 BEEERHAE +2 {i7ThE

5 BERE BB +2 {i7t4l

—(EEEREERAENRE > —(EEISA 3Tl : 1 * (3 +0) + 0 + 0 o M{ABEERAIPERE
(IFE2A 24 AITTAH : 4 * (3 +2) +2 + 2 o 1F 48x32 48R L » EMEBERER 4674 (\TARE
36,930 iz BHZER] » AR E—IBIEEREK » MARBEARLE ©

ROEETLEBERE—(Fin< » MENMINBEEMPIARSERNRE :

status = device.command(CMD WRITE PAGE AND MEASURE) # 0x14
# STAT_ACCEPTED (0x01), not STAT_OK (0x00)

BEEAME 2 RIEIFR STAT ACCEPTED EHFHEHIT ° BEIE(ELE o tbot ERNEMFRA < EREIR
STAT 0K ° HELEEE sTAT ok HIRERXIBEEEERITHEAERAAKREK
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7 sEE—1ETE

71 HER R FIFO
REEEEETFES o —RERISTRBERE INT STATUS ( 0xEl) BYEE O it » MEAENE FIFO HizE
Hﬂ °

SEEVE A FIFO BEYA o B4E FIFO dRAEET 7788 oxFA FBHYS > RAEESISES EE)EY » mru(E
systick 23} oxFA B} oxFF BY FIFO BERlEFEESZ M  ERAEMTAEETIEZFIZIE » R
BRIVEN—E9 » EMRRIEREE— A EZERENREA :

OxFB SYSTICK 0
OxFC SYSTICK 1
OXFD SYSTICK 2
OxFE SYSTICK 3
OxFF FIFO — the frame itself, and it does not auto-increment past here

five bytes that precede every frame

OXFA FIFOSTATUS —
|
| and belong to none of them
|

INT_STATUS 7% 1788 > [BTEBEGIE ZAIM AR Z BBk - RUAISSZ BMAITH | 2 BBFRAIEE
G EREA—EENEEREFIZRERIER o

7.2 RREEC & (TR E SE @I K
—{EFUER+7 (I TTAARVIRER « REISAA R AEE M+ — IR RS B AB AL
& N. SIERREE

[ 2 1B A

0 id BT 0x1 FRnAERME ; EHTEAETEER

1 layout #RHEEL CFG_RESULT _FORMAT #8[E] > B1ESH 6 fIchl EFsHEEZ
2-3 payload ZRUIZ BEASHNERE

4-7 fNumber EERERSE

8-10 temperature BERE > A5

n bdv PREFR AR ER

12-15 refPos NEBEIENE

layout TTAEAZARFTHERS @ RAREZ BHNSEMTETREEN - —ERNNTRETE 3 2 24 I
TOAEZ M EEBRI P IEENE AR ; eEELE—BEMEEUSEEHEZRNHEF -

REEHTEINRE » ERMEBENANEIENGE !
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size = PRE_HEADER + 4 + payload # the payload field counts everything after
itself

RERERNELFEA N EFUERRAEETIEER - E—HEMRESEEFETIIRE - WEF—K
B > KRB ANREL A ZRAISEEERANRRE °
BEAEMEME > S—EHEELHRVERMARRE :

BB 2 — AR B o SR ULTHARIER 0.25 mm BRITE - MR E(FAEEN > 2.7 m /Y
TR ERRE 11 m BE > MAEREERLAEMRIHER o

BEEIEIEIILL - SESRRBAIITENS 0 TR R EEEIARAE - Rt AT HEEET
ME ARG . BRI ENIRF EFRR

®12. SUEREE

7% i

0-3 t0Integration

4-7 tlIntegration

8 frameStatus > 55 0 TR ERTA K

9 reserved ’ %8 0 {USTRERTIERDRRAE
10-1 eof > #1847 OXEOF7

frameStatus M eof EMEFIRE > MBAEFIRENZNERIRA o SUELLRIRECHREFFUERE FIFO
STEEUH ©  frameStatus FRPARUAIZSSDAZESRRVERFIA -

— (B UERTREAH —R 58
—1& 32x32 FHEZ 1569 it - B—RWIEIE » FEHMERE -

error: short frame read: 0 of 1569 bytes

T ERBETRTREEY > MEZERVEN » SUEMRBERUAIZEM FIFO 1 - HEMREET S > FJLUE
FEHREBSR

largest successful read: 1024 bytes
request 1024 -> 1024 bytes ok
request 1025 -> 0 bytes SHORT

EEFABRIHEBEREM TSRS - FRILHREthEH2s - BZ0ETER > MARBRRKREHLAEER
FER - BREEBFEENAINES —EHT » FEHZCREEAANZAIERFEN

TECHSUPPORT@BINHO.IO - REV 1.2 12 / 25



74

BINHO ANGOO7 APPLICATION NOTE

GETMRL -> 01 FF maximum read length 511 bytes
GETMWL -> FF FF maximum write length 65535 bytes

BREEEES 511 (ythl » BIUARRHEHIT | H—ETE 16x16 sMEETT 801 I TAHRVEEN AT AR
Thil bl - EILEME#F EBEAR A ENKE - ESNRERMGTERAITHRE » BiRSEMR
HA REEAR—REHOEE > M FTEDHRERHANERREME A SHEER

Ft > HBiEeEERRGIRTIEXLED REE » M FIFO fHSmMARIAE o F—REBUEZAI—IXKE oxFA
Fth ; ZBHSIGENEN oxFr I > ZEEFHRATEBERE Rt REBRC E@ER—EE
mAZER/MELE

register = FIFOSTATUS if taken == 0 else FIFO
chunk = self.read(register, min(MAX READ, size - taken))

16x16 WU LN EEERESEIE LEEEEIERM o

MERAKBARIUZIESEIE

—R 32x32 5 48x32 EAIMNEM BB —EIEFEASNE - FILRAIREREEA/ T > LE
FREECE I TTAERYSE 6 (ITTiRsC 2 —F o

WA FBEERNLFEHNTHFE - B—ERERSBES - B _EFERFTFHT -

frame with subframe flag @ -> 1image rows 0, 2, 4, 6, ...
frame with subframe flag 1 -> 1image rows 1, 3, 5, 7, ...

REFBEERMAERE  FEE—EHERMEAEAERIBENGR | BRU—FNEERITERIR
MR > —(BES—ELS -

HHHHH A 6%%%%% %% %! <- the same scene
HEH St SSHHHHHH%%%6%%%%@@
DIl HH%56%6%%%6% % %% %6 %% %% %6 %% %6 % %!
DIl HHHEHEE%56%%5%6%%%6 %% % %%
HI HHHHHHH A %% % %% %% %@ <- and again, sixteen rows down
Tl H5%%%%%%%% %% %% %% %% %% %% % @@
- 696%6 566656 %6%6.56°6%6 %6 %6%6 %666 %66 %6 %
HEHH- HHAHHRHH60%%%%6%6%%% %%

RFERRMARREVEIRFEFY - AIUEE RN ERNIERA A EAER » MAREEERN
HEERAER ©
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8 Seslis

MEFR AT ENREER AR E S RUAIREHRNAEANS - BB BUSRTHEERE - HERN=F
R T EERE

SEFABRAERE - KIHEFTENEEANRREENME  AtSEF TR —ERNEEESTHE
REERAIRNER - A—EREeER L¥EIR > WS RSB N8R > MEE—EF TP’
AMEEZEEEMHESE - ERRRELLIER > —(@ 32x32 REAUBME+7 T IRt
EHREREHERN > MARENLRY o SEEHEEHE ML - MiHEERERRESEHEERERIA
HRELNENEGENERIRE - AERERELLANERERES » BRI THEENBER I XL » Rk
GRAESEERER L -

BREEG—RHEE - MRTNESTHRI(TESEE - B AR RERGGEIFRRE - £EIMEHUE
5 > B 2 M% 98 BN UHMARHRE » FItE—REBHFTRECIRIVEERND

python i3c tof.py frame --mode 16x16 --style mono --histogram
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frame 2 16x16 256/256 zones (100%) near 126 mm median 369 mm far 3536 mm 0O
multi-object 23 C

BSOS
BSOS
HHHHHESS00%s

HHHHHHH %% %% %%
HHHHHHH%6%°%6% %% %%

126 cm

155 cm

183 cm

212 cm

240 cm ] 6

268 cm [N 17
297 cm

325 cm 1

ITREE - ERERE » RARKNEEAZER © AIEPIHER—EmERERIS A RIERNNERE ; £
RIMNZERRTREE CEBH BRI

B EEFREIR KRN > EREREEBEERRE | FARUANMERSES 256 EEETFH
23218 > A 24 BEIRAIR 2.4 3.3 m ZfE °

Mt T —EaEREES  AILFEEERAAIREMNEERTER

python i3c_tof.py demo --mode 32x32 --scene corner

EEEL—ER RN —EYEE « EEREREEMERSES 0 URMEERMRSSHELK - SELISERE
BT TS EEERTHENESR > TREESR LR ZRE AAEBNREENEAEE
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fy o

sEEZR—EER

BRMIVEEGHENERIVRRLNASR - bt ESEeERZERIUES R - KBRS -
MmRERRIBRNE @SS RERASZERERNIEZ— -

python i3c tof.py frame --peaks 4 --signal --noise --xtalk --style numeric

8x8 configured, result format Ox3C

frame 2 8x8 64/64 zones (100%) near 136 mm median 358 mm far 568 mm 15
multi-object 24 C

49 47 57 53 18 15 14 14
49 47 51 49 18 15 14 14
53 50 48 44 20 17 16 14
56 49 44 40 32 19 18 14
42 44 41 38 32 21 21 14
43 44 40 36 32 23 23 14
42 43 41 36 32 26 25 14
38 41 42 37 34 31 28 14

ATEEEFE+EEER T A LE—EXRE - TREEESRT  BEFORUGTBEENFRMIAEE
ODFAER > FAILERENZAIRN » MARZHRIEL

RERBRAEERBIVAITAEL ¢ ox3¢ RRIUMEBRIL R « FAMBE - BE@EEE 24 (7Tl »
MIAAETNA 3 UyT4E o 7E 8x8 #B8M&_£4% 1536 {iIyr#HES 192 {iyT4H - 7 48x32 £43% 36,864 it
48¥%f 4608 fiyTA ©

ESRENRENITAEHE
% 3 Bt BOR Pt TR N E S - M BRHBARRITATI R A RISETRERE -

HATE - RfREES - BXRER

BCR B9%8 1 {n&m B R B AT A IERS ARl - BRTRIEAMAUEERR EBITES > MA
HEm o TITHIERRTEAIER 1Bl ~ RUAIZZL 100 ms BRBMITHERT :

IBIs in 3 s with the sensor free-running: 0
frames signalled through INT STATUS in the same 3 s: 31
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BINHO ANGOO7 APPLICATION NOTE

=+—EERE - RE—EBTTES - RUIISSHEEEBE INT STATUS 17230 EIEMEAIE
SeRY 0 MAEALLEEEE Bl » E—45mAMm B CESER— » ZESERNHAZEFS ° 2F
B2 1Bl 18-

E—BEEE MR - IRR M FKFERIE - BOR MRS R BRI EANMAE ; LT
SBTEE TR RSB G ERIEIEA S o I 100 Hz H3E 77585 HEEY 10 Hz AUSRAE » SXEH D
E— AT > STRET o BN RRERHE BB T ETEES 5 TEEGIIE - B RER
T S BT AR AR T HERD o

HDR-DDR : BE{F » BRRMXH¥

5 5 ITES TEMAES > 7 13C FERTERREE VDI E—EeERERXREREN - AMHARER
It 7 I RIEERERNE - EMEERARAENSERERER -

BERFMAEmEST DS001140 v2-00 351 » tEEEE "provides 13C serial communication interface
with clock speed up to 12.5 MHz" » W B "after the Dynamic Address Assignment, SDR Mode is
selected for private messaging" © S1EREHM T BIREBE D ECEFIENKE » A% HDR BE
BRFEE A o (BERGXHT > BEEAEAZINA HDR « double data rate B¢ high data rate 4% o &S
27pHY Python BRENFZNtH 200Ut « EM—31H 13C NERBREHDECBAAIN » FESE HDR

#EA ~ DDR &8 > 18 BIRKMEPIER—E o

FEE > BENAITTEXHAR—E - MIFE LREREENUT—K - AU TATEEREAMAZ IR
WS ERIR S IVEERY > 2ARESD

DDR f < iR F4 (4L o 72 DDR :BHT » s (I cAHEE AR R E FS33E - RBREIFAYIEIE
F o FEFHIE oxs0 ZE| oxFF MIEMESHS 0 ZTUMEATIBESF L FasE M

register = (command - 0x80) * 2
FEEF< oxso ETFE2S ox00 :EEY > f8< oxFD WCHE1FE: oxrFa :EEY ° B) FIFO ARREEESS » IER
STEEEATHERY o

F18 16 T FAIERERE (ITARIRG - BENEERTF2309 SDR BEMS ° ET 2RI UAFH
BN TTARIE P (R 5 SIHAERA BEE M 1R B I OB R R I TAR -

SDR read of 0x00..0x07: 01 02 C8 00 00 00 00 00
DDR, raw 02 01 60 C8 00 00 00 00
DDR, byte-swapped 01 02 C8 00 00 00 00 00 <- matches SDR

ZRIEMEE » —BEREFMERILUES HDR-DDR SEEQL IEFEARES o 7EMRER S Z B EE T
PO-EAE - M- EFEEMIFRE LHEEAAN > ERERUEENEXESEEIRRET
FEINESEEAITTAHER

python i3c tof.py frame --mode 16x16 --hdr
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BINHO ANGOO7 APPLICATION NOTE

frame 2 16x16 256/256 zones (100%) near 129 mm median 302 mm far 2796 mm 0
multi-object 21 C

BCR % 5 {7t 58 HDR-DDR HIERZNELEEFERNIER » MEBRE—LEHER » RAFRE2H
FIBNE R T NI TR » YRR - FILEREE L E—EBABEE > TR TENESR
STUE ©

EHH R —ERRES T - DDR S<EUHIRE 16 It F4H » IR B EAaH SAEEBETEN
Bt oxFF BY FIFO BlEFes L - BESMNH S oxFF #4748 DDR sIEEEY > &ep < EULEERR

OxFE YTE—{E{ITT4EZ B EIFE FIFO » (BF AT EZNIE > FILt DDR :BEEUE A SDR :EEFBE DR
1T o ERHERBIERERERTMUMABXRSHIAE | 8x8 1 16x16 o BN HERENE » ABEERE
BT > AR EEITERAVAE

error: a 32x32 frame is 1568 bytes, over the 1024-byte transfer limit,
and a DDR read cannot be chunked

HREARERE > 58 7.3 EiFPHE D REEEAY SDR RIS LUKSEISTEAIE » It B & ELENERHER -

1 =HEER
1.1 AlsSmE

HE B

HEiEaR Binho Supernova

BiZRE LIGHTRANGER 14 Click _£#J TMF8829

Bl RAM FEFFET v2.200

B HE I3C SDR > 5 MHz #i#% > 1 MHz FiRi® » 3.3 V > SIMB E3EE
EREN 0x01 : BE&FH—EEE » BERRL

EEHA 100 ms

RS (iut 0x08
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n.2 BHRBERA)
®14. —REESAIAN
L Ei# SRENN(ITHEE (LLRAL
8x8 64 225 1
16x16 256 801 1
32x32 1024 3138 4
48x32 1536 4674 6

BINHO ANGOO7 APPLICATION NOTE

B ASEEE—EREAMERN  ERILTIHIHNRNR I RE - NEBEHRIEE -
Itk 2 AR A I AT MR TR A = H1% > TR RIEER > B 16x16 LUEK
SEMEBIBE 7.3 BRNOMERE » BHTEIE -

BEHFRTANERRANEE - EEREFIREHER - ©fIPTERRERIBCRR B R IR =

e

BZEFERAIUNEE - (MERFEANIEFH
| 15. MREBINERGHFHEBKA - TURBAE

FE

RS R
AR

B RG4S RA%
=

IERERE
HA

TECHSUPPORT@BINHO.IO

MR

5 MHz 2—{EfR<THIHERS » MAEIBIR ; 13C BEERERERSZAE 12.5 MHz

BEEARUESEEE MBS 2 (IThl ; £ 1536 E&E L - RA[(TERRARE

—F8

10 Hz WERITER—ARFHNER » FZEALTFRE

REV 1.2
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& 16. ILEREEBEFRITNEE

TheE
FRE(UAE DS
EIBEE TR

SDR E7783:E5

IEEZSRAITHIRK
(Ll

HDR-DDR

Gkl
B
BEEENERY

12 BiEX

>

W

®R17. AREREAGEE
ES
tof frame.py
tof render.py
tof device.py

i3c tof.py

=R
2 ; B ENTDAA SEC{iit ox08
£ ;PID 02 10 53 CD 47 22 > BCR 0x23 > DCR 0x00

=
E

GETMRL [El%R 511 iyl ; Re&FIAT > 801 {icABAYSTEEEN rT LARK TN
GETMWL [E%R 65535 fiI7t4E

1024 {iI7cil ; BB ERGEEEREMAZEE - ERZEFIBMIEE REENE
i3

B TEEAFMIESEE - WE SDR ROITHEEIRESE - BRI FMRR - M
Pt AREF

7£ BCR FEHE ; R G HIE

8x8 + 16x16 ~ 32x32 ~ 48x32 » FERBEMSIEE 8x8 &2

s

&% 48 ARE

2ENRREIANEESRER  E5EDER T EESEEEHTUBERERNA

WE

SEA TR B BAVE E 8 - TKREIERE
e G I R IR A A LARIER

RUAIZS © FIEARET - SRS TH « RE - 5UE

@<Ly REEREERME

i3c_tof.py ZLBVEBDART RREIRIE » Z THISB DA T AREESiHF o

tof_frame.py BRSEARBEAEARHS > ERTEARZRARATAR | EmkE—RHMEREEERNRE
RE > MASKREDN - BRMEERMUNEER 32 FESERAESTAZREIER - I A¥NE—TE4E
B BT EHRER/ VR IERRAIRE—2 ©
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®18. H%
we IhAE
demo HBARSR ; TREERE
modes Bl tH @ S5 48A% T S T4 AR AU B AR B
bringup TEFRRLFREA - EREED R
frame RREIL 5! EN BB NE SR
live FHEBRRURER - BRI

B8

THEITELEIELS o {FF W FIF0 BOTH ° MIAE W FIFO o $&RMAMESS FTHIES « BEIER » 2R
%> MBERE RAM hREE F—RTERERNEMIENE » ©HIfE—BHIEEEF o

SREREURMEBERAENEHPEENRTIE - 2FEA bootmonitor ER T > &) RAM FEM
BEAEEMRETH - MEMGEELERSE LR - BB UT A RERZ FIER ©

7783 0x00 fE[6] oxFF EMEEBFENNERE - BZEERABRETEI 0 HEBEEEWEIHEELR
BSOS o $EHY ENABLE I ESDME | E_EBEN FEEEME > M cpu_ready F:REFEERIE
I e

EREEAANZAFENRERENTE - ©RAE T SIINEMREFRIIEERE—EEUSEN
EEHIE > MBMBHE > thZ3BE A HEEAEE:R -

TEEMZ A AR 2 AR E - RURISE BR#ITH - EERHRRENEREE—ERIE > T2
RBBFEHEEE -

BERESRITRE © SEFIEREN oxEoF7 BEIRRERTHIDBIBVEMAT % > BRID TR
SRAGER —EFRAIGREEE D

SRR BEYSAEITE FIFO HP o B RAVEENE (ERVAISH R B AAE » FEIt T —IGREVERIBY 2R —ER
EMAZHAEIE - 2BENE live PHEERNFEMAREL > AR T —EMMEEEERL
7o
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FEEEHERR
19, FIEHHE
R

APP ID ifiZa 0x02 > BE{EaH<SEER
STAT_ERR_UNKNOWN CMD

TEAF START RAM APP Z#P[EIZRAIN > FEE APP ID &

# OxFF H cpu_ready ZAfK

SAGEZREES OxFF > 6135 ENABLE

AR SIRIERE

short frame read: 0 of N bytes
FHRPE—ISRHEMR
SEFEREENE T RAIIIME
BERRARAENTSZ—
B RRERRELUSENERERER

ERFENRERNRENER

&S

STAT ACCEPTED #E{Fit:2

TECHSUPPORT@BINHO.IO - REV 1.2

AJRERE

IEFE#{T ROM FEARER ; RAM BRI R
TE

5 W FIFO MA2E W _FIFO BOTH T& ;
BERIEIR A

ERERIRBEARARLAENIRERE
=1

EERITRERR R ; 58 ENABLE #
RESET 3@ A bootmonitor

SEENEBIR T 1024 {iI7T4E 5 FESHEEEEY
FRER R A B8

D2 —AEEMIEFAREEN
MEEENAERRERE - BINETTHRE
REERARERETAE - it iEiEs

FHRATE T —EFUEST A 2 ATEEEE
1E 5 2RE 1.2 SRR

B ERIEER 0x01 > IS 0x00
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+ 20. 55E
fly=E
BCR
ccce
DAA
DCR
DDR
dToF
ENTDAA
FIFO
HDR
IBI
PID
RSTDAA
SDR
SPAD

SNR

BINHO ANGOO7 APPLICATION NOTE

28

BERHES L7283 (Bus characteristics register)
BA®<H (Common command code)

EEE(IIEDER (Dynamic address assignment)

SR EF2S (Device characteristics register)
LERERZE (Double data rate)

HEMITRER (Direct time-of-flight)

EABREMINEDED (Enter dynamic address assignment)
S H4EE & (First in, first out buffer)

SERERZE (High data rate)

ZAHET (In-band interrupt)

EEFR RIS (Provisional identifier)

BXREEMUDE (Reset dynamic address assignment)
BERBEZE (Single data rate)

B F TR _MBEE (Single-photon avalanche diode)

sf#ELE (Signal-to-noise ratio)

16 Rt A= X RIE IR I5RYERBA

A AR FE R M R AR PR (R B AR TUB(EMETE 2 E o BIR MIT IRIEIRRRES - IRIEIFE
XFEIERERES

assets/firmware/ THJ RAM FERTENBRGIEREBHL Binho - HFr#EZ% © ams-OSRAM AG » bR K
RELTE https://github.com/ams-0SRAM/tmf8829 driver python ZEFRBFERMIAY MIT IEHEERAEAL

5> EIRREERCFREMITESS o tof_frame.py FRAMIEAEEERIER—FR

TECHSUPPORT@BINHO.IO
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® 21. BREBGEERS

£ S EREA

ANOOO7 .md ZXXH) Markdown [RYA1E
assets/i3c_tof.py eI ARER
assets/tof device.py RAI 25 RiEh B 2 Al
assets/tof frame.py SRR RS B4R TS
assets/tof render.py RIpiRE s
assets/i3c_mems.py HA 13C ERFFARER

assets/firmware/tmf8829 application.hex TMF8829 RAM FEFETEZ > © ams-OSRAM AG >

MIT $ZHE
assets/firmware/LICENSES-MIT.TXT HE RAM FERTEIURY MIT RN
assets/LICENSE HEEHIFETUBRY MIT ISR
=

17 SRS
+ 22. E:TES

{&:T N

iR B#A BE

1.0 1 September BRER
2026

11 3 September 75Ez em-dash WA —RRIZE o 185 - 204 RS RO RE
2026

1.2 9 September % 1.3 EifRAY Supernova XXFE4EEIEA https://support.binho.io o
2026 BEt « 2GRNSR RSE
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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 1.2

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. 13C #1 MIPI 2 MIPI Alliance, Inc. B RE1Z ek
1Z - ams + OSRAM #l1 ams OSRAM 22 ams-OSRAM AG
B iR sE 4R o mikroBUS #1 Click 2 MikroElektronika
d.o.o. FUFHHE o
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