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BINHO ANGOO7 APPLICATION NOTE

1 24

ams OSRAM TMF8829:= 12C % SPI2t &7H MIPI I13C QE{H0|AE SY%t & HOE H|ZsH= &
A Azt A2 5 MMYLICE &t 2|0[X B0 T3l S0F2 FXtel Azt [ol 2|2 é’gﬁﬂi, =3
2 "O_.E_ LHel £hd 2R} O ZEA| CHO|2E 0f2[0] TA|0f| A O] O{ZILTE. A[OF FA[0]| CHa StLte| H2|S

Ofi CHAL Z0iCE7HE Z20E E0gL(Ch 7Hy 2 742 153670 22 215, 2 Z22 M2 CHE 72|
01| = 2O Ul 7He| HIAFE 2 4 ASLICH

|I>I

I3C= 24 742 |AISHEHAM 1 2lof 8¢t 7152 FIteLct.

1. 13C7F 24 MM QIE{ |20 =7t3t= 715

75 7)ol F= 0l

SHZAYY | AESLAT} MY 0| FAS YYSOR Y FA 50| O 014 HE M7l Fefo] ofLig,
(DAA) SUBH REO| SiLIS HAS TR 4 YBLICH

BAREES  BE EFI0| 48HIE YA MK, Clbfo|A 22X, HA J|5S BNSIOR HESE 02| &
A 7 e HAE HAY 4 YaLict

ZEHH IC 7, A, AN QIHEE N[O, 2IME 2% EE HH ME(EZEEHAE Y CIO[ME)ZE, RE
T4 E= Bl SLEL(ct

QIEHE Q1B MAZLHO|E] 2IRICE SAEN| QIE|HEE 21 QIS 2| F= HIO|EE & ELHEZ, ¢l

E(IBI) HEE S Ui MS LT 2 Hedt glELct

1 ofjofEf 2 2 IOl 20| E M&2 23 of|X| WOICt 2H|EE M&0t0], 282 =0|X| ¢ AT £EE

O|E RE = HY 2 BHEL|CH

o =2 Ms & TANZE 28O A= O0|E 2l|0|E ZE0||M Z[CH 12.5 MHZO|H, 12C= QE =2(212] 3tA|

= £ gHaLick
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X FAE M= E 12C7H A% 28 X Y Sl HEER7L
ol

Etzlol| ol & A X|HS 2e] EfZI0] o ZHo

gt ZQl(Hot- HATL S&6t 20| M0] S0{R2 ERZI0| BHE 28E £+ J&LCt
Join)

FFeMul g HIC]E A|ZATL oL} ™ol EFZ Ml MolEl 23 HE 5l 54
:I'"

12C T 2td 2| Al 12C C|HIO|AT HA S S RE 2 JUSLICH

B2 MAMo| Hett 22 Hes 71oistH, O B2 Tg2 2S00 CHELICH 0] .t E& Binho

Supernova USB A E O{HE{2 TMF8829E CHELICt. 0|2 & ‘|3f ,HAZEE AMdHstn SEZE 0

TS, He2| £ U0 E CHRESSH AlZfst, & Ad2 & 2E20| M3dt= EE SH A= Ol A
Z1Z 226t n, HDR-DDRE T3S MASHH, 9| 7|5 £ EfZI0] AH|

O] £Z2| Ml 7tX| E40| 2 AEE O{ZH| 2-d8l{0F ot=XIE ZFoIH, M| 7tX| 25 X[ AE B g4A{9] Ml
Mot HELIL.
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BINHO ANGOO7 APPLICATION NOTE

B 2. 2X[AH Y SA et THE F

am

M SAE OX|= g

Hel £F Uo7t

=2 FEZC E= ROM iZE|A 0| M2 2 AESHH, = Tf HE|E ZHBHX| &L of
CECINRES = 2

AlolMe Heg 2 it AS S8 RAMOR CHeREE|DZ, 0| BES AR
S RIZl £ AZte] Yot Lt

ZULFIFOE S 72| AXIAED} ghaLich ST 2olst malel KMol 7I&E siLie] 94 Haoz glo
of et o, B 2IOH LITIX|7} FIFOO| ot CHg Zaoig &4 ALIct

E£XO0| HIO|EZFOF | 48x32 A2 JhE 22 Zuh ZoH0l|M ™Y 4674HI0|EE BHetStLICE 0|2 Qls £
L2t Z2HOIE B 3l ME St 7.3H”0M 2HQIsHH, 2 89| 37|= 1M1= MAIgLICH

o|aZHES, BeIof, S2tols| EEO| Fe| WX BLICH 2E EHAls SAE PCOIA
HaelL|ct.

> 2
N
R
i fir
E‘_
I_

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
I '

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

a1 B FURE X HO[ENK|, 22|10 2 THA|E HEOhE 2IX|IAH.

11 el

O] ZME OHX|H SIEQE H&E K= TMF88295 13C HAN| S5, REZHZ LA TYAF| 12
el £ HAOE CI2RE0t] AASHD, 2t & J2[E8 45t & Y= Lo =&ol= & 714
g

2t
S Zoto] £ DS i C|2Estn, AHE #H-St, HDR-DDRZ T3S HEsH0| 22 &
2ol 2 CIOlE HO|E ei7|2t tixE ABst, & 7hstt 22 RE EfZI0] FAS FAHSH=X| 25
gLCh

LR = 222 LIGHTRANGER 14 Click® TMF88292]L|Ct. SHERO{0f|A A|RHOH O] EMS ZE &
H2 A HAULICE
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BINHO ANGOO7 APPLICATION NOTE

O lmEL Y3t W H0|M, 7 FetA0| ChEt ARAED B, HAEIY H DS, FE H2|S [
AHEE WSt HOIE SRR HFS CHER) Skt ol MA0A HA Yol S 2t Asiof w2t &
2RI, HIA HIC|7H 2 A2 RIBELICE,

1.2 ML C|Hjo]A

Ol H= LIGHTRANGER 14 Click®| TMF8829E AIE%fLICt HA EXt= 2= I3C EtZI0| HEEH, HE

20, 74, =3 Hit= of7|M dHS= SAE QIEH0|AS Z2Q86= TMF882x & TMF88xx MZE
ol MLt

13 o 2N

ZM EX
TMF8829 H|0|EAIE ams OSRAM, DS001140 v2-00, 2025-Nov-12. 10.2Z0{| A 2lE{mo]A S

Qg s 2[H|H

TMF8829 Host Driver ams OSRAM. H|O|E{A|ET} & ZSHX| 2t TBSHR| b= TR X5 FO|
Communication
TMF8829 Python E210| https://github.com/ams-0SRAM/tmf8829 driver python, MIT 20|
H MA RAM OHEZ|A[0|M o|0| X[t maj|Qf L& Mool £X
MIPI 13C Specification MIPI Alliance
Binho Supernova 24| https://support.binho.io

2 LQSHAHH| U ALE 0]

21 stEglof

Binho Supernova USB S AE O{HEH
LIGHTRANGER 14 Click, === TMF8829Z ElX|$t 7|E} EE

UsB-C #l0|=
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BINHO ANGOO7 APPLICATION NOTE

oz
H 5. AESH= M=

MS 25

SCL I3C 28, o{HE{0|M EIZCE

SDA I3C HIO[E], e

33V Efzl &g

GND 2|&
M = Het TR SHRILICE O] 2M0M = o ZR0= AETE M, 2[4l 2ol AESNT Xets HAESIX]

Lt
A3 0] SH9| ofn AIME 5 B XS IO YASL
olf, SX R4 U HRCHAE BY IS0| WS O Saol B OfHET TS TLICH B, B
glof o=, J2|3 NEe| BE Zajel 97| SCLI SDAOH OfEE(et EFX! 2ol OFR 2 Sk BAO|
N ZSHHMSL|CE

1 O A

HA MH
H 6. AI23HHA MF
MY z
ZAEZE 0|E 5 MHz, FE| AtO|Z 50%
QE =39l Ho|E 1 MHz
1E 2T HAE RE
HA ™Mb 3.3V
ATEQ0]

pip install binhosupernova

O|&=ME Python 3.122 binhosupernova I{7|X[#IL|C},

72| & HYo{= of|Al O}7}0| 20| assets/firmware/tmf8829 application.hex E ZLBHE|0| Q&L|CE
Ol= MM HIE{e| ZdoZ MIT 2to|MAZ ZINE|AOH, sliZh 2t0| AT} assets/firmware/LICENSES-
MIT.TXT 2 2H MSEL|CH %4 0]0|X|= HNMIE https://github.com/ams-

OSRAM/tmf8829 driver python Of|A] BF2 2= QUELILCE

ARt 24H|E Moz TgILICE 0| EAIE 4= gl EO[20ME MHS22 A gAle=
H
—

=
S0IM 23 Chal Of 4% 20| MAEILICH PDFES A4S EAZ 4 ¢{ODZ O

8t 2&
DE & =52 i SAlo] ZnL|Ct.
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BINHO ANGOO7 APPLICATION NOTE

SIERO|E HESHA| g8 HE S SfelgtL|tt.

=

python i3c tof.py demo --mode 16x16 --style mono

A HE: HA G

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

Ol= F7lel 38 EY ZEZ O|RO{HELICH. RSTDAAE
EHOIIM A|ZFSHA| SfLICE O|0{A ENTDAAZL SX F4 ot
EtZI0] 48H|E YAl MEXZ SHHSIY, X2 FLE RELIC

LM = FAE HFoHX| ACH, BEQ B Fas MEE[R

HA 4 YX|AEE XHMIS| §0] & 7HX[7F JAELILE 0= 22| FHO|H, 0 LLEQ| LIHX| £Z0f|A 0]
£ A7 fE2LIch

H 7. BCR 0x23, H EH 2|0|

HE 2zt 9o

0 1 Z|CH HI0IE| £ Mgt Etzlof Misto] 2B =2, HEER|= 2 S £0|7| To| Z3|s}j0f LTt
1 1 IBI X|#: Et2I0] QIHE QIHHES LA Z & ASLICE

2 0 IBIO| =~ C|O|Ef HIO|E7} l&LICH

5 1 18 7|50|H, o] 2E0M= HDRE 2|0/t

1020M= & I7HXE BF HYE SHI 50| Al gtLict.

OHEZ|A0|M et REZD TY

HX|AE oxee 2 FF2| Ml OiZS2(A01M & 0= 20| & SUX| 20gtL|Ct, oHef Ao 2 2= 9| BE0
MHE M HIXIAEE ¢1oH LSt Z&L Tt
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BINHO ANGOO7 APPLICATION NOTE

target at 0x08, APP_ID 0x80 v33.0

H 8. OiZ2|7|0|M AlEX}

s HH Fo A st= o
0x80 HEQL|H HEZM FE2 2otSeLICH RAM 47| % M7| FIFO 47|, O Z2|H|0|M Al
J£|F
0x02 ROM OiE2|#0] HEE 206t £F HHS HEL|CH
M
0x01 RAM o Zz2[#[0] 72|18 F™LICt
M
HIZ0| 0|t Z{OE A|ZSH=X|= ENABLE Q| powerup select LEJ} 7|274Q1 HAol S0 QX|E m)

F=0f ofch MEHELICE. of7|M £ RE2 FERZLIHZ ARSIH RE2H HH 33.02 213tEZ, 0]
HEof= thAE ROM O Z2(A0[H0] gl S AETH MG HiE HEN7L0[0| LH22EE 7|T2]= SEf L
Ct.

0x02 2 A|ZISh= £E2 of2fl T 2R3, oxse L2 AI”3PE 252 UK $ELICH oxel = A
|

Sl= £52 Ol MMM CH22E0 HYHE 2 S0|H, 2ZE 2| M2 = B =3 4 Q= Of2f
CHA7t o] 20l MEELICE
Motz 2 FHELA oM RF FERM HEH MEE 75K E’:'.:EfE AYLICH ofZ2|AH0| S HH
& RF0= CH22 28 2orS0|2ta XAl &= IELICE O A St= HES O[dstX| =Zot7| tE L
Ch 2 Z22= FA0| 23 F0|= g4 &0 U= ZAE QIEM0|A EﬂXI E{2LIC}. powerup_select &
2H|E 2EO0|H, 2t 10| REZL|EE ZHELICH
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 H|E 4-5 powerup select

¢ ofo|

0 Myel gls. FEIH el AS MEEL|CH

1 RERLIHE ZHst1 FXE FASHH 22E FF2 7|CHELCE

2 HE| E|0] 28 RAMS| A% A2 A O0f U= AS AHetLICH

2|Me 2 EtZI0| A0 M BHX| 22, CHE 2f10] SESH{H THA| E7{8lof Bl R E2[E|= 0|E RS2
2 st ZutE 2Lt
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5.1

BINHO ANGOO7 APPLICATION NOTE

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

OI7IM= SH Fo7t 22 USE SOIX|T, Et2I0] o2 JHel H A0 M= 0fZi0] 2FE|X| gd&LICh 7+
C o

RAM OZ2|A|0|M CIRECL

HA 0= Intel HEX TtY 2 HMSELICE 0| 2| ZEQF HAE|E 2B EE TH Foi| Helsliof t, 22
16H0|E 2R =00t A FRH StLHE L= il R IH2| 21 AERCR L22 Tt TI-ME LTt

o| ZO|E H2 FIFO A7| HE o= MK el CH3, FIFO 2IX|AH

NW

2t 222 rfal FA0} 32H|E 9 B
AE

2|agtLc.

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

ZO|7t /= HRZ EHEEZ S82 A ZAMK HEslor HLTh LRU YT A== T e = 8lE
L|C}.

FOZMM 2RO CIREE

Qlo| H242S w FIFO ( 0x44 )7} OFL|2} W FIFO BOTH ( 0x45 )IL|Cl S9| Xj0|= HIO|EE o{L T2 AN
of MLfQIL|C B Eols TZNAIt & 7 X = Cf O|0|X|7t RRSHH, St 2 M= HHES AMEHE
AZEAL O X MUME LFE 2 HNEX| AELICH

W_FIFO 2 LI22E5tH YHHOZ A ELILH 2E S50| 2@l SEELICE. START_RAM_APP 2 &
1 ok 2 SEPLICL 2% O3

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

HXIAE ox00 2 oxFF £ A5 ENABLE 2| cpu ready = Low= RX|ELICE A HIW CPU= AIZE[R
X2t &= Hujjofl= Heo{7t 910 EE0| HX[UELICE CHREELE AIE ™A 2HIE 2108 242 ofF A
T SIELICH w FIFO BOTH 2 22 A|ZFAE HastH CHS 1t Z2&LICH

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

Of Holi= Mol e ZHHA MO 2 LIEFLIH {3 7+SOHA| g45LICE RAM LIE2 A8 E 2[M 20| {X|
E[2Z, oF HO|2t: O E2|#|0| 84S ddet RF2 & H CPUO| R=¢! O|0|XIE ERsta ALH, O 9
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- =

Of w_FIF0 2 CI22EdHE YEHOZ AFELILE FoH= TH AO|E = X i 2= AEFEOf| A LIEHE

L|Ct.

T HO| 97| 2 0|E AlZ}f MmOl CHE Rt 2 & UELICE. ADDR_RAM ( 0x43 )2 7| ZOIHE HF
Sta1 R RAM ( 0x40 )2 1 2{X|0j|M HIO|EE gtetstE R CIREET 7| BEJ=X] ele &~ ASLICH
ENABLE 2 pon I cpu_ready £ E06I2 2 TZ MM HX|QL EFZI0| O O|A&F F=A X|™E[X| = MEHE
TEE 2 ﬁ ICh & 22 2% XA o0x00 OlA oxFF £ getEfL|ct,

SEEZO2LOiE EIE‘LIIOI).E% *8 Y HENO|ZE AIBSIEE of H O8lsH = 7HX|7F JLELIC
CMD_STAT 2 BHO| M ZSL =1 F IHHI— et =™ ME IEE CHA| 0] FELICH M2t SAE

= 57 gfo| ofL|2t B FE 0/9/9] BZE glg EYYLIC
while time.monotonic() < deadline:

status = self.read u8(CMD STAT)

if status is not None and status != code:

return status

STAT oK E ZYoIH CIHE S BE0dt= BHAM HEHA £, & Huy 27| Mof| ELt= BH0M=

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 0O multi-
object 20 C

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

HA PG 256HI0|ER & T2 M| M0 14Z 2HI0|EE 0.7 O|2Hof| 2-4LICH Ol= MAS 2wt &

ooo
OfLIDE, 0] HES A3 BE HZe| B8 Alzte] Yt ELC
OFZ2|7101 M2 AISFOHH EFI0] TAIZHE|Of BA01A WHELICE 2|XIAEIS 2O2{3 BIX| CHA| EAsOF 2t
LIC}. 012 ZALHIH DE 7|7t oxFF S WHEHsID, ol 9ol A3ist HX|9} E2to} Ho|x|2t 22 0|
OFglLICE,

o
Ik
|
o

= Mea £ AR

AME Z 32| E0iC ARE 4 E HO|XIE 2 AL 2 e MEH2 2f|X|AE MT] BT} OtL[2F B St

Lt2 O|RO{FLICt O] HE2 HO|X|E 2X|AH 6x22 0|42 RESHH, THA| 47| Hof| MFo e 74X 7t

2l 242 290|E WHOlE 4 AUBLIC
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8x8

8x8 &7z
8x8 1Y
16%16
32x32

48%x32

opx|eh g2 At

ol & A0 5%

CFG_PERIOD MS

CFG_RESULT_FORMAT

Q50| 2 Zd2 CFG_RESULT FORMAT &IL|C}. O|=
M, 2E Z2j|of|lA Z0iCtH| 80| SLct.
E:3

2%t L E0| OtElL|Lt. 7.4E0| HIZ

BINHO ANGOO7 APPLICATION NOTE

S E=

0x40 64 1
0x41 64 1
0x42 64 1
0x43 256 1
0x45 1024 2
0x47 1536 2

OfZ0f| 2ret FiL|ct.

FOf|OfX| 2| X|AE{ 7t = 71 QUSLIC.

0x22
Ox2A

# ul6, measurement period

# what each zone contains

2t Zo| 2ag 2K

10. 21t T9 HIEE o|n|
HE Zc Hlg
0-2 = 20 MK £ 1~4 2t 3HIO|E, M ZE I

3 HHE Mz LB 2| +2HI0|E
4 ZE 0|= E20] +2HI0|E
5 EE ARAES FFG +2HO|E

24| tLtof M= Tt

2t o M3E o

gt Al 5HO|E

UCH =2 HIO|EQLICE 1 * (3 + 0) + 0 + 0. 2K dllof| ZE M LEE
4674H0|ES}

TSHSIH 24HIO|EQILICE 4 * (3 + 2) + 2 + 2. 48%x32 J2|E0|A= 0]Z0|
36,930HI0|EQ| xt0|7} E|2 2, IO F|gF0| OfL|2} CHEZof 25t 2™ ULICE
H|O|X| £ CHA| A0 ZHZ A[&SH= 242 EHY StLIO|H 13 IEE=CHE

SLICh

status = device.command(CMD_WRITE PAGE_AND MEASURE) # 0x14

# STAT ACCEPTED (0x01), not STAT OK (0x00)
FI|1H 5EE STAT ACCEPTED £ E105t11 EX|E WNHX| A% HAHELICE O] FEC| Ot
STAT oK £ E1ISIEE, J0Z M= ZE= A 50 5 S Aifst Ao = TEHghL

TECHSUPPORT@BINHO.IO
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7.2
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BINHO ANGOO7 APPLICATION NOTE

Y 8471

o2 FIFOO| M JLict

HE| HIX|AE = &LICH £H0| k2E[™ INT STATUS ( 6xE1 )2 H|E 00| &1
210f HLICE.

&7|= FIFOOIM A|ZfSHA] gd&LICE B X[AE ZQIE 7t XtS

, L2 2 FIFOOI|A

ZItst | 7HQ| systick HIX|AE 7} oxFA 2t

OxFF 2| FIFO H|O[E{ 3|X|AE] ALO|0]| AE=Z, FIFO &EH 2 X|AE| oxFA Ol A A|ZFgtL|Ct. O] CHA HEO|

EL maoluct BiX EAI Zajgo] Yt ofDE, Clans

OxFA
OxFB
OxFC
OxFD
OXFE
OxFF

INT STATUS = 12 M A| sHiA|StH= 2| K| AEO|H, TS
X

Z2[HH 20|E EE&LIC

FIFOSTATUS —

SYSTICK 0 | five bytes that precede every frame

SYSTICK 1 | and belong to none of them

SYSTICK 2 |

SYSTICK 3 -

FIFO — the frame itself, and it does not auto-increment past here

|7} OfLI2t /7] Zioff shA|sloF BfL|Ct. 4l

o
—

ol c
21 T
Me Ztg Al SO|22, LHS0f shH[SHHE 0| Z2f|Yo| MEEl= St SAS Z2fel Z2HIE HE + 2

&Lt

glojot HiO|ETL 2E

zo| 37|18 WL

Z2f|2 16HI0|E 3T, Z2= O|FOT &, 12HI0|E FE 2 Y ELICH

I

B 1. =8 6l

my

0

2-3

4-7

1

12-15

gc H|D

id A9l LIE ox1 2 Zu IS LIEIH, otel LIE2 23 H ZEQLICH
layout CFG_RESULT FORMAT 2t 22 QI L0f| HE 62| MEZE|Q E2i0E Kt A
payload Ol HE ol ZE L2 ZO|

fNumber s T M

temperature HMR2E, B AS

bdv ABE o= MY

refPos &st 7|1& o3 /K|

8l|cf O]9 = HIO|E 2(X|7} layout HIO|EZ BHEDZ, CHE FALL HA 0| C|2E8HOF SLC}

Zo| Z2 3~24HI0|E0|D, HRE 2HHOZ

S0 HISHA| pdELIC DZROX| 2 S2 A= JtSet

2EAT— -T1—

2 jo| BHSO{FELICt.

Sl ofl= XAl 20| S0 A2, 0|Zi0] 817] 27|

muin

~ ‘6‘|-

got= o Aot AEL(CH

rir
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7.3

BINHO ANGOO7 APPLICATION NOTE

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

TYE BESRE 37|18 A TaQo] Bots
30| Ch29, 7|28t 740| MATH SHO| A B9l

T 7HR] MR AtEOl O A2, 22t 2FEIf OfL|2t £

r
o
o
e
mn
r
i)

Hel=1/4 Z2|0[E TeLICt 0|20 £F0| LAIRE= 0.25 mm e s YL|Ch ZE|0[E 2 2™ 2.7 m
off A= HO[ 11 mof| LIEHLIH, Z22to| ofC|o| = WAjo| X E 2X2 20|X| 5Lt

X 842 WhE MILISt TULICE FE{2 ofjef HIO|E2| HIE 02 HH0{7t 0|0] ZE2|0|EZ2 HetHSS
SYLICE 2t £ AAILYSH| Zof FEIE 210{0F StH, Of= HIO|ETZ} EAISHS &= A{ 2t BIHIL|C.

QmAMl uc

0-3 t0Integration

4-7 tlIntegration

8 frameStatus , HE 00| 8&E|H Q%

9 reserved , HE 00| 8% E[™ 2|7} o|0| Z2|0|E £
10-11 eof , &4 OXEOF7

frameStatus 2 eof £ = CF ZAFE JHX|7t JCH, ME CHE WS AARILICE T2 £ 0= T2
O| FIFOO||AM 2T tA| LIRSS 2Lell ELICE frameStatus = MA{Z} 3 Z2f|Qlo| HIE O] 2l ZHE A 7t
SoiCtn metstg Zhs| FLICE

Q! st} M

op
rot

FHELCH S = ASLIC

32x32 T2 1569H0| ERQILICE O| S ot tHO| T =2 1OM OtF A HHEtE|X| 45 LT,

error: short frame read: 0 of 1569 bytes

321 94717} ofLizt ¥l 24710|3i, a2 oiFH| Mol FIFOO| ot esLITE. 27| Zoloil cieh ofF! Eh
g ofel 2AE Hapel 22 4 YL

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

O] ZAl= MIM7} Ot 2t ZAE O{RE{0f| £35t22
OfF RfLICH EF2L REA|7F MABHE 242 E THE <AI0|H, 0|2 7|&EL2 B
2 7HKI7F ASHC
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BINHO ANGOO7 APPLI

CATION NOTE

GETMRL -> 01 FF maximum read length 511 bytes

GETMWL -> FF FF maximum write length 65535 bytes
E}212 511H[0| ES MOISIX|TH 0| S ZHH|SHA| SE&LICH et 16x16 TS 80THIO|ER 9o AT}
0 CRYELCE M2t O =Xt HEo 2= Mg 0Fot 7|F0| OFgL|Ct MR1E Zo|= AHZE SESt
= ZO0|E 2AHIISH, MES AN Z Fetshs A2 O{R-E Q| St=o|H, of2fle] &Y ei7|= 1 XS 7|&E
OF 37|15 FHELIC

It of|E ot 2 He T2 L

= 0|t Z0| oxFa Ol A|ZISHL, 0|29 2E ¢

OOz, urEsA OB m2YS HSTE CHA| AlRGHT] 8T 22 maj

b0l 81010k 5

5tH, 0| 7Hs3SHA| ot 20| FIFORYLICH & M &17]
71= oxFF OlM AIZIRILICE. oxFF = XS S7I5HX| &
o

S 0|01M H&LICEH
register = FIFOSTATUS if taken == 0 else FIFO
chunk = self.read(register, min(MAX READ, size - taken))
16x16ELCt 2 ZE J2|E= BE Z2ojA 0]Zi0] HRFfL|Ct
7.4 7t 2 £ J2|=E olE2|WElo| EAtEhCt
32x32 IE= 48x32 £ 2 ot LU0 HE £ U= AL HO[EI B2, M= ot Hof| 16X 2
L1 o= =HIRIX| S 2{|0|0F2 HIO|EQ| HIE 622 HA|ELCE.
T Eot2 o[0|X|| #|Z 2t of2{Z0| OFELICE & M7} K4 WS, F HW7L 24+ HS HELICH
frame with subframe flag 6 -> image rows 0, 2, 4, 6,
frame with subframe flag 1 -> image rows 1, 3, 5, 7,
QIEZ|YSHX| fn AOoH ERX A R E AEY £ gl= A7 LESLICH ZHO| Hito| 2] S
?Iof2H 2 & B LIEFEL|CE.
HHHHHHHH%%%%%%%%@ <- the same scene
...... St SSH A HHHH %% %% (@@
...... HH565%6°%6%%% %6 %6%6%6%6%6 %6 °%6°6%6%6 %6 %6 %@
.......  HR AR %656°6%%%%6°6°6%% %%
..... HHAH %% %% %% %% (@ <- and again, sixteen rows down
...... H#%6569%6°6%%% %6 %6°%6%6%6% %6656 %6 %6 %6 %A@
....... HH AR HH65%%%%6%6°%%% %%
TECHSUPPORT@BINHO.IO REV 1.2 13 / 25



BINHO ANGOO7 APPLICATION NOTE

2247} OfL|2f

TA &ML oML E ME R Y Saa2 YASHH, FE[A L S5 T2 o] =&
dE 7ts58 LRI ELICL
=
8 53 2 Aoy
PN 43._ He2| J2|E= WMIF E0ot BE S B0 JAX| P 32 FEE Ho FI|0= X 42 ¥

EXH A stLto & F 7l HO[E A2 £0|7t 2| of £ H{0[22, A SiLtof| E SHLHE T2[H FAY 12|
SOt ZZEst MAZId o= - ELIL 9/F Bt 252 ot Moz 12|11 of2i R HEto 2 HiZ 0| £0[A|
StH, X2 Qs & £ A StLof| 22 = ASLICH S&H[7F SHIZ| Lt21 32x32 0|0[X|7} E{0|
2 160l SoiZLIct

MUE|EE RAIE E2{6HX| 920 OO R LIEPHLICE 2= Z0f= M= of ZHSH[7 A, ME2[=7F &2 T
EUS g2 USU 20| J2|H MIHOZ QS S2{L LIt M2 M| o H2Sto] biEM =
Oz Ho|22, St HE2 FIZ ST A2 ME[E 2ot HEgo HEL T

MY AFHUS o|0|x|t B WO C My AT 2o00] tHEERAE=X] Z2H Z/0] O|0|X|E HE[=
AHE & AUSUICH Hel= T XtAof| M, 20| OtL[2t 21 ef 98t ¢ —E— |2 F|St22, 5iLe| oY
20| AA| L LIHX|IE 2=5HX| eAELICt.

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

TECHSUPPORT@BINHO.IO - REV 1.2
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BINHO ANGOO7 APPLICATION NOTE

frame 2 16x16 256/256 zones (100%)
multi-object 23 C

near 126 mm

HHHHHHHH 6% %%%
HHHHHHHHH6%%%%%
HHHHHHH %% %% %
HHHHHHHH 6% %% %
HHHHHHH %% %% %%
HHHHHHH%6%°%6% %% %%

x =

& 35 23271E XMI&

St=Rlo] 8t

#, 3 99| =H|, £0| = Ctofl ZX|= 7HERtE], 221 2|0 whaf s K| =
2ot SQELCE B2 XM E 27] £2 HH2{E 25 2ol HojE s +#
TECHSUPPORT@EBINHO.IO REV 1.2

median 369 mm

HeE A

far 3536 mm 0

SA[2] a2 o[ 2 A0l A

440{LH= RQlLICE

o
H1
H
>
[
=
et
o
ot
>
$0
|.|-|
Ju
ot
0x
0z
2

>
0>
N
N
H

oot
0
2

30

).
r
ll

=& 0| 25674
ALt of= 4z
ZItALBZ HH FH
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BINHO ANGOO7 APPLICATION NOTE

=
Zg = ojd2l A
Fpte 2ol FHRRIES Hietes 2 1 |HE U o) £E2 EE At 1 el 2KS H2lzoR
2SI, 718 7Pk 2 BAISHE MC2ls MATH st RS Y ke SiLIE &7 ELich

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

6471 & F 15717t 2 o2 BHE EUMSLICH 2 0= 0| BSS & & 22| T oY
D=2 02|82, 0] 7|52 2E2Z10| oLzt =o = 2IL|C}.

glo

3 =2

H|2 Zo} o HFO|Eo]| LIEFELICE ex3C = 415, L0|X, AZAEAE Zoist || K2, 7|2 ool
3H}O|Eof| H|sH =& 24HI0|EQIL|Ct 8x8 2| =0 A= 1920 E0]| CHsH 1536HI0|E0| 11, 48x320 A&
4608HI0| E0]| CH3H 36,864HI0|EQIL|C}.

MIEl 7|50} 53 E Sato| vl

320|M= BCRUIM T 7HX| 7|15 MAS AJYSLICE = CF 22t I=7F OfL|2t 2H& Jhsot S &} t =510
AlHRELIC.

QIHHE QIEHE: J}SotX|T A E[X]| 843

BCRE] H|E 12 EF210] QIS SIE{ES
A THOE] 2Ll Ax2 2 4 AU LT
A
=

E Il’% AelooHAlla_I gEHQl J_'—I'%L‘ltl-

ox
ry

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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10.2

BINHO ANGOO7 APPLICATION NOTE

3VH Z 0| =AMSLICE 35 o= A 222 A2 K| AASLICEH MM HAO= INT_STATUS 2|XK|A
=

Efel QIEEE Tloz ) 2tz S &2|H, 0| /¢l IBIE & *c'i |7I1X| g4&LICE Ol HIT XtA| =2t0|H
ot YX|SHE M2, O E2t0|H & X AEE S5 IBI X} E T ZelotX| g&LICH

Ol= ZYL= LIRJ| 20t 2SI 85 = 7HX|7t ASLITH BCR2 &2[29 HA QIEH|0[A7 RS &
T A=K 7I%ﬂ #, 0 20N 2k = oiE2[A 0] HAUIE O 7|53 ArEsitta of% 5fXI E=ClIng

£71 215 100 HzZ HX|AHE EYot= A2 2 HIO|ET & 20|H 23| 2EXY
LICE, J2{Lt & Mo 2 QIHEHE 715 T2 &S 7|t 2A2HH, S5t Heof EIHI"101|)\1 0| =

ML= = =
18 OoF BfLCY.

HDR-DDR: 713 E|0] AX| Z A2 K| 4

HIE 5& 118 7|2 MU5HH, I3CH|M Ol= EfZI0f X[ StLtol & H|0|E 3[0|E =& X[JetCh= 5
YLICE O] 2F2| HA QIEH0|AS 7|=¢t S0 Atze F 7HX[QlH|, & Cf 23 REE AFSHA| &L

HIO|E{A|EQ| QIE{H[0|A EH QI DS001140 v2-00L2 C|HIO|A 7} "provides 13C serial communication
interface with clock speed up to 12.5 MHz"0|H{ "after the Dynamic Address Assignment, SDR
Mode is selected for private messaging"0|2t1l 7|&8fLICt. HDR2 BA|MOE ZIUSIEE, 0| F&
sheh 5 EFZI0] EQI AEfof| CHSH HIE MEQILICE J2{Lt 24 FH|of| HDR, double data rate, high
data rate= O HEZ = SESHX| ZESLICH HIEIF S71Tt Python E2H0|HE OFEZEX|QILICE 1I3C T &
FEE SN FAE MWEYsH= Z480|H, HDR ZIQE DDR MAE 211 £ £ 0= Z0j st AZ = iEL
Ct.

mEtM 715 HIES EME M2 O{RLIH, HIK| Zot= 7|5 HIEQF AL CHS HE2 OTI7I0IM Y2
20| otL|zt HYo= eelvt Zo|H, & REO 2 LigL|C.

DDR B HIO|E= 9= FAYULICL DDR 2470l A B HIO|E= X AE FALE O SFEHEE MEHX
T OFELICE ox80 FE oxrr 7HX| 2E FHE W X|AEH BS 24 U5 =3[t

<=

register = (command - 0x80) * 2

kA HE oxgo 2 BIXIAE oxe0 O|A 111, HAH oxrp = 2IX[AE oxFa , T FIFO AE 2| X AEOA
X

AELICE Ol= Hes| 2|y 47|71 AEHE = IKILICE
Z}16H|E == 22 HIX|AE{2| SDR 24710l H|3} H}O|E7} FluFR 0] =&ELICE 0= =g piot AC|A
Fleke| EH|7} OtElL|Ct. HIO|EE CHA| StHHO{OF &= F =27t SY et HIO|ES ghetetL|Ct
SDR read of 0x00..0x07: 01 062 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 60 00 <- matches SDR
|
=

O] & 7tX|E 1245t Z/0| 2| MA|E HDR-DDRZ 11 SHIEH| CIZEY & JASLICH
Ot 7t 407 Z2fdS 4RUY, 4070 25F & F20|M R CIZEEUCH, HE0| &2 o

Z2EHZE
&2 o
2 HE[E OS o/ HO|ER HAHE[= HIO|E He|= 22 Z2 HASLICH

E1 20|E

o

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

HDR-DDR2 AN 2 38iE|= ZRELCI BCRH|E 52 MoE|= A7t O Hol, Z™Y Ho|Z2ET 22
HFO|E CHR|o| 1 = £:0f w2t X2 2 0] 279 BEENME SR2TLICL O] EFZNME 0] ZEJ THE|
Ao etMst £ mayds MYEL|C

—

O] 4 X WAOIA HIRE|S Zut 51LES 20} S JHXI7} UBLICH DDR BYL 16H|E =S FA K|
StO2, Ofl HHE I XHHE oxrr ©f FIFO GIOJE] 2| KIAE{] SO0IX| Y&LICE 2KAE oxFeE 8 Fa
X &6k2 16101 £ Flofl FIFOO kst B2 oxFF 2 DDR Z#|2) 17| 0[0f 7Hs S AlS3X|oH
Bl2le MTASHR RROO=, DDR @7/ SDR 27IXE 288 4 elLICh et DDRS Zael HH
7} ¢t o] B0 Sof7ke da|, & 8x81H 16x1622 MSHEILICH SYURIES Linix|of chef 521 2t o
Bots Al WS HRELIC

error: a 32x32 frame is 1568 bytes, over the 1024-byte transfer limit,

and a DDR read cannot be chunked

OO 2 2B = 7.3 28 817
2ot CIO|E £ M dgfLct.

]

At238t= SDR AZ7} etHst my

s WL, F BR2= S

i

d &x

NEERY

H13. Al 74

s A

O1®iE Binho Supernova

Ef2l LIGHTRANGER 14 Clicke TMF8829

Heof RAM OHE2[A|0]M v2.200

HA I3C SDR, 5 MHz FA|IE, 1MHz 2E E2{21, 3.3V, /¥ EY eis
Zot zol 0x01 : = 2| sfLf, Med HE gl

=3 37| 100 ms

SN FA 0x08
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BINHO ANGOO7 APPLICATION NOTE

=TIl 4 235 Hols 4 Hs 24

8x8 64 225 1

16x16 256 801 1

32x32 1024 3138 4

48x%32 1536 4674 6
Zgh 24| it M TS 9IS0J2Hs, O BEO| MBehe JHE XS MHUM SHYALICL Hol2EE
Z 201 W} RO TA 4T T2l J|2 T2|Ce| 208 HOIES BASD, Ha FAE I8 o
we| 1L 16x1620t 2 2 TAIYo| 7380l 5 HEE Wo| £ BWOR Livlo| EA1ep] el

Ct.

O] +X|= #F1t 2ot ZoHo| SEHO|H 0|5 A= TAERN= FRELIT s A2 HA 22N SAE

off k2t St L.
O|E HIE = U= $H2 M 7HX|0|H, Al=3l = Bhet &MCHZ HAIRHLT.

15, A sl 0|0|X|2| H|EO| LT 2 mf HjE A

S =21

ZEANZE 28 =0 5 MHz= otA|7} OfL|2t Ha-ol EArElL|Ct. 13C &2 HI0IE 2[0|E= 12.5 MHz/IHX| Z

7| LICt

21 2o =0|7 ME{ WEOICH 2= ZE0i| A 2HH0|EJF SLICE 153671 E0| M= 281 HIO[EJt 7he 2 B +
EHRILICH

£ 71 =217 10 Hze| HA| s et== NC22 R710|H, B2 oZ2|A 0] Mo = ERstX| gh&LICH
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1.3 7l Qo

BINHO ANGOO7 APPLICATION NOTE

H 16. 0| EfZl0[ Foidt= A

s

SDR IX|AH 87|
gl M7|

Motgl A\ch 947] 2
0

Heoig

I_I_I

0l

X A0 4

0| O{RHE{7t

o H&

FASH=

HDR-DDR

re
B3
In
re
m
(]
Im

i

|2
Tl
n

b
on
N
é
1

12

Ela

El

30

>

SE

|C|

-

B 17. REEE =
oy
tof frame.py
tof render.py
tof device.py

i3c_tof.py

i3c_tof.py /2 Ofi = EfO|'20f| CHal X R3t1, 1 of2fe] Ot 2= B A0 Cisl X Z&

tof frame.py = CIZE#

H|7For! AF| 2f|ojotRE

QYIES Ul ol THUE 0| F0fH lom, 2A2g SHMoR

R

XA

T4

oll. ENTDAAR ox08 =&

o. PID 02 10 53 CD 47

of

GETMRL O 511HI0|EE 1%t ZH|E|X|

GETMWL O| 65535H}0|E

1024H}I0|E. 0|& €OH 9|77
Ez2{o| EY

O[Ol = FHE|0f UX| %S

[e)X=1
0

MOo{E|

[Myy— B

BCRO| Hel £ "oz LdEAZ|X]

8x8, 16x16, 32x32, 48x32, J2|1 &Hz2| 9 1™ 8x8 H

Zch 47H, 28 7ts

I HO|EQF &= ALO|9] &= olEd

AEHLICH K| =2t MEH

Aot T 37| = BE RY0|M T3] Edk= 2ol LXSfLCt.

TECHSUPPORT@BINHO.IO

REV 1.2

22 ,BCR 0x23 ,DCR 0x00

i}
o
rr
2
r=
2
40
N
H1
z
ot
(o]

H&3t SDR1t HIO|E B2 THE

olsHst T Al

OfL|2 QITTE 5tO2 MIA §H0| AIBE 4 YALICH Yy
Leo| 3274k £8 SVt 22y

%OM 801HIO|E maf|Q ¢i7|7t M5Et

E}00] OfL|at HE

5. HolHAE 7|

o?i

e £ AZF LA AS
g
=]
L|Ct.
Y=o Do A
SEECZ

20 / 25



BINHO ANGOO7 APPLICATION NOTE

H18. 8%

o4y s

demo B g Aic|2eL|ct StEY017F 2R i&LICt

modes Z O2|=ef Zk2to| 9i7| H|ES LIZELICt

bringup HeO|E L2 2Estn ZHES AIESHH 2t ¢l E 2 stLct

frame O|D|X| Bt & K5t ZetL|ct

live FTHE W7HR| MM S BHEEELICE

13 AS ED AL

F oM 2R CHR2EESHIA|R. w_FIF0 7F OfL|2F w_FIFO_BOTH 2LICL HRE B2 LHREEEL Al
It 23St opxl § MX[stH, o[ ™ MMe| R=%t 0|0|X|7F RAMOY| oL = Setoll= AL S5 =
A&LIC
O 2|AIst = J2|3 of Z2|7|0| M2 AlFHet Soi| CHA] B7{sHMAR. REZLIE LXl= 25 2|Msty,
RAM OHE2|H[0|M A|X2 2ES THA|ZHEILICE & Ct BEE2 HA|A M, 0|22 & FATL O|Map &

HIX|AE 0x002| oxFF Ol= L2E& 7HX|7I Y= F |' | &lolo] UELICE EFZlo| O Of & =4 X|HE|X| o
L BRI FA K™ X2 T2 MA 7L "X BLRRILICH ENABLE 2 SO M AETH £ QIELICH F HIY
Z20|= 8H0| M, LIHX|= cpu_ready 7+ & 1 ELIC}.

F0|E 371 317 Mol Zl|ojot2 HIO|EE M AR, 0|Z10| CIZYEl Zaf|nt T Zok B2 L2
Yol Xt0| £ 2HEH, HRE|0 = Fotd 2RIt YISLIL.

NEEEEE

12 7 otL2t 47| Hofl HA[SHYAR. MM = At 2 So|H, TS S0l 2 SH2E=
LES0ll 8|St

e
M X = T Y LIC

-n

Zaol B OIS YOSHNR. BE meg 2
olm, JYX| ROH TR BEE TaYe 0|

21710fl Mot T A2 o TS| FIFO| AELICE H=F 21 17[= WM7F IS A% 2|/ st2=, T
817|= M Z[0| ofL|2t 22 TS gretetLitt. REEIEE live O|M B Oid F2fE T3¢
MLIch ChE Z2fo] ojo] 21 UV| 2 L|Ct.

MODM
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BINHO ANGOO7 APPLICATION NOTE

= e
14 =M s &

H19. 2x| i Z
E of &+ 2l
APP_ID 7} 0x02 2 9{3|11 B E Ho| ROM OiE2|#[0] 0] M F0|0, RAM OHEZ|7|
STATﬁERRfUNKNOWNfCMD £ dietst 00| CHREEE|X| tUASLICH
CH2ZEQF START RAM APP O] B 32 Hupt < W_FIFO_BOTH CH&l w _FIFO 2 CI22EZEL
APP_ID 7t OxFF 2 /3|1 cpu_ready 7t Low2 C & S T2 Mol HHo{7F A& LICH
ENABLE £ Z3fot = 2|X|AE 7L 0xFF 2 2fe 2[M 2 = ORSE[A01M AIZF S EFZIS CHA] &

IR FASLITH

BEZCM 0| ARE o E2|AH|0|M0| Al ZIL|Ct. ENABLE 2}
RESET O£ REELL|EE ZHBLICt

short frame read: 0 of N bytes 217171 1024HI0|EE A ELICE L0 &LICt
o|O|X|of| Z2 ZHO| & 'H LIELE MEZHQAS QEZ|WSHK| gfn AASLICH
2E AH2|7F o | o A L= 1/4 Ye2|0lH thelE Y2[0[HE HJASLICH
He[7F el 2ol /42 Lts ZEQ| Yz|0ly Sea7t d™Eof YA &
Ades H8HSLICH
CIZYE Zaj|lo] OHZo PE2| 2R 7158 2[00t HIO|EE K| gtot & 7HHo| HREUS
LIt
£40| Y E F7|ECE =2 =&k SAETHLS Z|o| 2t=E|7| Moj| 2 TS
QIX| 2ot QELICE M.2E9 £F A7|2 &x8t
HAR
STAT ACCEPTED £ QEZ 3¢ ZF7|H =X2 0x00 0| OlL|2} 0x01 & E s |
ct
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BINHO ANGOO7 APPLICATION NOTE

15 otoq
H 20. °f0f
20 o|oj
BCR HA EM 3 X|AE (Bus characteristics register)
ccce 25 ¥ I=(Common command code)
DAA X FA g2 Dynamic address assignment)
DCR C|Hto|A EX 2| X|AE{(Device characteristics register)
DDR {2 o|o|E| 20| E(Double data rate)
dToF ZIH™ H|g AlZH(Direct time-of-flight)
ENTDAA 5™ FA g2 AIZHEnter dynamic address assignment)
FIFO MAME HI(First in, first out buffer)
HDR 112 O|o|E 20| E(High data rate)
IBI Ol = QIE{E E(In-band interrupt)
PID QIA| Al X} (Provisional identifier)
RSTDAA SX FA gt 2|AMl(Reset dynamic address assignment)
SDR 4= H|0|E 20| E(Single data rate)
SPAD £HQ! Xt O 2HA| C}HO| 2 E(Single-photon avalanche diode)
SNR M= o &SH|(Signal-to-noise ratio)
16 SM LW AA FE0f 2ok &

Of EMoil EAI=|1 &M MSE[= Ot7t0|20fl ZeeEl ofjF| 2E= B H#Z 22 MIELLH MIT 2t
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HH 0X|(S2)
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. 1I3C % MIPI= MIPI Alliance, Inc.2| &4 H &&= S5
MHERILICE. ams, OSRAM 2 ams OSRAMS ams-OSRAM
AGS| AH EE= 52 MHELIC mikroBUS % Click2
MikroElektronika d.0.0.2| AHEQIL|C},
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