BINHO ANGOO7 APPLICATION NOTE

binho

VAT

{58 Binho Supernova &3 I13C
ZE3E ams OSRAM ~Y{THF{al{% =%
25

ANOOO7
XHEER
x§Ei ANO0O0O07, Supernova, I13C, MIPI 13C, HDR-DDR, ams, OSRAM, TMF8829, LIGHTRANGER 14
Click, dToF, ¥{T7HS(a], MIEE, % X5, SPAD, ENTDAA, CCC, BCR, DCR, FIFO, 5|SMM&EERF
HE ams OSRAM TMF8829 @—#E & YIThYalMEE(E=X2S, FR 12C A SPI JMEIEMH MIPI I13C ##
Ho B/ SPAD [FFIMENMXIFAFIRE— 1T EE, MARABMUIRE—NEE, S7NER
% 1536 M Xif, E55Fes MEEEXRSBE=ZRAE, X=rRAE T ENEFNEE: HNEERE
HESR EBERBE 2L TE; £RBT FIFO MAREFeasXHiRE;, —NENHEERTF
BRMARF TR, SMNAERBNTBNAEARS EA BEGIERT, 8 Binho Supernova
USB FHliEAces B ohixE . AR RENE SIS AL, s2FFEN 5|1 SMEFERFH TEHN
BNAER. EEXIFRE. AES IR/ NINELFER. £o¥ENTEHEE KER
Hil. MITRAEMERNITRE, BRER, MUK—X HDR-DDR Mmiftf, FHiEHESE—MAYE
BURRER IEEUHI T IBINE, REIEEA LIGHTRANGER 14 Click £RY TMF8829, FHiR{&AERZ
XFrERHINEZE Python SEARTER.
Binho Inc. BiThR 1.2
42 Dore Street, Unit A, San Francisco, CA 94103 9 SEPTEMBER 2026
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BINHO ANGOO7 APPLICATION NOTE

|

ams OSRAM TMF8829 @—E & tITRTELNEE(E %8S, BR 12C 0 SPI 4MTIRE MIPI I3C 0, =
EHLAARNENSI#, TEINERENFENFLEEAIEEFNEES, MNEELD A
ZMXIEH RN FEE_REEY L#1T, HASMKIEIFIREER, MARABNMMGIRE—
BE, RANEERS 1536 MXiE, §1MXIEEZ A IREE N FREESHELR,

I3C RET W LA, HEH LEINT KEINEE,
| 1. 13C AWML BB IZEOFTRIITHRE

IhiE TG RETIF

S AC FHIBEETR S ML, FtEESHIbhRAE S BERIGITILR, BRI M4GT

(DAA) UHE—FE24%

BI RN FEMSHHERE— 48 UIRINIRIRRT. SSHFXRIRERLRES], RitbiEHasa
DIRZEHIEAEIGITHI S 4

BRGLE —EinEmSE (TENER), BT, 53, BE. hefssFEa, ErFRas
BFEH Binssf LEBHER

AR (1BI) EREET IR R EN A R, FEF—MRBERRNFET, EtEHEHRLEHIE
FRETS | B

SEIRERERE WEIERREMESW A EERMAL, RS HIRNER MMEESREME

EEELSERE AT, BEIEERIER THRS 12.5 MHz, 1 12C S RES

BRIhEE HHEBR T 12C FEUERNES LRI, SEoPRSNILEHI2SE 0 Bires -
B S RIER, FEEBEREMTHN

AN (Hot- ERABITEA LB BERSS R LUEREREE

Join)

ESENSME TE X IFRIBiRsstF SN UM E XIFNEIRON S mE, MIES BaZENFS)

12C &AM 245 12C 23R UIHEZ R

BSR4 LMNESERBMENFE, MARBHNTEZSTHEE, 2%i2#H Binho Supernova
USB EHEAFNE—F TMF8829: HZEE. B IRLIRAT. HANESISMERER. THHBE
HMBEE 4. EFRXIFEE. iZeHRHENSMHOMIZEFHFEENEN. EFER. L HDR-
DDR f&ii—ml, HHAE Bires PRIl 7 EIRELEThEE,

ZRN=MIERE T ENEFADIUNERS, MX=RES5FFRRN R EREBTR.
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BINHO ANGOO7 APPLICATION NOTE

® 2. 5HEFHERGEERBNTEZL
T FEHEIR M

MEBEAHIFERE B LEBEFHNS I SMBIEFH ROM ABEF, MEMAENE. MARFESRL
EEET S 4 THE RAM F, Bt EMmMERE T 2S04~ RaEHE R —ER2

LZREE FIFO R REEETFR. —RUEU—RESERNAINRE, ERKERMASHER, 3R
FREIBRIFRE D ETE FIFO RHBIF T—ii

—RNERTFT 48x32 BEBERER/NEREA TERNEIRED 4674 F 15, 5 7.3 HHE T HILARAY
FMABF TR RHIPRE, 5511 et T SMECENAN

XENERARNBEHIFTEMTHIZE. EMsRoiEiE. 8—PBEMEN PC KHB—Fo<,

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 0xE1 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. M EEBEINERIE, UNAHE NP BNFEFS.

11 BE

BREAXE, FOEEANIRERBEEIE TMF8829 MZEE 13C B4k L. BHIEHNGISINHER.
TEHABHEUEE . EEES—MPXEME. BEGHEDNEN (B UM EERN I
B). ERLER. L HDR-DDR RH— M3 IRE—Mp) R HUEERRIZEHITIVE, HIREAIMEEIR
MERME BArSRSEI T 4

ASTRMBRISR42 LIGHTRANGER 14 Click EBJ TMF8829, T{EfE 4 _Eif#{T TIF, AXHHE—
ia AR B B SRS R,

KERTIRICFRE. FUBRFIBOVBHAMR. BEFEHERN, URRBSXKIEBEER RN EFRR
BTN RERIE. XEIRTIRIHECRBAARENNFER, HEERSE BRAM,

N,
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BINHO ANGOO7 APPLICATION NOTE

Tf5IER LIGHTRANGER 14 Click B TMF8829, R4k {EL BE A T(E 13C Binsed; 51SmM
HiZF. REMNIEXSEEHET TMF882x fll TMF88xx &5, T IHZEAS RN ENIZEL,

1.3 B e
R 3. E%HY

¢ |

TMF8829 $iEFAf
TMF8829 Host Driver
Communication

TMF8829 Python IRz

MIPI I3C Specification

Binho Supernova 14

2 Frmig & MExF

21 EfF
KA FimgsE

4i1=|

sk

ams OSRAM, DS001140 v2-00, 2025-Nov-12; % 10.2 55| AMERZ
FRARIEOET

ams OSRAM; EX 7 #iEFMPIRRERE S HIMLEH
https://github.com/ams-0SRAM/tmf8829 driver python , MIT ¥
A]; RAM [ BT BRIR R L5 A4 E M RYSR TR

MIPI Alliance

https://support.binho.io

Binho Supernova USB EAiEfAC2s

LIGHTRANGER 14 Click, stEfiEE TMF8829 BYEBERIR

USB-C £&4%

2.2 i
5. FANES

33V

GND

TECHSUPPORT@BINHO.IO - REV

Bi&

I3C B, 1EFCeREI BAReR
13C #dE, WA

Bined R

a8

. 4/ 24



BINHO ANGOO7 APPLICATION NOTE

IR —ER IR, AXPIERABTEHAERZPUSIH. S(LxECEBH,

AR AXHNERTREGE LRI LRIEFE, 13C AEIEM LU H ST, Mottt
M B LR R ERASEC SR IRE, K&, Bl FEMUKLSE 11 TTHRESANIRE, #MEE
SCL M SDA EFREECEM Birss HNS B EMEMTHEL ENEH,

2.3 BLigE
R6. FHANZEEE
wE &
IR 5MHz, 50% &%t
FRmEE 1 MHz
IREhERE {FSE bR
BEEBE 3.3V
2.4 L/AES

pip install binhosupernova

ME—RYHE Python 312 1 binhosupernova &,

MEEEH LA assets/firmware/tmf8829 application.hex MEXBATEREFEEEF. CEFEKE
&, UMIT FrHERR, ZIFRIELL assets/firmware/LICENSES-MIT.TXT FYFZTUREMT. ERHTAR
BRIGELATLAM https://github.com/ams-0SRAM/tmf8829 driver python 3KEX.

ERBERARFRM 24 MBEHITEG, ELEETXERNENLE L, E2EMELR, FEER
FlESERBIERENERERMARIRE. AXPFHNESMady | REBEEIRER, FH PDF TEER
B¥.

EARER AR B THIAFER:

python i3c_ tof.py demo --mode 16x16 --style mono

3 YRR MEERE

python i3c mems.py scan
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BINHO ANGOO7 APPLICATION NOTE

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

XERMMERBLETEMB. RSTDAA BIREMEDEHIEIAMIIL, EEAMBIRSH
ENTDAA BEEHITEIAIIE D ES: $xhlIZR &8, S 1B ERH 48 {ilh H‘_melm-n_ﬁfﬂlﬂ
2}, HERRE— ik, RE-EEE, 2N oxes o

REEEMMSEEMI, S[AESHIETESERER, EFFEE,
BERNMTERESTFERR, EAER—HBR, RECHERIDFEFITIRIE,

# 7. BCR 0x23, ZF{iufigix
i1 1= ax
0 1 ERAIERERS: BRsSGFEIRRES, HEtSRTiRsNsZaiitEl
1 1 5 1Bl Btng3 e UREH AT
2 0 IBI R b BT

5 1 =REES), 1EiZasfF 38 HDR

5 10 TR T A IX I A BR.

4 FREFRESSENS | FNHIERF

B 0x00 IRE RIS NUARFREERTOEM— 1. ENIET ERERN0SE HRIE= 1
CEeE

target at 0x08, APP_ID 0x80 v33.0

&® 8. MAREFITIRE

& ETEE{THIERF eaflifta

0x80 Bootmonitor EZ5|ISmMEREF®S: 5 RAM. 5 FIFO. BaiNAER
0x02 ROM R FTER REHMA, ELNEHS

0x01 RAM [ FE#2R HTNEE

824 FEEEH AN — N EEBLIER, B1IESE ENABLE B9 powerup select FEMFIFHBRIAME"FE
=", XENEREEHE_EBF#HN bootmonitor, IRES|ISMEIZFAZA 33.0, FILTEXREBERIR
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BINHO ANGOO7 APPLICATION NOTE

REFEBMH ROM MAER, FNMBINE—TRSHMEZEFHTH.

EBER ox02 HRHFREHNIT FTENTE; LBEN oxse MBRANARTEE, I oxol KT
EEEBITE—RFETHOE N, XEREMULERE, Bt TENSREHFERTE.

Mz 8EF, BITNBAEFEEEXRIEISNEREFHGSE. EECTNRAEFNSRGT AR EHE
ZTH, EARITIRENGSAETEIERNEEN,. #ANSERERENZEOFESS, TICETER
T4, XEFERIAKZER, powerup select B—NRAIFES, E 1 BFREFHAN
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 %8 4-5 fiI, powerup select

=1 ax

0 FEE; HBELRFTITHER

1 SRHIEN bootmonitor, RB&IAZ, FEENHS
2 BRERIGET RAM BEiUHHEITHRHAR

Ef=EEREMNEE Lk, Rt NERREEEMREAEIF. SAREFZETRX—#
EHIREL

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

X BB RENERNE, BEEZ T EREMNEE LHERIE. NEMZRMAZRIZ.

5 T RAM R BIEF

B LA Intel HEX XEFFZEHRE. SAI—FICRESIERUERITEH, IETHSUDEKEE
MEE T, MAREBRTAFHERMN—FELHL.

BMHIEREA KT FIFO A, Zap<EH B 32 IFHBUNKE, RAERXE
A FIFO &F7F23:
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5.1

BINHO ANGOO7 APPLICATION NOTE

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

RFRKEUFHRMURT, HERUIIATIFAR, FRBENFIERR,

TEHEImIEE

LEREHSE w FIF0 BOTH (0x45), MAZE W FIF0 (0x44 ). MENXFIEFFTHE NI
1228, ZSBHERINLIERE, REBFEMER, MEAREANA—IMRIEBRNGS, EEINFTINEM
HIHEABEREIR.

E w FIF0o N TFHRIEETM. B EIBREEAIA. START RAM APP IR HNE oK. ARG

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

277788 0x00 /9 OxFF , ENABLE ARY cpu_ready RIFHE. F— > CPU BzhT, FZMNEEE
%, B[HEN. TEHNBIREFEEEAMTTIRER@E, €A w FIFO BOTH FYEREIFES!:

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

XMBEEARRIEZEZENRERN, MARAENN. RAM ABERENEFURE, FAtBEZE
TN RREFRSE, HEZD CPU RREERMMRE, EH E#HITH w FIF0 THBEERR
ol ZHMFEHIERRBERENE XL BRI,

BFREERA LEES Bop M EMEREX 573K, ADDR RAM  ( 0x43 ) iREIRENIEET, R RAM
(ox40 ) MIZIBHHREIFT, MMARE THIEETES Ao ENABLE IREF pon # cpu_ready , BILL
XA IERENS Bt ABR I, XMME R TEFSs 0x00 #R[E] 0xFF

5| EMERFNNBREFERERNGSIEF, BE—KFIE, D _STAT Ea<SHITHIEIEEINRZ
BT, THREREMNSREE, RtENRIANREHL XSS ZINIEMTE, T EEMIE
':

while time.monotonic() < deadline:
status = self.read u8(CMD STAT)
if status is not None and status != code:
return status

NRELNHIE STAT 0K , BAEAMKRSEMERN G SHZIZFER, MES IR Z AT
LN~ ERF,

TECHSUPPORT@BINHO.IO - REV 1.2 8 / 24



BINHO ANGOO7 APPLICATION NOTE

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 0x01: 1 peak(s) per zone

frame 2 8x8 62/64 zones (97%) near 128 mm median 452 mm far 5462 mm 0O multi-
object 20 C

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

REHDZERTHTOFFT, SFE46H< 256 F1, SARMIER, X
HarE, HACREFAET RSB mE R ER—ER,

EHRARFAERETSRE, EENSE LS, KABFNEE MRS EE; RUx—52
EERAIMEER oxFF , BERS LASHESER, BHFRA—EE,

SRS R B

6 RIS EIE

ERBASHKENBREEE - HERER, FIbEEIPURIAFT-FHL, MAB—KFEFREEAN
®o ZHLRIIEMBEIFTEFSE 0x22 kUL, EERZAIUBSHFEMESEEZHNANS.

& 9. XIHWE

P& e Xim# SRNERIMIER
8x8 0x40 64 1
8x8 KIEH 0x41 64 1
8x8 SHEE 0x42 64 1
16x16 0x43 256 1
32x32 0x45 1024 2
48x32 0x47 1536 2

EE—VHIEAT, £ 74 TEINHLEE,
BRI NESFFRENEEMERNSERER:

CFG_PERIOD MS = 0x22 # ul6, measurement period
CFG_RESULT FORMAT = 0x2A # what each zone contains
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BINHO ANGOO7 APPLICATION NOTE

CFG_RESULT FORMAT =M R#MEAE—1. BIREESMXIFIREZ /DB NRMTEHL R ESE
%, FHEAES—MAIRXIGITE:

| 10. EREN, ZUMFE

fir FB FreH

0-2 BRSBTS, 124 B3 FT, HESBENNSFH
3 S ETNESEE BB +2FH

4 B XERIRER +2

5 BIXEAYRTAT +2 7T

— " BEtREXELEFEN, —PMXIFEAH3FTH: 1 * (3 +0) + 0 + 0, UNEMREFEINEFE
IR 24 F45: 4% (3 +2) +2+ 2, 7f48x32MWigtE, XMESXNE 4674 155 36,930 F
TZIENER, B —MHRRR, mAsART.

SRINEHBRNER—FH<, MERNMINESEMHRERSERBRRE:

status = device.command(CMD WRITE PAGE AND MEASURE) # 0x14
# STAT ACCEPTED (0x01), not STAT OK (0x00)

BN EIRS STAT ACCEPTED FIF4LE1T, HEIMELL, & ENHEMPAEGSERS
STAT 0K , HALIZE sTAT ok HIRIBSIEBEEEITRINEIRAI KK,

15EY— 1

i3k 8 FIFO
BEEESESR, —RNESMEEE [ INT STATUS (0xEl) BYE O i, MMM FIFO AFRigt,

SEEFERM FIFO FHif. BM FIFO RS/ oxra Fith, ENSEIRIssLEms, mm
systick FHEBMIF 0xFA SHF 0xFF 9 FIFO MIBFHE A, XENFHEMZAIE, TEF
MRS, XA RARDBBE— B KRR

OxFB SYSTICK 0O
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 A 178k, NEERMZAMARZEER. FRBEAHETHN: EZEERAIES
EFTERI— ML BT R ARIMAIAT S,
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BINHO ANGOO7 APPLICATION NOTE

7.2 HRFVRAESITEEBHKN

—iRE+7RF RISk, XA R B MUHAR] + Z F TR A Ao

&N ik
fR#% FE WiEA
0 id EFFT oxl RTERN; BFFHAETFEER
1 layout #mA35 CFG_RESULT_FORMAT B[R], BES 6 il LFhiirE
2-3 payload BZFRZEMERENKE
4-7 fNumber EERNES
8-10 temperature BRE, A5
n bdv FREMBYEEFEE
12-15 refPos HFSEEUE

layout FRMARCHEE, AANKZENENFHEHHEEML. —MKENEEE I F 24 FHz
8], MSERNZKERHATZERY, ex~E—EmENSEERRNETF,.

MESKIREH E S HKE, XRRERINA/NERIENTGE:

size = PRE_HEADER + 4 + payload # the payload field counts everything after
itself

RIFEERNEINHTE NN H SR SHEHITILR, B—RURMABERFH#HITHNE. RER Y,
WA ANEEH T B Z RS EEERNEE,
EERIMET, 8— M HaTEHRNERMAZRE:

EEMESZ—Z KB, XUBIZEHEEN 0.25 mm DR, NRIEZKIEE, 2.7 m &8
BRETE NmL, MEREFERIEEMEIAHEIR.

BERHFEMIL. MERBFHHNE 0 URTEGHERERNENK, RBIEN KIFHITRE 257
BEWE, X5FTELENIRFESFER.

£ 12. M2
wt5 FB
0-3 t0Integration
4-7 tlIntegration
8 frameStatus , 5 0 UBUFRTEM
9 reserved , % 0 IBEIRTEHEEEEXK
10-11 eof , 1B£A OXEOF7
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7.3

7.4

BINHO ANGOO7 APPLICATION NOTE

frameStatus #1 eof ZEFNNE, METCIIKRENZFRENARIAE, MLEERIFZIHEBEMM FIFO h5EEE
EX, frameStatus WERAfEREESIANIZME ERVNER A,

— IR REA T —R &k
—1 32x32 i}y 1569 FTi, A—XIARRERE, tatiZFE!:

error: short frame read: 0 of 1569 bytes

ARWEMTEIRE, METHRE, nNEEEREZMN FIFO i, INREKERHIT DT, ATLUEH
HEBR:

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

X—ARBETENEERMABL RS, FFHEMERRE, WiZ#TNE, MARRIREEEER
Bns. BB SEBENNXES— T, FRKXCHETARNZAIERFTIRE:

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

BtRERFERRN 51 77, BHFEBIMIT: W— 15 16x16 WiFHiT 801 FTIBYIRENAI LABINHAE
B3 FEIEXFAN T RRETE R FERKIE. FRRNKEMRMG T EMRAITTHRKE, SEENREAZ
HIFHR—RERHOER, M TEIRERHVANESRERENVHEGHEN.

FHit, BEECERRHIAIMANIRIEZEL, T FIFO XA EE, F—RIRENSZAI—HFM 0xFA
R, ZEEERIREREIM oxFF FHG, ZEESASEMER, RitRkERRESBLEFE—mmAR
REMEAE:

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

16x16 LA LRV S MMRTEE—m_EEHFEZX M.

PR KRR LASZ SR A BN

—/R 32x32 5 48x32 MEMNMIEEEI —WFMRERHNE, RIERBIERELETNT, HEHR
FTHE 6 {UiricEW—+.

MFEFBEGN EFEOMTHERD. F—MABBHT, FoMAHETHT:

frame with subframe flag @ -> 1image rows 0, 2, 4, 6, ...
frame with subframe flag 1 -> image rows 1, 3, 5, 7, ...
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BINHO ANGOO7 APPLICATION NOTE

BETEEMAERE, 2FE—MERATECNEBHFNER: HRU—FNEFEDPHERHIN
ﬁ;ﬂ, _/l\E%_/l\J:jj_o

g HHHHH A 6%%%%% %% %! <- the same scene
HEH St St A HHHH6%6%%%%%% @@
DIl HH%5%6%6%%6%6% % %% %6 %% %6 %% %% %6 % %!
DIl %56%%%6%%%6 %% % %%
30000 HHAHHH 6% %%%%%% <- and again, sixteen rows down
Tl H5%%%%%%%% %% %% %% %% %% %% % @@
- 696765666 %6 %6%65%6°%6%6 %666 %666 %66 %6 %
HEHH- HHAHHHHH6%%%5%6%%%% %%

BRFWATEM A SIREAIRFH, AILEENSEE MNP ER, MARHEITEBHIRE
Fo

ERNELR
MHFRRTENEEME S ERERENFENE, XML URRZEAN. EREH=1
SMERRR T X NE L

FIMFHRERTAIMEE, XEETHNSEAONEENRE, BitETRET—MKESBESTMKE
RRIIKEVER . B—HMEBLSH L3R, HIESRBEITHEHEIETR, MEE—TETHBRARD
FEEPOKIE, XEFHMELLIER, —1 32x32 BREIUBHTE 71T IEH,

EfSERELRN, MASITENLEERN, SIXEETEERL, MEREEFERERSSEEERY
DAERARAHISELMRIRS. AeREFERfREREES, FEIAHERNREZKE, 0
KREREEREENIRN L,

BIRS5EG—FER, NMRTNESHERFITATE, LT EEREEGIREERS, STENEMZA
&, E5E 2 /0% 98 BAUMARKE, FHitRENFEREFELBITHIERII .

python i3c tof.py frame --mode 16x16 --style mono --histogram

TECHSUPPORT@BINHO.IO - REV 1.2 13 / 24



BINHO ANGOO7 APPLICATION NOTE

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 %% %% %%
HEHHHHH%%%%

o°
o°
o°
o°
o°
o°

126 cm

155 cm

183 cm

212 cm

240 cm ] 6

268 cm [N 17
297 cm

325 cm 1

IEREE, TR, REMRNKEATH, MPRHEE— N IiZEE RS RMIMERE; AN
AR KE R EBHERNM,

BREREERIZESNS R, XRTEETLARRAY: FARURNBE MRS 256 PMXIHHRY 232
™, 58 24 MEIRAIF 2.4 £33 m Zid,

M T — N ERREMRSE, RTHEGEIRALANOERRBR:

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

EREM—EE. ERIB— T, Eﬁﬂﬁ%tﬁ%mL%,u&%E%ﬂEME&o XISk E
EE: MK LLEERTEIERS, TELHR AR, RANEENRESIEEREH
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101

BINHO ANGOO7 APPLICATION NOTE

9

SIXEZT—1 B

MEMEMAEDSHIXBEBEMAEEHTHIRS. ZRHEMNXERSRED BN, REBRF,
MARABTRERIIBTRIERB RS REIRNE AL —

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

ATEMIFEFE+AMRE T ALE—NRE. AFBERSET, XERETUFRRENFEMARED
FRARE], RIX—REFRAI AT, MARZ2HRHHER,

KRNEIAEERBANFT L o3¢ RREPMEAHFES. BEMSEIL, IS TMXE 24 F1, WA
IMER A 3 F T, 7E 8x8 W& £ 1536 F Xt 192 FT, £ 48x32 L4 36,864 FTixf 4608 F
o

AERBEN 5T NIT AL
% 3 T5M BCR iRt T AL/, FE SR RAMRIT AR R THI.

WP A&EEH, BXRER

BCR 8958 1 IR BingstF el LUKEEH NPT, XESTRBONEMAI UESIEA LBITRE, MAH
Bt EIEFISEENER IBl. £R28LL100 ms BHIETHIRERT:

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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=+—mEHR, ZE—MBITES, FREEMFETE INT STATUS FH{zasflhlrs | @I MTER ,
MAS AL B, X—&Eit5 @B CHREEF—, ZEDEFRIZESEFS, T2 E8s
IBl 24,

X—RERFERMIEE, MAIERELE, BCREBRNETH BEZEORBMML; EHRRIE
HFHE PRI AEHRERX—EE. L 100 Hz i 7ZaEREIR 10 Hz Bml, SRR E—
NFT, T2E{T BUIREMGIHEEE I HIRL LAPRTIERN A TUREN, R REREH A

B RS #H I THIA.
10.2 HDR-DDR: B3I, BXRFH

5% 5 IERTHRAEES, 7 13C PXBHKREBRSEMHEDIF—MERERRIRN, BMHAFHER
WA T RN SLED, ERERIARREMSHIERERE,

HIBEBFMBVZOET DS001140 v2-00 $5H, Z23fF "provides I3C serial communication interface
with clock speed up to 12.5 MHz", FH "after the Dynamic Address Assignment, SDR Mode is
selected for private messaging". XiEW#EIA T BiresFEtiit HECEPAIAAVIRES, B HDR BE
ERXHN, BERHXET, ZRBEEAAIM HDR. double data rate 8 high data rate F#, | &
&R Python IRGhtE240tt: EHME—5t3t 13C SR EM D E oS, REEES HDR #HA.
DDR &4, t&HEMAEPIER—,

Eitt, BENMISXEA—E, MIFE LNERSEAU—H. UTRZSELNEMAZMERMT
REINSNHER, DRI

DDR @ ¥FTEFMt, 7 DDR AN, SLFNHRAEFFSEMUL, BRRTERINEET. B
M exso E| oxFr BB &S, VUM NNT KIEHEFFRMRET:

register = (command - 0x80) * 2

Etd< ox80 METFEs 0x00 REY, 5% oxFD METEes oxrFa 12EY, BN FIFO R&EFHFes, =
MR EXAYREC S0

116 IFEARBEF TR, BEXNFHIERZFFEEMN SDR FHME. XAEHUFILHFT
FREF; STHREIRA GEEMFRIEREIERNFT:

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

ZERIXAMRE, —BNREMALOEE HDR-DDR REH ERAFD, ERREBEZEERN TN
o, POIITE R SRR R LERERIS AR, TieFRUBRIERRERIEIERRHIT, FEIFIXE
HZEFTAER:

python i3c tof.py frame --mode 16x16 --hdr
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frame 2 16x16 256/256 zones (100%) near 129 mm median 302 mm far 2796 mm 0
multi-object 21 C

BCR 5 5 {iAF3 HDR-DDR WERZFTHIESSMENIRR, MESX—XRMHEX, RASRNEN
BRHEETFTRY, HEKEHER, EXEmREMGL, X—RABKI, HERFTBENNE
il

FUBFRFRN—NEREFTHE. DDR HLITUME 16 IF, EEBEEAGSERMEEMT
OxFF BY FIFO #iEFE2 L. B=iHMAHSL oxFF 4%4E DDR WUEEY, Z&m<FiULFESE oxFE F
E—NERBZEIE FIFO, BXAEEZM, FEik DDR EENTA% SDR EEIEDRH#IT, XIFH
PREI7EEE M A LUR N BEOREHRIMAG . 8x8 F1 16x16, T HRMIE, LARFRIELNT, MARER
EIEEIRAVER

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

MFEARMAE, 5 7.3 THHIRIRENAY SDR B A LURESTEN, HBRESEREIERR.

1 MELER
ni Mt E
®13.EHERE
=] &
PETiE Binho Supernova
Binadtt LIGHTRANGER 14 Click _EA9 TMF8829
E RAM RZFE#2 v2.200
B I3C SDR, 5 MHz #i#%, 1 MHz 7FiR§, 3.3V, FTIMEF Lk
ZREN 0x01 : BMXEFH—1BEIR, LrEFE
MEEHA 100 ms
ohS it 0x08
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1.2 SRIREIEA N
®14. —REENSHAN
P& iz
8x8 64
16%16 256
32x32 1024
48x32 1536

FRMENF T
225

801

3138

4674

ERRER
1
1
4

6

MEFNEIMNKE—EMELTIETR, XRZSFHRENFHENDIIRE, BRHERHEKEHE
K, AeIPERRERNF RSN Z+E, MERREBIEKEER, EH16x16 UL
BB —miEREE S 7.3 TR RIIRE, HOMFEIX,

XESFERRMMNERRANELE, SIFMENNENEX. ENPAENEMNEURT 2L HHFE

Mo

BN FRAUNREE, #iE

) EZE 2N

|15, MREHPXREGHHEIK, TLUBABMAA

FE

SRR
#h

FEEILE RS
%

ERNER
HA

TECHSUPPORT@BINHO.IO

HR

5 MHz 2—MRTFHEESR, MAERER; 13C BHIEREREAIX 12.5 MHz

FTEFRES TN LHRSZE 2 F1; £1536 MXE L, RAFTERANE—F

134

10 Hz EDWERZ—IHZNER, FENAHFFE

REV 1.2
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BINHO ANGOO7 APPLICATION NOTE

1.3 IheeC 2

& 16. ZBE R SLIAITNRE

Thie “#R

RIS HItES BT 2; B ENTDAA HEgHiiE 0x08

& B &R 2; PID 02 10 53 CD 47 22, BCR 0x23 , DCR 0x00
SDR &Z28%5 =

ARRRRAIRENKE

GETMRL R 511 F¥; RBHIHIT, 801 FTiRIMIRENAI LARLEh

BRNRAEAKE GETMWL 3R% 65535 F1
ZISEC BRI TRIR K 1024 F75; B ZEMNRIURETMAEEE. XEEFfIZEMAEEREENE
25 i3
HDR-DDR Z; ERNEMEEH, H5 SDR BFFHMERIEIE, HEFMPRER, T EHIK
BRI
AR 7£ BCR H/=HR; MEEGFEXIE
X5 A% 8x8. 16x16. 32x32. 48x32, BEKEBI=IEE 8x8 TiX
S B IR 5% 44, GOS8
12 RERF

SELARFHONXEAER, XENSRA T ILE N BT LS IRIR AR
R17. LRREREN

X% BE

tof_frame.py M= 5 Kig 2 [BIAVME B iR, FREEEM
tof_render.py R R A AR LA R RIAZ 20
tof_device.py fZRke:. SISMEER. B TH. KBE. W

i3c_tof.py w17, RASAERTRMA

i3c tof.py ZEMIEDART LN, 2 THEHR AT HREE,

tof_frame.py BRREYWPIBAEAFED, XETCETHLRBRBAIAININ: WEEER—RMERIEELNGE,
MABEMTR. BIRBSEFRIEE 32 MAGHETMEER, FENTE—AS, it
BHAMA/ MBS R SR KE—.
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R18. HY
e Thise
demo BREMTIR; THREN
modes | X PR Ko ST AR RO IR BN 35
bringup THEHHFENE, RESIIR
frame FIRHFTENRIEER
live FEMEERREE, BRI

S FistBA

THImBIESR, {FF w FIFO BOTH , M= W FIF0 ., MM STHIEE. BEESR, A
EEN, MBERERAM HREE L—XRSIENENME, SHAE—HIEE L7

FREMBRURBHINAEFGHEEHNES, EH#H N bootmonitor 2E 188, BEE) RAM N
BEFaERRt. MENSFEENRE HEL, ZENHSHIHRRIES 2 Fit8RE.

1728 Ox00iR[E] oxFF BEREMESKSNEE, BirsstrFBEH I, NEBFRFHRIUEEL
IR EH. 1EEX ENABLE RAILIXHTE: EZMIBERTESNE, M cpu_ready SiRBFERIE
o

TEREERAXDZATERNBRFT. ©RE 7 FEEMEBERNYMIEZE—MEMNSENTE X
&2, MEMRLHE, LLErHREIR.

R Z A AR Z AR, FRBEEEHRITITH, EERAEEUNITSHE—I M, E2E

AEFEREER

KEMLRING. SWRER oxEoF7 BRMAERTHIDRIZIMBVEMATTE, BNDREIREIM
51 HFENGRTLEXSD.

REVRMEMITE FIFO R, S KENZISEERBIEREZN, R —/RIRBR AR ZE—mmm A2
WEIM, SEAERFTE live ARITEFHIMMAZFEL, AAT—MBEZER LT,
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14 P HERR

£ 19. HEHR

FER

APP_ID %A 0x02 , HELKGLSHIRE
STAT_ERR_UNKNOWN CMD

T#A START RAM APP #BIREMTN, BE/E APP_ID %A
OxFF H cpu_ready 1

SNEFEEIESN 0xFF , B35 ENABLE

S| SIMEEF R RIEL

short frame read: 0 of N bytes
EfhE—ZRHRER
ST IEBET T ALME
EERENEENNSZ—
RS EMM T HE NS IR TR R

MEZAREERTFEENEH

STAT ACCEPTED #{ESEiR

TECHSUPPORT@BINHO.IO - REV 1.2

AEERE

IE7£i51T ROM M2 ; RAM MARRFH
RTH

£ W FIFO M“AZE W FIFO BOTH F
H; £ NERSEREN

EfiERENAREFEREERNEBRR
2

ETEIEITR A2, ®id ENABLE #
RESET 323N bootmonitor

GBI T 1024 F5; R RIEE
FIpBEE MR E

Rn 2z —2 KRB Y F2AKIRE
MERNZRITSERN, BIH#HTTIHRE
REFERGEFT, RSP Ki#E

FNRBE T —MERZARBE—N; &
W 1.2 TIRENE RN

FEIEAMENIEIRE 0x01 , MAE 0x00
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15 YRBRIE

+® 20. JEHRE

ARi& ax

BCR B4 EFSS (Bus characteristics register)

ccc EA®<H (Common command code)

DAA Attt E (Dynamic address assignment)

DCR R4S TR (Device characteristics register)

DDR WHIEEZE (Double data rate)

dToF HiZ %7818 (Direct time-of-flight)

ENTDAA BB ES (Enter dynamic address assignment)
FIFO et H4E X (First in, first out buffer)

HDR EEIERZE (High data rate)

IBI HFEE (In-band interrupt)

PID IBIARIRTFT (Provisional identifier)

RSTDAA SMInhESHESE (Reset dynamic address assignment)
SDR BHIEEZE (Single data rate)

SPAD BHRFER_RE (Single-photon avalanche diode)
SNR {512kt (Signal-to-noise ratio)

16 KXFACRFAEERY A

XA B RHERMES S P RENR OB NETENSE, EEF MIT FrRHEAT, FRHEXZAE
BEEEEEF,

assets/firmware/ THJ RAM R FEFRZFIEARET Binhoo EARINA © ams-OSRAM AG, ItHAMKHE
E7E https://github.com/ams-0SRAM/tmf8829 driver python A#RBETERMIAY MIT Fr[IEBED %, H
FRIEXAFEMITESS, tof frame.py fERAIMIZEME XEXER—XIR.
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®21. AREREERAS

X% BiEA

ANOOO7 .md X HY Markdown SR 4
assets/i3c_tof.py RITRARER
assets/tof device.py B2 B SiEH
assets/tof frame.py MRS S mhD
assets/tof render.py ST T
assets/i3c_mems.py HEZ I3C RALRER

assets/firmware/tmf8829 application.hex TMF8829 RAM R/ 2R, © ams-OSRAM AG,

MIT iF8]
assets/firmware/LICENSES-MIT.TXT JHZE RAM RZABFERFRY MIT Fa]HE
assets/LICENSE HREHMCEZSEY MIT FATHE

17 {EiTPsE
+ 22. EiIHRE

&7 .

e BHA TE

1.0 1 September BRE
2026

11 3 September 734 em-dash SR AT BITR. HEEE. MELRMEICHRHT
2026

1.2 9 September 25 1.3 TR Supernova XiEFEEEIEN https://support.binho.io
2026 BE. MELERMLEGICYRLET
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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 1.2

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. BY@EREEM
1%, ams. OSRAM #1 ams OSRAM 22 ams-OSRAM AG
BIFEtRE AR 4. mikroBUS #1 Click 2 MikroElektronika
d.o.0. B9
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