BINHO ANGO17 APPLICATION NOTE

binho

FFVr—>arv/—+

Binho Supernova Z{ER L 7-
I13C [ & D STMicroelectronics

VD5S5G1 DS DERA k1) —=
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ANOO17
XEBEHR
*—J—F ANO0O017, Supernova, I13C, MIPI I3C, STMicroelectronics, VD55G1, LS-CAM-I3C, 1 X—> 1 >
U, XS, SAVHEAML, TL—LF ¥ TF v, RVA—/N)LY (vendor bulk)
BE STMicroelectronics VD55GT I/ ZOD 1 X—J 1 >4 T MIPICSI-2 @+ D IZ 13C =4
LTEHRE1SAVTORETTET, F50 VI 340 Y1 v OMRIBTINE. ROF 1
VICBEEODDET, —H. HHORYFTIEPC H5 USBIEETHITLAL 1EOFAHLIC
3.6 15 43 T UMDDofzH. PCHES I3C HAH LEZRITLTEREZHAIND ZCIET
TxtA, K7 TV —3>/—RTIE. Binho Supernova ' ENS5DFHEAHLETH TX
ETRIFL. JL—LTEIZT1DDGPIO Ty %R LT 2AITHREHIEL. 7L—LA
2/k% USBBHETPCIORTAEERLET, RUFTIE160x120 D8 EY b JL—L%EE
W98 IJL—LTRrI—=IVJLET, Python DF v IF v 1—Fo T S1TEa—
T MILTED, Eo23> 26 DHAIEINASICE>TESNILEDBDTY,
Binho Inc. ®ET 1.0
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IEC&®IC

AA=TJEHIEEE. MIPICSI-2 ZNLTEIZRILERET S0, RAMMIAXSTLI—NH
WETY, VD55G1I%. BEDREICHEAITZDLERAL 2 HMA/NZATH S 13C =N L THEGEXE
FTRIELDHTEFEYT, NICED. USBRR TR TEEZEH. 13C 2K ZZ2H 5P B3N 5
XZICTIVERXTE RAMNZ AXTA VR TT—RIREHD £H A

BB R A I VT T, EVHIELSRAT4 Y RIICTIEICTISAY>DAERNRL. #1340 71
JOMBICIDZA VDR ENEBEEZHA T T, BHDODRYFTPCHASIDT 1> RIICXH LT 160
N FDFRAHL%E 200 [@HTLI-E 3. RFET 3.64 ms. FR{ET 4.00 ms hh o 7ffcdd. 1F
CAEDZTAUIEPCHERT S FICEKHONET, HiAHLIGNRDELICHZHDHFEITTIHNE
KHDFEFT, K/ — L TIE. F1% Supernova BED 7 7—L T T 7HEVET,

¥ SR & E

ARFAXYMTIEIEIOREBEZFZWVET,

e PCHB5DVD55GTDT—k Uty b, TIZaXL—ay, NyFOATYO—R, /E
o JL—LDFAHHLERIKYT S GPIO0 Ty

e Supernova @Y > K I3C CONTROLLER CAPTURE LINES o 7R SR ETTL—LDEZA > %&F:
HEL. TEOTL—L% USBREETRLEY

o BIETL—LDOPNG 77MIADFYTFv, BLUVEH 98 JL—LDFATE 21—

o RBILIESAVRAZIVITILVRY

£ >4 ® MIPI CSI-2 . BS5—t >, 160x120 %8R BRIGEE. H LU GPIO TIFHR L A VN
VR EIDIAA (IBl) T7L—LERZENT 3t TRV EE A

WRTFNAL R
R1LWART /N2
7=V Bl HRF ARH#L
STMicroelectronics Gilisymo LS-CAM-I3C 7R— LR 4Z 0x0000 DETIL TR
VD55G1 K _E®d VD55G1 cut 2.0 S5G1 . 0x0004 @ cut 0x20 &
H
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1.3 BhEER
2. BEER
FFaxXrhk 214 ML
VD55G1 7 —&R > — STMicroelectronics DS13604
I\
Gilisymo VD55G1 https://github.com/gilisymo/vd559g1 stm32h533 o
J77L>YXO—R Drivers/LS55G1/1s55g1 driver.c RD/Ny FEFIE, R6 DL I XAZEFIA
HD
MIPI'13C MIPI Alliance
Specification
Binho Supernova https://support.binho.io
FFaX>bk
2 AT LEE

PCIZEED IBCHABLEETAATEUHE T —FBELUERELE T, TDH. JL—LTLIC
I3C_CONTROLLER CAPTURE_LINES X > R%Z 1 D&FEL F9, Supernova D7 7—LTTzT7HTL
—LehE BIMTUEL, 207L—LZIGELLTRLET,

R 3. &EDE
ATv7 RTI3HD i

Dy b, IZaXl—=3> NYFDOEY PC HID O< > F. pycosmicsdk
>vO—R. &BE

2 MU= VUM 7 L —LBEBROFE. Supernova 7 7 — I3C. GPIO AA3

120 51 > @ RAM ADFRHIAH LoxTT

7 L—LDiRE Supernova 7 7 — USBR>&H—/NILZ IN
LoxT7T (vendor bulk IN)

T L—LDORTEIIRE PC

REtEREDITIEEBRIIRDEED T, 10 V% FmTT) ICKELI-EH O GPIOO F. T1 >
CCICNILRAEBLERA. AN VI %ZBIRLTSM U ERAETHVIRETIZ. 300 ms
DRL—ZXDORBICT1ERIFIIBEEAD, %D OERIENTDE X TL

python capture vd55gl.py <SERIAL> <path>/1s55gl driver.c --trigger trace --frame-
length 300
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trace: result=0x0000 fsm after=ff level@0=0 transitions=1 rises=1
first 12 events (us, level): [(27675, 1)]
1/1 runs passed

fsm after=ff (&, S0 UHHRAHTNBVETBEIILRICEDIDNRE LIKRETY, HHDET
Tl3. EHRERAM) -2 T 2RI TEDOREBICEED E Lo I—Ta U T BRTOREY
IC. BREHCE Y Z BET—FLED

FOREH. 77—LTTT7IEUBEEND I VI ESAY 0 DRKREABRL. STUNZEFDI VY
5N SO VEBRBICXRAIITHRAHLET, COCTEEDEEZMR. SFHAH LAt HIC
£BTM2D EFTAHRICHEDZLSICLET, F¥TF¥ 1EICOTIYIIF1DOTHATY, X
14 OENMEEEANTIE. IARTOTIL—LD 120 T4 VDB IRTUREIN, EORINSAUIEHD
FEATLT

One frame: one GPIOO edge, 120 reads paced by the adapter's timer

GPIO0
line ready

t0:

Sensor line 0 | line 1 | line 2 | line 119
line written

13C read 0 ‘ read 1 ‘ ‘ read 2 ‘ 119
line read '

—
readDelayUs (300 u's)
: ;
linePeriodNs (340.5 us)
B1 1 0FAHELIFTL—LTEICT DD GPIO0 Ty P72 EEIZRTPa—ILENET,

T77—LUTTRBRATD1—S5%ZFELIRETEF vy TF v 2RTI 57D, A7V a—-)LEni
2 TOHAELOBICHD T 7— LTI TRIAIVHBEITINZZEEHD FEA. FvTFv 1
Bl ERRIE 5 M T,
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3.1

3.2

3.3
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N—=Fox70tty b7y

BELHEE
R 4. LELHS

Binho Supernova USB R X k74 7%

Gilisymo LS-CAM-I3C 7R— K (VD55G1)

T Y R—RA 33V EER

BWSy o NDIAV

UsB-C 7—7JL

=5

#+ 5. Supernova & LS-CAM-I3C 7K— KRR DEHT

Supernova

I3C HV 7R— k SCL
I3C HV 7R— b SDA
GND

GPIO PIN

GPIO PIN_3

GPIO PIN_5

NRICEHTIERFEE

LS-CAM-I3C
SCL

SDA

GND

NRST

GPIOO (T4 V#(#5ET)
GPIO1

VIN. 3.3V

WA
lFWn
[FWn
[F40
I
lFWw
WWR R/ —FTIEERALEEA

TV, o> 3> 33 %8R

A—F4JFT«IlZI3CHVR—bhE GPIO R—+% 3300 mV ICERELEF o ARF XY DTN
TORIET. VIN & Supernova &S5V REHEIZHID 3.3V EENSHIGL E LT

REV 1.0

AE D Dy UNFELC L. LoD EELRAATLETY, ¥ TFvRICERIEFC . EUHIE
BEJ-—FETNh3ZTHEOZRLACKRE LA ADET,

#HE: T T —rHIZGPIOO ICOP Yo7 F oA O TO—T &G LIEEFXICLAVWTLE
T HBHORVFTIE. FNUSE>TEVYDRY IR I T REUNAICEELEFEATL
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4 YVIo2bkox70tEy b7y

d—F+ )7 1IliE pycosmicsdk (&RHFJ 1) —2X). hidapi. pyusb. pillow D"H%ETT,
pip install --upgrade pycosmicsdk hidapi pyusb pillow

SATE =TI [FLALCD Python BBIRICE EFNTLS tkinter & 77> 3 > OFERIC
ffmpeg B FHL X,

Linux Tl&. 2 —4—(C Supernova ® USB TN\NA XL ZFD HID 1 V&2 7 T —AANDFHHE FHER
PHRETYT, HHEDARYFICA VA S=ILLTWEXD udev JL—IL THERZIETE £,

SUBSYSTEM=="hidraw", ATTRS{idVendor}=="1fc9", ATTRS{idProduct}=="82fc", MODE="0666"
SUBSYSTEM=="usb", ATTRS{idVendor}=="1fc9", ATTRS{idProduct}=="82fc", MODE="0666"

A—FTa VT ICETHETRZOI I T7INESZIBEL T, FEHRINTULS Supernova (XD Y
> R T—BRT CEET,

python -c "import hid; print({d['serial number'] for d in hid.enumerate(0x1FC9,
Ox82FC)})"

R ARF XY FDIRTOFIBEIE Linux TOHRITLELT. 7L —LIk pyusb ZNLT
RS —=NILTITY RRA >~ (vendor bulk endpoint) h55AHE TN E TH. Windows &
macOS Tl libusb Ny IV TV RHARETT, CNHEDRIAMITAMLTULEEA.

TR TRDT 7—L7TTTIE 13C_ CONTROLLER CAPTURE LINES ZIEHEL TWBIHENH D 7,

#HE: COOTYRIFER))—XFHAD Supernova 77— LI T VICEENTVERA. ARF
aXY D RAEICIEBEFEILER 4.6.1-1da26d5f #FEALELT. VI —RICEEFNZFTIE. £
DEIL R EEZTAAFIEIC DWVWT Binho ICERWVEDE LTV, ARF XY FOSEDOBETT
Y —X4%#SEEHLET, FOUI—XIEBED Supernova 77 —LI 7 T7vIT—rERLA
ETAVAM=ILTEET,

T UOHIEERRADTCICNYy FOA DY O— RHBRETY, /N FEZ5iE STMicroelectronics @
HDTHD., KX/ —hrreHICBEBIFLTVWEEA. T2 D Gilisymo VRIS KUH S
Drivers/LS55G1/1s55g1 driver.c ZA U >YAO—R L. €TONRA%Z1—T14 )T ITELTLLREE
Wo =T+ )T IEZ CH S ZFHAIASF T,
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5 vy 7F¥ATUF
51 B{®%9 3 VD55G1 L X%

R6IC. I—Fa UFAPMERATZL Y X X%, Gilisymo DU 7 7L YR O— RICRBHESI N Ebk
LEBICRLET, CNESDOERIIT—4>— FOZYEI S a3V EBELTLER A

®6. 1—7T+1 T HMERAT S VD55G1 LY X &

22F am B
0x0000 Model ID S561 ZEAHHET. U NILIVTA 7>
0x001C System FSM 0x01 7 — MR T, 0x02 V7 hD T 7 XA /N1, 0x03 X
c)—=>5
0x0200 Boot command 0x02 Ny FHER L 7—k
0x0201 Standby command 0x01 X 1) —= > Bgh
0x0324  13C frame readout 0x03. I3C EifgkEiAHH LBRD
control
0x0500 Exposure mode 0x00 BHE). 0x02 F&)
0x050C = Frame length SO VB, JL—LL—ERE
0x051D GPIOO control 0x0C. T VE(HRET
0x2000 Line window 121429 DETEI. 21 FDLIRRZT RLATHRAET

K/ —FTEHRATD V0> RIIET 174, 7 200 h588F % 160x120 D RAWS T,
5.2 YDOIRXB

I3C_CONTROLLER CAPTURE LINES DY Y RIO—RI|Z Ox190E TY, UIITXA N X—=&R|FOAT>
RAYADEICC UMNLIYTa 7 TNT IR LIKREE T,
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R7ZUIIZAMNSTA—A

T gq-nk 2 #/-teom
0 B—=Fy FDAAF = 1 ENTDAA THWZ
vIT7RLX
1 LOZXZT7RLIZAE 1 2
2 LYRRZT7RLZR 4 0x20 0x00
6 ZAVR. N1+ 2 160
8 A 2 120
10 FUHE—R 1 2. 1Y
" cUAEY 1 2. PIN_3
12 RALT TR ms 2 capture vd55gl.py H'5(& 4000. view vd55gl.py
H51% 1000, _EPFRE 5000
14 BAL PR RT7 RL X 1 2
o
15 BIREL PR Z T RL X 4 0x02 0x01
19 MwmT— 2R 1 1
20 BtRT — & 8 0x01. R b —=>J 5k
28 FiH LBRE. us 2 300. &K 1000
30 >4 VAR ns 4 340500
®8 FUHE—FR
E =E=—F SAIUNZRAUTRIIT
0 GPIO 115 FUAE>DNBEBDILL END Ty IIIHAE LBEE MR /2R R, GPIO0 A'7
Nubs 0] L—LZZICT1ELMIE LD 5% VD55GT ICIFREE
1 GPIO 115 NBEOIETHD Iy IICHAH LBEZMR 2=, VD55G1 ICIEFFME
THD
2 21 DAL E END Ty DTS VEMAD N Frad it LIEBEE MR Rn
3 FL—2Z FAHTBV BWIAIC. F7TLTTETHUAEYDOIRTOBRZ LR

RIEEZTAAET 7 — LV I T7HRANO Ty DE/FOERMICETT 5720 X MU=V TRIEH5
RAIDS A > ETOMEIC USB DREIFAD FtHA. F¥ TFvIET7L T 2D 32768 N1 bD/NIL
IRT—=I VT T—ILUC REBBENHD £9, 160x120. 8 £ b TI& 19200 /N1 T,
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LAKRYZR
RO LARYZNTG A=A
7€y k 1=K H142
0 FvTFvLIESM U8 2
2 RAO—FR. RYE=NILT IN B SFHRAHT /N1 MK 4
6 KMLIZZAYDRIANIS—. &iFHuE 0 2
8 1 UEOZNEA. us 2
10 A VEDRARE. us 2
12 SAYDRT I 21— IVEZIN SHEAE LT T FTORRRM. us 2
14 RIDZA Uh5REOHAELFTET T us 4

TL—LREARNYE—=NILYT IN THROWTESNE T, REEIICF v IF v LS 1VBREINET,

FIE

1. €02 aYvaIlRBB LT TRT 77— LI T Z2EETAHET,
2.R5DEBDICKR—FZEHRL. 3B3VERZAVICLET,

.oy b T—hEZDODEHEICITVWAENS, 5 JL—LE Xy TFv LET,
assets/ H'5 RITLE T,

python capture vd55gl.py <SERIAL> <path>/1s55gl driver.c --runs 5 --out frames



'bytes':

'bytes':

'maxReadUs ' :

'maxReadUs': 469,

BINHO ANGO17 APPLICATION NOTE

19200,
469,

19200,

5/5 runs passed

‘driverError': 0,
'totalUs':
run 2: result=0x0000 got 19200/19200 B in 94 ms,

'driverError': 0,
"totalUs':

run 0: result=0x0000 got 19200/19200 B in 95 ms, fsm after=03 {'lines': 120,
'bytes': 19200, 'driverError': 0, 'minPeriodUs': 340, 'maxPeriodUs': 340,
‘maxReadUs': 469, 'totalUs': 40985}

run 1: result=0x0000 got 19200/19200 B in 95 ms, fsm after=03 {'lines': 120,

'minPeriodUs':
40986}

340, 'maxPeriodUs': 340,

fsm after=03 {'lines': 120,

'bytes': 19200, 'driverError': 0, 'minPeriodUs': 340, 'maxPeriodUs': 340,
'maxReadUs': 469, 'totalUs': 40985}

run 3: result=0x0000 got 19200/19200 B in 95 ms, fsm after=03 {'lines': 120,
'bytes': 19200, 'driverError': 0, 'minPeriodUs': 340, 'maxPeriodUs': 340,
'maxReadUs': 469, 'totalUs': 40985}

run 4: result=0x0000 got 19200/19200 B in 94 ms, fsm after=03 {'lines': 120,

'minPeriodUs':
40985}

340, 'maxPeriodUs': 340,

BZERITT frames/runNN_fo.png NEFTHINE T, T— FMRORYID T L —LIZEFBHIRET
ZHID DDTHITHIELBRD Y, FBEEZRFSZICIF. BHZFHTRELE T,

'bytes':

TECHSUPPORT@BINHO.IO

'maxReadUs': 469,

runs 3 --out frames

19200,

3/3 runs passed

REV 1.0

'driverError': 0,
"totalUs':

run 0: result=0x0000 got 19200/19200 B in 106 ms, fsm after=03 {'lines': 120,
'bytes': 19200, 'driverError': 0, 'minPeriodUs': 340, 'maxPeriodUs': 340,
'maxReadUs': 469, 'totalUs': 40984}

run 1: result=0x0000 got 19200/19200 B in 107 ms, fsm after=03 {'lines': 120,
'bytes': 19200, 'driverError': 0, 'minPeriodUs': 340, 'maxPeriodUs': 340,
'maxReadUs': 469, 'totalUs': 40985}

run 2: result=0x0000 got 19200/19200 B in 107 ms, fsm after=03 {'lines': 120,

'minPeriodUs': 340,
40985}

'maxPeriodUs': 340,

B 2. 32172 @ 160x120 7 L —L, 4 fETHRTo

python capture vd55gl.py <SERIAL> <path>/1s55gl driver.c --again 0 --exposure 60 --
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4. 54T 1—%BELET, TR 1ET L% BBEERTIL—LTERLTEY S

FyLEY,

V4V RUZFALBD Crl+C ZIRFEFLEL. Y —ZRRLET

python view vd55gl.py <SERIAL> <path>/1s55gl driver.c

590 frames ok, 0 bad, 0 reboots in 60.2 s (9.8 fps)

--record out.mp4 ZEBMIT L. AU —LZEEE LTRELE T,

7 D77L2X

£ 10. capture_vd55gl.py DA F< 3>

FFoay

--runs N
--out DIR

--trigger

--line-
period-ns

--post-
delay-us

--again CODE

- -exposure
LINES

--dgain

--frame-
length LINES

--frames N

--width, --
height

TECHSUPPORT@BINHO.IO

T4
[

1
frames
gpio-

timed

340500

300

500

11

700

160, 120

REV 1.0

L3

Uty by = F¥7FvZ N[BTV BIHOLERZRT

PNG 771 ILODEZH LK%

gpio-timed « £7IFF ¥ TF v DK DIZ GPIO0 DERBERRT
% trace, gpio ¥ gpio-falling (IR 8 ICEEE L TLWETH.
VD55GT ICIE#E L £FHA

HAIMVADS 1 A

BIAVDRT 21— LBRNEDOFAHH LIEZE. 0 5 1000

COF7FATTAY - RTFEHBEH. 0H'5 28

SAVBAOEL. FHE-—FOH

FIORIINTA Y

IO TL—LE

1EDF v TF vy TOEHK I L —LE. XT—I2 0 F—)LICIRE B8
e

a4V RUTAX
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] 1. view_vd55gl.py DA F> 3>

FFoar F7H4ILE Bk

--frame-length LINES 300 toHOTL—Lk, 7L—LL—FERE (F13)
--again CODE EEEA CO7FOsT 41— RTEHEH

--exposure LINES 60 S VEMUOBEL. --again CHALLHEEDH
--dgain 11 FTORIWITAY

--scale N 4 a2 R DILKER

--record FILE L ffmpeg TIL—LZBE 7 7 ILICHEZTHT. 10

fps ¥ LTIt

--width , --height 160, 120 T4 RIUYAX
--line-period-ns, -- 340500, capture vd55gl.py £@EL
post-delay-us 300

Ea—7id Fv7FvH3EKITTRRIZ Y ZBET-FLET,

N: [[l=d e
8 AERR
8.1 TR MER
£12. 7 2 MMERL
=R N=o3>
TRATE Binho Supernova, 7 7—A7JT7 4.6.1-1da26d5f (FIEEILR)
oY Gilisymo LS-CAM-I13C 7R— K _E® VD55G1 cut 2.0, VIN 3.3 V [ZRIEREH 5 1A
NZR I3C SDR. 10 MHz 7w a )L, Ta—7+ 40 %. 3300 mV
RR b Linux 7.2.5. Python 3.14.7. pycosmicsdk 1.6.0. hidapi 0.15.0. pyusb 1.3.1. pillow
12.3.0
RSN 160x120 RAWS, 1T 174, 5200 »'5
7
8.2 ZL—=LL—F

TL=LL—=bME EXHDOTL—LR (5128) A VARODETRED 9. K13 DEIT
i\ view vds5gl.py --frame-length N %) 32 RIERIT L7 1EIH T,
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R13. JL—LEICHTBTIL—LL—F

JL—LER. 51 EEIL—L v IF M tUYBIT—-rE ZL=LL—h.

> B - - fps
700 136 0 0 4.2
400 238 0 0 7.4
300 317 0 0 9.8
280 339 0 0 10.5
260 66 15 5 1.9

260 S VTIEF v TFvHERRL. EOHYZBET—FI3RERHDEFT, CDTs Y RITIE
SAHELIE1T294 (174 +120) TRTLEFITH. ENHARERERHIES MR L TV EEA, Ea—
DT T AL ME 300 510> TT,

1 VAR s UEE

TOYHSAUEEFTIATHICTHEAHLAELC & EOHIEBET - FSNZEFTEHD 7 KL RIC
BB LR D £ ($ER 0x060B), £ 14 TIEIh%E ToHERkl CHUET, HiaH LHIE

TEFRE ROIRSNIZ S UHRINZ D Fv TFrHHER 0x0009 (MNatel) TERELFT,

F14 &, 7L—LE 300, FEEHH (--again 0 --exposure 60) CT. ZRERTS5EFv IF
v LIERTOMEBLZHAHDTY, KROFVIC U EBET—NLEL, BOIRENTES

AVNE TL—LODE AV ZBERIDOTA VB LTHAF LTce TNIUTIE capture vd55gl.py
D capture() EEDCICLIERO) T hEFERALE LT

K14 SAVEBRICHT . OELSAY0DFvITFvE (5 [EF)

1 VRAHA. us eds i LiB%E 300 us Fid i LiBEE 250 us
336.8 0. E>HEL5/5 0. E>H®/L5/5
337.7 0. E>H#K5/5 0. E>HEL5/5
3385 2. LYK 3/5 FRAE

339.0 5 FAIE

340.5 5 5

343.0 5 FAIE

345.0 5 5

347.0 5 KAIE

348.0 1. late 4/5 1. late 4/5

300 us MIEIETOfEARIEESIFE 1L 339.0 /'S5 347.0us T9o T 7 A4JIL D 340.5 us IFZFDTIREL
D15us EICHDFET, 120 SAVIChDEe. COEICE>TREDOFAHLIZ180us I ZxE
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ER

Ea—7D7F 74 +THZIEHBETRL A —7%1T5 . 339.0. 339.5. 343.0. 345.0.
3470us Tl 5EF 5 EITENDIEL S > 0. 338.5 ¥ 340.5us TI& 5 [EF 4 [AT. 5%3 1[ED
FvIFy oY E BERLF LT, BEOBATHRLCBERI—RICARSZH. T 2 BlDKHK
ESAVEBICEZHDEIE LTOWEEA

8.4 Ef* v IFv

FUEET. ST VARERKEICYIDEZ AN SE2—T7% 60 T D 4 [EETL. FET 439
5591 7L—Lxxvy FFrLEL

|15 BT v IFv. 1EHD 60

1 VREHA. EEIL—L FvIF v toHBEIT—ME ZL—=LL—Fk.
us # # # fps
340.5 439 18 6 7.3
343.0 460 12 4 7.6
340.5 591 0 0 9.8
343.0 537 3 1 8.9

KMUSS A AR CIFBERLEEATL e JL—LL—bDAIIEET L —LDAHZHZ BT
KM HoERITTIE 9.8 KFICHD T,
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9 SN a—FT122T
x16. cS T a—Fq >

FEAR ZZ2 5h3ER 0
result=0x060B ¥ 73 TUBHBEBDT RLRAICRE LA BE>TVWET, Py NEELELT
D, ZOBROFZAELD HMEBERTLTLKEIV, A—FTa VT I3BBFICE>Y 27— ML E
N IS El
not SW STBY after 7— bhHH®D GPIOO L 7FO—7. FlFEROBH. TO—TZHLTEL
boot BLTLLETWL
not a VD55G1 cut BRZ3tEoHFEIEcut. HBEIVERET2EoTHHD FHA. VIN &
2.0 I3C Dtz LTz Wn

BOWIL—LETHv S DT RITIE260 51> THREL. 280 UETIFEELEL: (X

FyhkBd 3 13)

ITRTDF v ITFvH &R GPIOO A PIN_3 ICERRSNTLEEA

ALT7TRTB

SBUID T L —LHESL BFHEHIPEELTWERA. Ea—7%ERAT3H. --again 0 --
exposure 60 ZFEHALTL IV

result=0x0004 INTGA—=BZDEEANTT, TANEH 3 %EBZXD M) HE—R. 1000 %8
Z3HmAHLUEBIE. 21X E—RTOSA VAR O. AHELTEHRESINT
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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
whether a Binho Inc. product is suitable and fit for their
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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. I3C & & T MIPI & MIPI Alliance, Inc. OFEZ %
T2 IFBEREIET Y, ST H & U STMicroelectronics (&
STMicroelectronics International N.V. £7zI$Z DS ER+
DEREIFEFHIETY, Linux IERESLVOZ0MmOE
IC$H1F % Linus Torvalds OEREIZ TS,
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