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1. XHEERFE

ZOCRYE AT RK3288. RK3368. RK3399. RK3326 /% PX30 “F- & .
1.1. “FEUH
1)  RK3288
P~ PHY, PHYO PLAZ PHY1 #[SZFF 1lane. 2lane. 4lane, % K3ZF 13M pixel raw
Sensor.
2)  RK3368
—N PHY, PHY X ¥F 1lane. 2lane. 4lane, & K FF 8M pixel raw sensor.
3)  RK3399
P~ PHY, PHY Z#F 1lane. 2lane. 4lane, & K3ZfF 13M pixel raw sensor.

2. TEHIRER

2.1. DVP SOC Camera Sensor
1)  RK3288

BUK1%2S Sensor Fr UK YUV EdE bit0-bit7 XN iEREZE RK3288 CIF_D2 - CIF_D9
2)  RK3368

UK %K Sensor HiH 1 YUV B bit0-bit7 Xf Mi%#E % RK3368 CIF_D4 - CIF_D11
3)  RK3399

VUK 1Z25 Sensor Fi I YUV 4 bit0-bit7 Xof B %
2.2. MIPI Camera Sensor

(FEZH ) MIPI  Lane 3 >=  PHY 50 MIPI Lane $0) 7 /21X — 54 #0 AT LLIERE R

XTI PHY, {H &5 S2hrd I Lane LA PHY SZHFIF) Lane ZUNHE;

% RK3399 CIF_DO - CIF_D7

MIPI Camera Sensor 7EIEFH, @ FE IR RockChip HIIAIES K :
(RKISPV1_Camera_Module AVL) , Hai\J&7S i
2.3. 2 /) Camera Sensor [ 5} T /F PR 1 5 HA
1) RK3288. RK3368

1. 2 /) Sensor HEEH —~ /& RAW Sensor;

2. WA — & MIPI Sensor;
2) RK3399

1. 2 /) Sensor #°N RAW Sensor BY# mipi sensor;
2.4. RAW Camera Sensor % 415 B

1. H5E3REL RockChip FIAIES % <<RKISPV1 Camera_Module_AVL) ;

2. FIRPELH MRS, FHIRESER Ready, FEA B4 I8 5128 Hp )45 2H i
B B TR

3. FIRFEAMARI S, BREEFAFRTKE Bk, veM) R4, il
JAE (RockChip MG B TE R FIER) . [FIK A4 RockChip.

7#: RAW Camera Sensor & HA7E 4 FH 24 ;
PR & s e AW e 3 A A
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3. XHHBFRIA

3288 Android:
I

| hardware\rk29\camera

| CameraHal
| Config
| Siliconlmage

I
lisi\drv

|
|OV8825\calib

3368 Android:
I

| hardware\rockchip\camera

| CameraHal
| Config
| Siliconlmage

I
lisi\drv
I
| OV8825\calib

Kernel:
I
| drivers\media\video\rk_camsys
linclude\media\camsys_head.h

3399 Android:
I

| hardware\rockchip\camera
I

| CameraHal
| Config
| Siliconlmage

I
lisi\drv
I
| OV8825\calib

Kernel:

CameraHal J§f5%

Camera Pt & CHHE B % isp FE
ISP 22 AH 5< 3k SRS B

Sensor X IHEG

Sensor t%2H tunning 2%

CameraHal JEf%

Camera It & SCAHE B MK isp J&E
ISP ZEAH L SCHHE B

Sensor XI5 HL

Sensor f%2H tunning 24

CamSys XA AS

CameraHal Y515

Camera fiC & X5 B M isp
ISP /25 AH 53k S S B

Sensor IR EG

Sensor #41 tunning Z%§
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| drivers\media\video\rk_camsys CamSys IR BN YIS
linclude\media\camsys_head.h

4. hR7itRA

4. 1. JRARET 2
TENLE shell FHPATUA T4
root@rk3288:/ # getprop

[sys graphic.

[sys graphic.
[sys graphic.
[sys graphic.
[sys graphic.
[sys graphic.

cam camboard. ver]: [0.2.0] Y cam board. xml  HIHK

cam drv_camsys. ver]: [0.8.0] camsys HXZHRA
cam hal.ver]: [0.9.0] CameraHal JixA4s
cam isi.ver]: [0.1.0] IST e R A
cam libisp.ver]: [0.4.0] ISP JE R A
0V8825. ver]: [0.9.0] sensor RBNRA S

BT & MNEEULEZ ARATEILRMEM, FreAEAE T oas T RARRA
W, MRHI panic FE L, RRIUERIERBRRAEZBKALESEH! !

i an .

D/Camerallal (
D/Camerallal (
D/Camerallal (
D/CameraHal (
D/CameraHal (
D/Cameralal (
D/CameraHal (
F/CameraHal (

1739) :  CamSys Head.h Version Check:

1739) : Kernel camsys head. h: v0.6.0
1739) : Kernel camsys drv : v0.8.0
1739) : CameraHal camsys head.h : v0.7.0
1739) :

1739) :

1739) :

1739) : static int

camera board profiles::RegisterSensorDevice (rk cam total info%):

F/CameraHal (

1739) : VERSION-WARNING: camsys_head.h version isn’t

match in Kernel and CameraHal

5. n{al;E A DVP/MIPI Sensor
M DVP/MIPI Sensor /7 BN IEE cam board. xml RSZHL, 12 SO F (a7 254 B

W

e WENLEE TR DVP/MIPT Sensor, MBS cam board. xml LRI AT
<{BoardXmlVersion version="v0.2.0”>

PLEARIRE A M ET xm]l SCHHIRA S, W5 sys graphic. cam camboard. ver A~
—H, "RESEE R, FRBUEHT cam_board. xml.
5. 1. Sensor JEMHE B
{SensorName name="0V8858” ></SensorName>

A Sensor %5, %A T Sensor KN4 F—3, HETHRHLR Sensor X

R
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| | libisp isi_ drv TC3538749XBG 50
| ] libisp_isi_ drv OVB858.50
| | libisp_isi_ drv SP2518.50
| | libisp_isi_drv GC0308.50
| | libisp_isi_drv GC2035.50
|| libisp_isi_drv_GC2155.50
| | libisp_isi_drv G58604.50
| | libisp_isi_ drv HM2057.50
| | libisp_isi_drv IMX214.50
| ] libisp_isi_drv NT29252.50
| | libisp_isi_drv OV265%.50
| | libisp_isi_ drv OV2680.50
| | libisp_isi_drv OV2685.50
| | libisp_isi_drv OV5840.50
| ] libisp_isi_drv OV5645.50
| | libisp_isi_drv OV5648.50
| | libisp_isi_ drv OV8820.50
| | libisp_isi_drv OVB825.50
|| libisp_isi_drv_OV13850.50
| | libisp_isi_drv OV13860.50
| | libisp_isi_dre OV2710.50
| | libisp_isi_drv HM353040.50

{SensorLens name="LG-9569A2”></SensorLens>
HERACE ML S, kA5 DR A SCPRECE RS, XA B
s 2 B e 0 RS
R AR OTP #2H KA OTP {HiZHUA S lens 1D M DX BLAC & W NHE; H OTP H.ie
BEHLE] Tens 1D I DATSEY 2 ()55 K 2 5 ik
HAl tuning iXH) sensor XA ECE LM ST
0V8825:
LG=5008A7
0V8820:
LG-5008A7
0V8858:
SUNNY-3813A
LG—9569A2
R5AV08
0V5648:
CHT-842B-MD
XY-LEOO1B1

<SensorDevID IDname="CAMSYS DEVID SENSOR 1A”></SensorDevID>
H'E Sensor B 1D, vFEMA ID R FEEA—ERIWT, W3HE DL FME:
CAMSYS DEVID SENSOR 1A

AR HOT T R B S SR, MG TARZ MO L 28
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CAMSYS_DEVID_SENSOR_1B
CAMSYS_DEVID_SENSOR_2

<SensorHostDevID busnum="CAMSYS DEVID MARVIN” ></SensorHostDevID>
HEREERSRAIR, Bl R XCFHAS:
CAMSYS DEVID MARVIN

<{SensorI2cBusNum busnum="3"></SensorI2cBusNum>
JH'S Sensor FTiEHR 1% 12C BE S

<{SensorI2cAddrByte byte="2"></SensorI2cAddrByte>
JHS Sensor Ffras i REE, BA7: Byte

<{SensorI2cRate rate="100000"></SensorI2cRate>
5 Sensor [t 12C #ii#, HA7: Hz

<SensorMclk mclk="24000000" delay="1000"></SensorMclk>
IH'E Sensor f ABFERR, A :Hz

{SensorAvdd name="NC” min="28000000" max="28000000" delay="0"></SensorAvdd>
5 Sensor AVDD ff] PMU LDO #4FK, WIRAZIERES] PMU, B4 A FHFHES NC

<SensorDovdd name="NC” min="18000000" max="18000000"
delay="5000"></SensorDovdd>

5 Sensor DOVDD i) PMU LDO A4#R, MRARERES] PMU, 2 AFEE NC, *
B min DA K max [HNIEE, X#5E T Sensor ) 10 HJE; RK3399 5 delay, A%
L HEEF;

<SensorDvdd name="NC” min="12000000" max="12000000" delay="0"></SensorDvdd>
JH'E Sensor DVDD f#] PMU LDO %K, WRAZERER] PMU, A4 R TFHIES NC

{SensorGpioPwdn ioname="RK30_PIN1 PC2” active="0"
delay="0"></SensorGpioPwdn>
5 Sensor PowerDown 5|, HIZIES LFREITT, active SRR R,
RK3399 1 phy0. phyl & ¥ “SensorGpioPwdn 7, 4% A “SensorGpioPwdn
0” . “SensorGpioPwdn 1” ;

<{SensorGpioRst ioname="NC” active="0" delay="1000"></SensorGpioRst>
JH'H Sensor Reset 5|l, HEIAELHEIT], active HEEL AR L

{SensorGpioPwen ioname="NC” active="1" delay="1000"></SensorGpioPwen>

'S Sensor Power 5|, EIIHEGHUAKEAT, active $HE HIEA R T

<SensorFacing facing="front”></SensorFacing>
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'S Sensor fENRTBEILE /5 E, PHEEW MME:
front
back

{SensorInterface mode="CCIR601”></SensorInterface>
JH'E Sensor EH A3, AIHE W NME:
CCIR601
CCIR656,
MIPI,
SMIA

{SensorMirrorFlip mirror="0"></SensorMirrorFlip>

BAFF

<{SensorOrientation orientation="0”></SensorOrientation>
JHE Sensor MAFEER

{SensorPowerupSequence seq="1234"></SensorPowerupSequence>
A

{SensorFovParemeter h="60.0" v="60.0”></SensorFovParemeter>

FOV LB LI, h AARAKPAAREE, v AREBAREE

g L, FOV AR AT DA BB 1 T 3845, AT BEAAE AR, FEIK Cts_Verify FOV
JRTRE, AT — ik o HpR R, &FE B FOVAE, SR 3 1 FOV 1E
FHIEANZA, FHFREE B
<{SensorAWB_Frame Skip fps="15"></SensorAWB_Frame Skip>

WHE Camera Ht AB, i€ awb AFaE 15 K%L

W sensor MIZE AT LLIAF 30 MiT, EEIL B E R 15 i

W4R sensor Wi HAE 16 Wik A, BEUUEAMWIEDR/D, 84 NIEEN BB K.

DVP Sensor:
<{SensorPhy phyMode="CamSys_Phy Cif” sensor d0_to cif d ="2” cif num="0"
sensorFmt="CamSys_Fmt_Raw_10b”></SensorPhy>

phyMode:

Sensor #Z O ER 7, FHIHEE W0 HME:
CamSys Phy Cif

sensor d0 to cif d:

Sensor DVP % &4z DO X B2 1Y T 42 DVP 2 O B 515

cif num:
Sensor DVP &2 £ 48 DVP #1495

sensorFmt:

Sensor Hr I EFEAE X, H i3 CamSys Fmt Raw 10b Al CamSys Fmt Raw

AR HOT T R B S SR, MG TARZ MO L 28
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_12b

MIPI Sensor:
<{SensorPhy phyMode="CamSys Phy Mipi” lane="1" phyIndex="0"
sensorFmt="CamSys_Fmt_Raw_10b”></SensorPhy>

phyMode:

Sensor # At iERE 7, PES W HME:
CamSys Phy Mipi

lane:

Sensor mipi % IHE 48 E %L

phyindex:
Sensor mipi #EHHF % mipi phy %5
RK3368 {¥ > 3F phyIndex="0"

sensorFmt

Sensor FiHEHEME I, H MY ZHF CamSys Fmt Raw 10b
5.2. VCM EHHE &
{VCMDrvName name="NC”></VCMDrvName>
HE OAIKs) 1C A HR, W5 Sensor £ AKXz 1C iE, 15EE:

BuiltInSensor

<VCMName name="NC”></VCMName>
RS A B 2R

<VCMI2cBusNum busnum="0"></VCMI2cBusNum>
HE KoKzl 1C fER R 4% 12C i@iE S, —MY5 Sensor [A—/MiliE

<VCMI2cAddrByte byte="0"></VCMI2cAddrByte>
'S DIk RS IC [F) i2¢ Mok 15 %

<VCMI2cRate rate="0"></VCMI2cRate>
JHE LRIz 1C B i2¢ %

<VCMVdd name="NC” min="0" max="0"></VCMVdd>
SR 1R AR VCC (B FJF) (1) PMU_LDO 44 F%

<VCMGpioPwdn ioname="NC” active="0"></VCMGpioPwdn>
SR iR IKE) 1C MRIRAEAE 10, —MK 5 Sensor MIMRIRALEAE 10 —%

<VCMGpioPower ioname="NC” active="0"></VCMGpioPower>
SRR AR VCC [ RE 10

AR HOT T R B S SR, MG TARZ MO L 28
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{VCMCurrent start="20" rated="80" vcmmax="100" stepmode="13"
drivermax="100"></VCMCurrent>
HE DA HR S

start: IR R A Bl R
rated: L3R B0 € HLR
vemmax: Lk i K IR

stepmode: LRI ic MH R TR, ZIER R B LIAMRE B, W
2 0K5 icdatasheet;
drivermax:  HIAIRZEN ic fYH K H IR

HEEHE: start. rated. stepmode iX 3 WFaHrA I8 SB L IATEX BT+
) S ) ] 2 5
R BB AR A T VE T, I A TT CATE R,  BRUR A B Bl ER TR AR X Bk 5L
briEsi R T REE K;
5. 3. AT DyRENC B 15 B
<AWB>
<AWB_Auto support="17></AWB_Auto>
<AWB_Incandescent support="1”></AWB_Incandescent>
<AWB_Fluorescent support="1”></AWB_Fluorescent>
<AWB_Warm_Fluorescent support="1"></AWB_Warm Fluorescent>
<AWB Daylight support="1”></AWB Daylight>
<AWB_Cloudy Daylight support="1”></AWB_Cloudy Daylight>
<AWB_Twilight support="1"></AWB Twilight>
<AWB_Shade support="1"></AWB_Shade>
</AWB>
FC & AWB
l:  ffFEEI%IIRE
0: BElOZIIRe
{Sence>
<Sence_Mode_Auto support="1"></Sence Mode Auto>
<{Sence_Mode_Action support="1”></Sence Mode Action>
<Sence_Mode Portrait support="1”></Sence_Mode Portrait>
<{Sence_Mode_Landscape support="1"></Sence_Mode_Landscape>
<Sence_Mode Night support="1”></Sence Mode Night>
<Sence Mode Night Portrait support="1"></Sence Mode Night Portrait>
<{Sence Mode Theatre support="17></Sence Mode Theatre>
<Sence_Mode Beach support="17></Sence Mode Beach>
<Sence_Mode_Snow support="1”></Sence_Mode Snow>
<{Sence_Mode_Sunset support="1”></Sence Mode Sunset>
<{Sence_Mode_Steayphoto support="1”"></Sence Mode Steayphoto>
<{Sence_Mode_Pireworks support="1"></Sence Mode Pireworks>
<{Sence_Mode_Sports support="17></Sence Mode Sports>
<{Sence_Mode Party support="17></Sence Mode Party>
<Sence Mode Candlelight support="1”"></Sence Mode Candlelight>

AR HOT T R B S SR, MG TARZ MO L 28
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<{Sence_Mode Barcode support="1”></Sence Mode Barcode>
<{Sence_Mode HDR support="1”></Sence_Mode HDR>
</Sence>
BLE Scence Thfg, BAHF

<Effect>
<Effect_None support="1"><{/Effect None>
<Effect_Mono support="1"><{/Effect Mono>
{Effect_Solarize support="1"><{/Effect_Solarize>
<Effect_Negative support="1"></Effect Negative>
<Effect_Sepia support="1"></Effect_Sepia>
<Effect_Posterize support="1"></Effect_ Posterize>
{Effect_Whiteboard support="1"></Effect_Whiteboard>
{Effect_Blackboard support="1"></Effect_Blackboard>
{Effect_Aqua support="1”></Effect_Aqua>

<{/Effect>
fii & Effect Thge, BACE

<{FocusMode>
{Focus_Mode_Auto support="1"></Focus_Mode_ Auto>
AR
<Focus_Mode Infinity support="1”></Focus Mode Infinity>
HAHE
<Focus_Mode Marco support="1”></Focus Mode Marco>
HAH
{Focus_Mode_Fixed support="1”></Focus_Mode_ Fixed>
HALHE
<Focus_Mode_Edof support="1”></Focus_Mode_ Edof>
HAH

<Focus_Mode_Continuous_Video support="1"></Focus_Mode Continuous_Video>

T B A 155 8 SR 4G N 00 O S 1 P %) EE Dy R

l: ffREiZIIRE

<{Focus_Mode_Continuous_Picture
support="1"></Focus_Mode_Continuous_Picture>

FiC B A 55 e 11 HE 9 W T T ) S X EE T

1:  fHREZINAE

0: JFilkizIhae
</FocusMode>

<{FlashMode>
<{Flash_Mode Off support="1”"></Flash_Mode Off>
<Flash_Mode On support="1"></Flash Mode On>
<Flash_Mode Torch support="1"></Flash_Mode Torch>

AR HOT T R B S SR, MG TARZ MO L 28
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<Flash_Mode Auto support="1”></Flash_Mode Auto>

<{Flash_Mode Red_Eye support="17></Flash Mode Red Eye>
</FlashMode>

fiC & Flash Thfg, A SCHr

<{AntiBanding>
<{Anti_Banding Auto support="1”"><{/Anti Banding Auto>
<{Anti_Banding 50HZ support="1”"></Anti Banding 50HZ>
<{Anti_Banding 60HZ support="1”"></Anti Banding 60HZ>
<Anti_Banding Off support="1”"></Anti_Banding Off>
<{/AntiBanding>
K& AntiBanding Lhfg, BASHF

<HDR support="0"></HDR>
e E HDR DhRE, BASCHF

<ZSL support="0"></ZSL>
BoE ZSL DhRe, A F

{DigitalZoom support="1”></DigitalZoom>
fic B2 15 8 e O AR FE T e
l:  fEFEEIZIIRE
0: JBElOZIIRe

{Continue_SnapShot support="17"></Continue_SnapShot>
o B & S Re 4R Vi Re

1: ffRgiZIIRE

0: BEHOZINGEE

{InterpolationRes resolution="0"></InterpolationRes>
Fe B AE(E P2, H i SCRFRMEAZ 25 IM/2M/3M/5M/8M.
b anARSEE 2 5M, A4 & resolution="5000000",

{PreviewSize width="0" height="0"></PreviewSize>

BO B2 ol 75 SR P40 H, —fBOeRud, 8 M & W B 0, HRGURIFATIRSE
{HIEA ] B RGUEE R B 0 R iR %, HS4nT DUFE & /R B 75 EL 0 0 6

WE: HHT ov8825, BUBCKHZIBLE K 1920x1080;
{FaceDetect support="1" MaxNum="1"></FaceDetect>

Bic B A 15 I AN A I 2

1: fHREiZIIRE

0: BElOZIIRE

{Cproc support="1" contrast="1.1" saturation="1.0" hue="0"
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brightness="0"></Cproc>
BiC B A 15 U R R R
1: fHREIZIIRE
0: JBElOZIIRe
Contras CxfELE) . (0.0,  1.992)
Saturation (FFNSE) . (0.0, 1.992)
Hue (EAH) - (=90 , 87.188)
Brightness (/&) : (-128 , 127)

{Gammaout support = “0” gamma = ”1.0” offset = “0”></Gammaout>

Ko & gamma 1 ;

5. 4. FLASH 73/ B

{FlashName name="Internal”></FlashName>
Flash 4%, RABIME

<FlashI2cBusNum busnum="0"></FlashI2cBusNum>
HAHE

<FlashI2cAddrByte byte="0"></FlashI2cAddrByte>
AR

{FlashI2cRate rate="0"></FlashI2cRate>
AR

{FlashTrigger ioname="NC” active="0"></FlashTrigger>
A5 ISP 1) FLASHTRIGOUT 1 E 145 %% HE°F
rk3288: X[ GPIO7-B5
rk3368: XJ A GPI03-C4
rk3399: X GPIO1-A3

{FlashEn ioname="NC” active="0"></FlashEn>
A5 ISP ) PRILIGHTTRIG 15 BE A R4 Ha T
rk3288: XJ M. GPIO7-B6
rk3368: XI5 GPIO3-C5
rk3399: XJM GPIO1-A4

{FlashLuminance luminance="0"></FlashLuminance>
HALHE

{FlashColorTemp colortemp="0"></FlashColorTemp>
BASHF

{FlashModeType mode="1"></FlashModeType>
5 Flash B TAETT, HATSCRFEA NP A flash TAERBE:
Mode 1:
ZAEIR prelight_trig A flash_trig [N FF B0 T
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.r'?' f;f fff
vds?rv,jjfncor |_| :——u U :——LI U
Limg | I i 1
I I ] 1
: ' p i : /,
prelight_trig 5 [ 4 o i ” |
i E E delay time |
flash_trig i E 1 | —l
I ]
| 1 P
f + * 1 time
t1 t2 i4 t5

prelight_trig N7, flash_trig KA #E N movie/torch mode; prelight_trig N1, flash_trig
KNt HEN flash modes
LA SGN3780 it H Ml :

L Flash LEDs
Input Voltage e aw VouT Upio Gebhpee Chanel
3V to 5V I 1
Cw SW. VouT «¥ Cour
2.20F / 4.74F
u ’ (™ ) saM3780/ o/ I
= Flash Enable ENF” ey =
Movie/Torch Enable — Enm RSE//rF
) / . RSETM /
" PGND l‘\GND %R Res?
Y | ! / L L
i J
/ = ’
/ / / /
/ '/ / ) /
ENF <-—-—-- > FlashTrigger <------ > GPIO7-B5
ENM <-—--- > FlashEn P — > GPIO7-B6

ENM MK, ENF it idt N flash #53; ENM N5, ENF KRN Movie/Torch #E .

Mode 2:
ZAE LT prelight_trig 1 flash_trig FoBS 2 B0
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7 7 7
vds_wsyne or |_I :—bu U :—DLI U
ﬂ_fng I I 1 1
I I I 1
! ! b i ; i
prelight_trig ! ’ 7/ P/ : 7/ |
T 1
1 1 1
I 1 I delay time 1
[ I :" = =
1 1
flash_trig : : I | |
! ! N
? ? ? ? time
t1 t2 4 t5

prelight_trig N7, flash_trig N1 A\ movie/torch mode; prelight_trig N/, flash_trig
N HEN flash mode.
PL SGM3140 5 Al

UIH
2.7V to 5.5V ’ vour M2,
o—1 VIN
Cin L :I:CDUT
4.?|JFI 2 g 1yF
c1 PGND
T SGM3140 v e
WET 3 8 __5:’
c2 SGND
TORCH/FLASH FLASH Fe ——
5 6
ENABLE

EN RSET
REE'[ R’S
% 68KQ % 0.220

FLASH <------ > FlashTrigger<------ > GPI03-C4
EN <------ > FlashEn P J— > GPIO3-C5

EN N7, FLASH NI EE A flash #55; EN A, FLASH AEETHEA torch #E5.

FRE: FEmode2 fEWF, FlashTrigger #1 FlashEn KB B FAALE —8, BN <
523 panic &ix.
5. 5. cam_board.xml 3% > sensor Ft &

Cam_board.xml 3Z£FZ > sensor device it &, & xml BN E S 7T GEH 2/
<CamDevie>, IH5 L 1H FTidAH R FT 7 (A5 2R AT .

Bt~ B
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ggs BoardFile
gey BoardimlVerszion
ge CamDevie
g HardWareInfo
g SoftWarelInfo
ge CamDevie
g HardWareInfo
g SoftWarelInfo
ge CamDevie
g HardWareInfo
g SoftWarelInfo
gex CamDevie
g HardWareInfo
g SoftWarelInfo

5. 6. W[l CTS_Verify FOV

RIS 5.1 T (Sensor VEMHME ) H kT <SensorFovParameter>[1] 14 i
5. 7. WA AR RIT 5 Camera fA9] ) LMot i €4 i) R

RIS 5.1 T (Sensor JEMHEE) HkTF<SensorAWB_Frame_Skip > 1} H ;
5. 8. Camera fdi{H i W
RIS 5.3 T (DI RERC B 15 2)H Xk F<InterpolationRes> 1A .

6. Black&White Bk E
H B % LAY Black&White 1545 Sk 43 9 i i
1. BW Sensor, A~ 5 wlifarth B/W (I -
2. COLOR Sensor, A< & %4t RAW RGB %i#8, W EMAMH T IR 83k,
Sof F X PR H L, Sensor IXENAN 1Q xml T BT AFMACE, PMEREEE <M
ISP Ff R e pbidhe,
VEE: ISP PRAZIFE 2. 0x19. 0 UL FpRAA L EE,
6.1 BW Sensor
Sensor IXzhH .
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resuLT XXXX_IsiGetColorIss

) Isisensort#andle_t  handle,

char *paetColor

sensor_context_t *psensorcix = (Sensor_context_t *)handle;
RESULT result = RET_SUCLESS;
TRACE{ Sensor_INFQ, "%s: (enter)}\n™, _ FUNCTION_ };

if { pSensorCtx == HULL )

{
TRACE( Sensor_ERROR, "%s: Invalid sensor handle (MULL pointer detected)}\n™, _ FUNMCTION__ };
return { RET_WRONG_HANDLE )

b

if { peetColor == MNULL)

{
return ( RET_MULL_POINTER };

¥

*paetColor = WHITE BLACK_SENSOR;

TRACE{ Sensor_INFO, "¥s: (exit)\n™, _ FUNCTION_ );

return { result );
T « end XxxX_IsiGetColorlss

1Q XML:
<system type="struct”™ size="[1 1]">
<AFPS index=""1" twype="struct" size="[1 1]">
<aFpsDefault index="1" type="char"™ size=""[1 2]">
on
< faFpsDefault>
</ AFPS >
<O0UTPUT_MODE index="1" type="char"™
gray
< OUTPUT_MODE >
£ Sfsystem>

size="[1 4]">

6.2 COLOR Sensor+IR
Sensor JXzf):
resuLT XXXX_IsiGetColorlss

) Isisenscordandle_t  handle,

char *paetColor

Sensor_Context_t *pSensorCix = (Sensor_Context_t *)}handle;

RESULT result = RET_SUCCESS;

TRACE{ Sensor_INFO, "¥s: (enter)}\n™, _ FUNCTION_ );

if { pSensorCitx == HULL )}

¢ TRACE{ Sensor_ERROR, "%¥s: Invalid sensor handle (NULL pointer detected}\n™, _ FUNRCTION__ };
. return { RET_WRONG_HAMDLE };

if { peetcolor == MNULL)

{
i

return { RET_MWULL_POINTER };

*peetColor = COLOR_SENSOR;

TRACE{ Sensor_INFO, "¥s: (exit)wn™, _ FUNCTION_ };

return { result );

} = end 0S85438_IsiGetColorlss
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1Q XML:

<system type="struct”™ size="[1 1]">
<AFPS index=""1" twype="struct" size="[1 1]">
<aFpsDefault index="1" type="char"™ size=""[1 2]">
on
< faFpsDefault>
< SAFPS>
<DUTPUT_MODE index="1"

gEray
< SOUTPUT_MODE >
< fsystem>

W Sensor IKANFT 1IQ XML HHBRACE , ERINIA A2 COLOR Sensor+i il 4% 3k, ISP AHK
W ER > AH B

7. SOC Sensor #%5)%&

raw sensor 2 W, 34 {RKISPV1_Camera_Module_AVL)

2Mega
Ov2685
GC2155
|DvPsocseNsoR
5Mega
0Vv5640
HM5065
2Mega
GC2035
HM2057
NT99252
SP2518
0OV2659
0.3Mega
GC0308 | |

8. Sensor IRENFEIEIES

7.1 HEAMES
7.1.1 MIPI
MIPI [{]4=F7 /& Mobile Industry Processor Interface(FEh4T L ALFEBEHET), A SCHERK) MI
PI 2 LURFR M) B 28 H D-PHY AR5 Ve, PRS2 csI-2 @ EHe .
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i B O R B A BR A A
7.1.2 Lane
FH T34 32 v AN WA ) — X el 22 70 26, BE T LRI 8 Lane, AT DL
Lane,
7.2 & AR IR A

IsiRegisterFlags_t

(1]
AT an G B S A Y Flag Mzl
[ X]
typedef enum IsiRegisterFlags_e
{
// basic features
eTableEnd = 0x00, /**< special flag for end of register table */
eReadable = 0x01,
eWritable = 0x02,
eVolatile = 0x04, /**< register can change even if not written by 12C */
eDelay = 0x08, /**< wait n ms */

eReserved = 0x10,

eNoDefault = 0x20, /**< no default value specified */
eTwoBytes = 0x40, /**< SMIA sensors use 8-, 16- and 32-bit registers */
eFourBytes = 0x80, /**< SMIA sensors use 8-, 16- and 32-bit registers */

// combined features

eReadOnly = eReadable,

eWriteOnly = eWritable,

eReadWrite = eReadable | eWritable,
eReadWriteDel = eReadable | eWritable | eDelay,
eReadWriteVolatile = eReadable | eWritable | eVolatile,
eReadWriteNoDef = eReadable | eWritable | eNoDefault,

eReadWriteVoIlNoDef = eReadable | eWritable | eVolatile | eNoDefault,
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eReadVolNoDef = eReadable | eVolatile | eNoDefault,

eReadOnlyVolNoDef = eReadOnly | eVolatile | eNoDefault,

// additional SMIA features

eReadOnly_16 = eReadOnly | eTwoBytes,
eReadWrite_16 = eReadWrite | eTwoBytes,
eReadWriteDel_16 = eReadWriteDel | eTwoBytes,
eReadWriteVolatile_16 = eReadWriteVolatile | eTwoBytes,
eReadWriteNoDef_16 = eReadWriteNoDef | eTwoBytes,

eReadWriteVoINoDef_16 = eReadWriteVolNoDef | eTwoBytes,

eReadOnlyVoINoDef_16 eReadOnly_16 | eVolatile | eNoDefault,
eReadOnly_32 = eReadOnly | eFourBytes,

eReadWrite_32 = eReadWrite | eFourBytes,

eReadWriteVolatile_32 eReadWriteVolatile | eFourBytes,

eReadWriteNoDef 32

eReadWriteNoDef | eFourBytes,

eReadWriteVolNoDef 32 eReadWriteVolNoDef | eFourBytes

} IsiRegisterFlags_t;

[REERL A ]

R AR ik

@eReadWrite EERE

@eTableEnd A S R IR &

@eDelay ERhRE, #5 P74 B T B L B ] X AN bR R S I AE
[ ]

{0x06, 0x16,"0x0100",eReadWrite},
{0x00, 0x05,"0x0100" ,eDelay},// L} 5ms
{0x00, 0x00,"0x0100" ,eTableEnd}//%4H 45 f

IsiRegDescription_t

[BH]
R WP S et Al
ARSCR RSO T HRS BBR G, AT TAEZ b B B3t
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[ X]

typedef struct IsiRegisterFlags_s

{
uint32_t Addr; /* register address */
uint32_t DefaultValue; /* register value */
const char * pName;
uint32_t Flags; /*see IsiRegisterFlags_t */

} IsiRegDescription_t;

[ A]

J R AR EitipuN

@Addr TAF L, BRI ORI SR S

@Defaultvalue TR S R IR

@pName BT, AHARRD;

@Flags AR BAINRE, HTARC Sl A 42 B S [ Re, 2 T 5ErT,
B T AT A B 4 R bR 65

7= 5]

{0x06, 0x16,"0x0100",eReadWrite},

IsiSensorHandle_t

(i8]
Sensor Kz handle [#5E X
[ X]
typedef void *IsiSensorHandle_t;

[ORBER ]

@IsiSensorHandle_t | =RMIGEr, TRAE R TLHC R AR,

[ 4]

IsiSensorHandle_t  handle;
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IsiSensorCaps_t

[iHA]

Sensor fit & 15 B 451k

[E X]

typedef struct IsiSensorCaps_s

{

uint32_t BusWidth;
uint32_t Mode;
uint32_t FieldSelection;
uint32_t YCSequence;
uint32_t Conv422;
uint32_t BPat;
uint32_t HPol;
uint32_t VPol;
uint32_t Edge;
uint32_t Bls;
uint32_t Gamma;
uint32_t CConv;
uint32_t Resolution;
uint32_t DwnSz;
uint32_t BLC;
uint32_t AGC;
uint32_t AWB;
uint32_t AEC;
uint32_t DPCC;
uint32_t CieProfile;
uint32_t SmiaMode;
uint32_t MipiMode;

uint32_t AfpsResolutions;

/**< supported bus-width */
/**< supported operating modes */

/**< sample fields */

/**< bayer pattern */

/**< horizontal polarity */
/**< vertical polarity */

/**< sample edge */

/*< black level substraction */

/**< gamma */

/**< supported resolutions */

/**< resolutions supported by Afps */
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uint32_t SensorOutputMode;

uint32_t Index;
} IsiSensorCaps_t;

[ SRk 57 ]

J AR

ik

BusWidth

ISI_BUSWIDTH_8BIT_ZZ
ISI_BUSWIDTH_8BIT_EX
ISI_BUSWIDTH_10BIT_EX
ISI_BUSWIDTH_10BIT_ZZ

ISI_BUSWIDTH_12BIT
ISI_BUSWIDTH_10BIT(IS|_BUSWIDTH_10BIT_EX)

SRR, FTHRCE ISP REN T, R 22 KRR #AE,

A E

EX &R

Mode

IS|_MODE_BT601
IS|_MODE_BT656
ISI_MODE_BAYER
ISI_MODE_DATA
ISI_MODE_PICT
ISI_MODE_RGB565
ISI_MODE_MIPI
ISI_MODE_BAY_BT656
ISI_MODE_RAW_BT656

BB ISP REAEMBHE R, —M& MIP HIFHLE % DVP f§H 1SI_MO

DE_PICT &% ISI_MODE_BT601, HAKH1T&#ME s

FieldSelection

IS|_FIELDSEL_BOTH
ISI_FIELDSEL_EVEN
ISI_FIELDSEL_ODD
WERE, —MIE O A 1SI_FIELDSEL_BOTH

YCSequence

ISI_YCSEQ_YCBYCR
ISI_YCSEQ_YCRYCB
ISI_YCSEQ_CBYCRY
ISI_YCSEQ_CRYCBY
YUV ) UV = HE 7

Conv422

IS|_CONV422_COSITED
IS|_CONV422_INTER

IS|_CONV422_NOCOSITED
YUVA422 [ =FhHESI 77 =0

BayerPatttern

ISI_BPAT_RGRGGBGB
ISI_BPAT_GRGRBGBG
ISI_BPAT_GBGBRGRG
ISI_BPAT_BGBGGRGR
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Bayer %X, H¥E Sensor FAMHFEALAIME AL E, (1 HEME =N B
ayer I B AU

ISI_HPOL_SYNCPOS
ISI_HPOL_SYNCNEG
HPolarity ISI_HPOL_REFPOS
ISI_HPOL_REFNEG
AT RS SRk

ISI_VPOL_POS
VPolarity ISI_VPOL_NEG
Wyl AE S At

ISI_EDGE_RISING
Edge ISI_EDGE_FALLING
[ D I Al Pk

ISI_BLS_OFF only now

Bls o S
TR 45 I SE AT %

ISI_GAMMA_OFF only now
hn =5 1256

Gamma

ISI_CCONV_OFF only now

ColorConv

Such as IS|_RES_2592_1944P30

F A C SR 20 # 20] LAZE hardware/rockchip/camera/Siliconimage/
include/isi/isi_common.h H&EE . WIEEKARBER DR, {HHER
BAVRIN(E ATAE /isi_common.h HR AL 1)

Resolution

ISI_DWNSZ_SUBSMPL

ISI_DWNSZ_SCAL_BAY

DwnSz IS|_DWNSZ_SCAL_COS

B G e RS 07 20, 2 40 2R 4 (ISI_DWNSZ_SUBSMP
L)

ISI_BLC_OFF
BLC IS|_BLC_AUTO
PR 6

IS|_AGC_OFF

AGC RSN
Bl 26 )

ISI_AWB_OFF

AWB T

ISI_AEC_OFF

AEC e

ISI_DPCC_OFF

DPCC N
R RURE

ISI_AFPS_NOTSUPP

AFPS 1

Default 0

Index
Sensor ‘& 5|5

F 25 B & %E hardware/rockchip/camera/Siliconimage/include/isi/isi_common.h.
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[7= 5]
static RESULT OV8858_IsiGetCapslssinternal(
IsiSensorCaps_t  *plsiSensorCaps, uint32_t mipi_lanes)

{
RESULT result = RET_SUCCESS;

if ( plsiSensorCaps == NULL )

{
return ( RET_NULL_POINTER );

}

else

{
if (mipi_lanes == SUPPORT_MIPI_FOUR_LANE) {

}
plsiSensorCaps->BusWidth = ISI_BUSWIDTH_10BIT;
plsiSensorCaps->Mode =|SI_MODE_MIPI;
plsiSensorCaps->FieldSelection =IS|I_FIELDSEL_BOTH;
plsiSensorCaps->YCSequence =1SI_YCSEQ_YCBYCR;
plsiSensorCaps->Conv422 =ISI_CONV422_NOCOSITED;
plsiSensorCaps->BPat = ISI_BPAT_BGBGGRGR;
plsiSensorCaps->HPol = ISI_HPOL_REFPOS;
plsiSensorCaps->VPol =1SI_VPOL_POS;
plsiSensorCaps->Edge = |SI_EDGE_RISING;
plsiSensorCaps->Bls =ISI_BLS_OFF;
plsiSensorCaps->Gamma = ISI_GAMMA_OFF;
plsiSensorCaps->CConv = ISI_CCONV_OFF;
plsiSensorCaps->BLC = (ISI_BLC_AUTO | ISI_BLC_OFF);
plsiSensorCaps->AGC = (ISI_AGC_OFF );
plsiSensorCaps->AWB = (ISI_AWB_OFF );
plsiSensorCaps->AEC = (ISI_AEC_OFF );
plsiSensorCaps->DPCC = (ISI_DPCC_AUTO | ISI_DPCC_OFF);
plsiSensorCaps->DwnSz = ISI_DWNSZ_SUBSMPL;
plsiSensorCaps->CieProfile = (ISI_CIEPROF_A

| ISI_CIEPROF_D50

| ISI_CIEPROF_D65

| ISI_CIEPROF_D75

| ISI_CIEPROF_F2

| ISI_CIEPROF_F11);
plsiSensorCaps->SmiaMode =ISI_SMIA_OFF;
plsiSensorCaps->MipiMode =1ISI_MIPI_MODE_RAW _10;

plsiSensorCaps->AfpsResolutions = ( ISI_AFPS_NOTSUPP );
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plsiSensorCaps->SensorOutputMode = ISI_SENSOR_OUTPUT_MODE_RAW,;
}

end:
return result;

IsiAfpsinfo_t

[ ]

Sensor (] AFPS BL B 5 B a5t thk, FTHEEWERN (S E, PIRGIE i B KE i
i (Rl ESA R0 ), ARG BECRN, BRI R IR B EE e, St
VR BT, AT SRR BRGNS TR YO ol P PR s B A B S T M
[ X]
typedef struct IsiAfpsInfo_s
{

float AecMinGain; /*< minimum gain for AEC in Afps mode */

float AecMaxGain; /*< maximum gain for AEC in Afps mode */

float AecMinIntTime; /*< minimum integration time for AEC in Afps mode */

float AecMaxIntTime; /*< maximum integration time for AEC in Afps mode */

uint32_t AecSlowestResolution; /*< slowst resolution for AEC in Afps mode */

IsiAfpsResInfo_t Stage[ISI_NUM_AFPS_STAGES]; /*< the list of supported
resolutions with .MaxIntTime in ascending(!) order;Resolution = 0 marks end of list
if not all array elements are used */

uint32_t CurrResolution; /*< current resolution */

float CurrMinIntTime; /*< minimum integration time of current resolution */

float CurrMaxIntTime; /*< maximum integration time of current resolution
*/

} IsiAfpsinfo_t;
Hrh IsiAfpsResInfo_t 5+ 1T -
typedef struct IsiAfpsResInfo_s

{

uint32_t Resolution; /**< the corresponding resolution ID */
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float MaxIntTime; /**< the maximum supported integration time */

} IsiAfpsResInfo_t;

ESiA

IR R ik

@AecMinGain /N

@AecMaxGain ORI 8
@AecMinIntTime i /NG [A]
@AecMaxIntTime IS ONE S
@AecSlowestResolution | MR HAK 2 HFF
@IsiAfpsResInfo_t I HERAG B
@CurrResolution AT HER
@CurrMinIntTime SR 7 HER N /NG [A]
@CurrMaxIntTime RT3 PR OB [H]
[ f5]

static RESULT OV8858_IsiGetAfpsinfoHelperlss(
0Vv8858_Context_t  *pOV8858Ctx,

uint32_t Resolution,
IsiAfpsinfo_t* pAfpsinfo,
uint32_t AfpsStageldx

RESULT result = RET_SUCCESS;
TRACE( OV8858 INFO, "%s: (enter)\n", _ FUNCTION_);
DCT_ASSERT(pOV8858Ctx != NULL);
DCT_ASSERT(pAfpsinfo != NULL);
DCT_ASSERT(AfpsStageldx <= ISI_NUM_AFPS_STAGES);
// update resolution in copy of config in context
pOV8858Ctx->Config.Resolution = Resolution;
// tell sensor about that
result = OV8858_SetupOutputWindowlnternal( pOV8858Ctx,
&p0OV8858Ctx->Config,BOOL_FALSE,BOOL_ FALSE );
if (result != RET_SUCCESS )
{
TRACE( OV8858 ERROR, "%s: SetupOutputWindow failed for resolution
ID %08x.\n", __ FUNCTION__, Resolution);
return ( result );

}
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// update limits & stuff (reset current & old settings)
result = OV8858_AecSetModeParameters( pOV8858Ctx, & pOV8858Ctx->Config );
if ( result '= RET_SUCCESS )
{
TRACE( OV8858_ERROR, "%s: AecSetModeParameters failed for resolution
ID %08x.\n", __ FUNCTION__, Resolution);
return ( result );
}
// take over params
pAfpsinfo->Stage[AfpsStageldx].Resolution = Resolution;
pAfpsinfo->Stage[AfpsStageldx].MaxIntTime =
pOV8858Ctx->AecMaxIntegrationTime;

pAfpsinfo->AecMinGain = pOV8858Ctx->AecMinGain;
pAfpsinfo->AecMaxGain = pOV8858Ctx->AecMaxGain;
pAfpsinfo->AecMinIntTime = pOV8858Ctx->AecMinintegrationTime;
pAfpsinfo->AecMaxIntTime = pOV8858Ctx->AecMaxIntegrationTime;

pAfpsinfo->AecSlowestResolution = Resolution;
TRACE( OV8858_INFO, "%s: (exit)\n", __FUNCTION_);
return ( result );

}
7.3 APl &%
0V8858_IsiCreateSensorlss
[A]
B —/~ Sensor 2, & ¥IEEiL hSensor, Sensor [ I2C it E{EH. —%& Sensor
RESH. VCM il B 45,

[1E7%]

Static RESULT OV8858_1IsiCreateSensorlss(IsiSensorInstanceConfig_t

*pConfig)

[Z3]
ZH AR R TP (s
IsiSensorInstanceConfig | IsiSensorInstanceConfig_t £5 )k fh%T TN
[I&[A1{H ]

I [Al{E BN

RET_SUCCESS F )

RET_NULL_POINTER KW, ZS1EE
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TS MET
FMH LS B0 T 0 PR 24

RET_OUTOFMEM R, A H

0V8858_IsiReleaseSensorlss

[#iR]
Bt Sensor 5261, A& FIEEFRR . . BX Sensor handle;

[iE%]
static RESULT OV8858_IsiReleaseSensorIss(IsiSensorHandle_t handle)

[Z#(]

SRR IR LN T
handle IsiSensorHandle_t 5 #{A A EETPN

(IR [A1{H ]

I [Al ik

RET_SUCCESS |p#s)

RET_WRONG_HANDLE R, FER A

0V8858_1IsiGetCapsIssinternal

[$A]

N Sensor iR S5 HIES ERf0TESE, 7 Resolution. BusWidth. Mode %%, HfA&wn]
PLlZ#% 7.2.4 IsiSensorCaps_t 45 H /48
[187X]

static RESULT OV8858_IsiGetCapslssinternal(IsiSensorCaps_t

*plIsiSensorCaps, uint32_t mipi_lanes)

[Z4(]
ST fitiidk 6 N Ha
plsiSensorCaps IsiSensorCaps_t 45t ikt 4t i
mipi_lanes MIPI (138 %k LTI
[I&[A1{H ]
i [EME ik
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Fr i FE

MBS L T AT IR A 7

RET_SUCCESS Jk2h

RET_NULL_POINTER K, TIRE

0ovVv8858_SetupOutputFormat

[H3R]

HRIR I B B A ks, BT M4 b8, teln pConfig->BusWidth — 2R
Pu o5 NEC B O e E, AReshAS %, {H2 pConfig->BusWidth [1] switch i)
case VXA ISI_BUSWIDTH_8BIT_zZ, TM#MHHMIA SR, W FHEAN B, 50
CameraHal 274 AT AEdi4E; ELf BLC. AGC X251 B — M ARAL T OFF IRZ, Frbl
I HEA T Z 2 D eE, BRAEA 7 Z LI BRI fE
[1E7X]

RESULT OV8858_SetupOutputFormat(OV8858_Context_t *pOV8858Ctx,

const IsiSensorConfig_t *pConfig)

[Z4#(]
SRR Eitipu By N\
pOV8858Ctx OV8858_Context_t &M kgEl LIPN
pConfig IsiSensorConfig_t 45 ka4t LIPN
(IR [A1{H ]
1 [EHE ik
RET_SUCCESS )
RET_NULL_POINTER KM, SHRE

0Vv8858_get_PCLK

[$#3A ]
FRIL Sensor 1) PLL BRI od, — ROl 3RAX Sensor (27 A7 2, HRIE A
FHE, ANAHAFETE S PLL i, WA ERREEE, WP,
(1]
int OV8858_get PCLK(OV8858_Context_t *pOV8858Ctx,int XVCLK)
[Z#(]
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Fr i FE

MBS L T AT IR A 7

SHATR i3 i N

pOV8858Ctx OV8858_Context_t #st At TP

XVCLK SN R LIPN
BEELIEN

yAEIL ) BN

PCLK AR ESTEILIE]

0Vv8858_SetupOutputWindowlInternal

[$A]

R4 CameraHal &tk 1) 7 #82 LBC B Sensor (W27 7345, B HE BB EHR i Sensor
SRR L e HET 8M KA THY Sensor A] R SEL 470 5, b TAREE,
BRI > HE2R AT LIS ISP 38T 8M DL R TCIESEEL A 4 HEAE 30fps TN, TR
SEH binning;

(%]
RESULT OV8858_SetupOutputWindowlInternal(OV8858_Context_t
*p0OV8858Ctx,const IsiSensorConfig_t *pConfig,bool_t set2Sensor,

bool_t res_no_chg)

[Z#(]

ZHATR ik o N\
pOV8858Ctx OV8858_Context_t itk $a4t TN
pConfig IsiSensorConfig_t 45 ka4t LIPN
set2Sensor true F/~n % E % Sensor, false IMilE PN
res_no_chg false KR HEE, true MMuE/E LD
[1R[E1{H ]

1 [ Eitipa

RET_SUCCESS )

RET_NULL_POINTER K, TIRE

RET_NOTSUPP KW, AR E
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MBS L T AT IR A 7

0Vv8858_SetupImageControl

(A ]

W B AL AR 1) BLC, AGC, AWB, AEC, DPCC %538, — A H b, #B2 OFF IR%,
MHEATEGN: HREH, EETBSER, JF HIRATHR IsiSensorCaps_t 4541
B B B ZHO N
[1E£]

RESULT OV8858_SetupImageControl(OV8858_Context_t *pOV8858Ctx,

const IsiSensorConfig_t *pConfig)

[Z#]

SHATR ik o N\
pOV8858Ctx OV8858_Context_t kg%l LIPN
pConfig IsiSensorConfig_t 45t ka4t TP
[IR[E1{H ]

yAEIL(ES ik

RET_SUCCESS |p#s)

RET_NOTSUPP KW, ASCRFEE

0V8858_1IsiSetupSensorlss

[##i4]

MRYE IR B B B BB E Sensor, A e — 287 RAMBEERNSH, BiE
IR P AR EE A, BAERF KIS
[iFV4]

RESULT OV8858_IsiSetupSensorlss(lsiSensorHandle_t handle,const IsiSensorConfig_t
*pConfig)

[Z4]

ST fihiid i N\ o

handle IsiSensorHandle 45444 a4 LITPN

pConfig IsiSensorConfig_t 14/ it %t PN
[J& [E11E ]
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MBS L T AT IR A 7

1R B ik
RET_SUCCESS Bl
RET_NULL_POINTER KW, SHREF

0Vv8858_1IsiChangeSensorResolutionIss

[HiA]

B Sensor fi 4R, JHH Ov8858_ SetupOutputWindowlnternal H T % & 7
HE K, 0V8858_AecSetModeParameters ] T F ¥ % & M Ot I EH 5 H ,
0V8858_lsiExposureControllss A T H T X BEWR G, W o BHER, WREBATFER
s
(8]

RESULT OV8858_IsiChangeSensorResolutionlss(lsiSensorHandle_t  handle,
uint32_t  Resolution,uint8 t  *pNumberOfFramesToSkip)

[Z4#(]
SHATR ik i N\
handle IsiSensorHandle 45414 )i B\
Resolution R E I R LIPN
pNumberOfFramesToSkip | 7% 5 (1%L i th
(IR [E1{H ]
1 [ ik
RET_SUCCESS )
RET_NULL_POINTER KW, SHEE

0V8858_1IsiSensorSetStreaminglss

iy

FFa s AEEER, HiFEd A5 N BHEN AT EAE SR BELEL, &)
N2 A7 2% addr K value B 75 5E X s
[#E]

static RESULT OV8858_IsiSensorSetStreaminglss(lsiSensorHandle_t  handle,
bool_t on)

[Z4]
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SHATR ik B N
handle IsiSensorHandle 44 A %) H PN

on true FoRJTA B R LETPN

(IR [A1{H ]

i [E ik

RET_SUCCESS )

RET_WRONG_HANDLE R, EERI AN

RET_WRONG_STATE R, FERIPIRES

0V8858_1IsiSensorSetPowerlss

[Hid ]
Sensor FHIE(HHL, R¥E Sensor T EHI PG 1R/ 7 ZE4;
[1H£]
static RESULT OV8858_lIsiSensorSetPowerlss(lsiSensorHandle_t  handle,
bool_t on)
[Z#]
SRR Eitipa o\ 4
handle IsiSensorHandle 25 ¥ 1kA)i LU
on True £/x F TN
(& =48]
i [ ik
RET_SUCCESS Bl

RET_WRONG_HANDLE R, ORI A

0V8858_IsiCheckSensorConnectionlss

[ ]
Kl Sensor HIEHRAS, it i2c $RHL Sensor Y Chip ID, 5 Sensor ZXz))H i
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i R T

MBS L T AT IR A 7

€ B, VLS [ RET_SUCCESS; FEAE I R FAZ MU € X 341 Chip 1D
A3 3TN 2 A7, HIFERNTEF 2 3 N7, 1M Sensor SEhs HA 2 ANFT
(] Chip ID, FEHEATIE “IELL;
[1H£]

static RESULT OV8858_IsiCheckSensorConnectionlss(lsiSensorHandle_t handle)
[Z3]

SHATR Eit:pa i N\
handle IsiSensorHandle 45k A)i PN

(IR [A1{H ]

1 [EHE ik

RET_SUCCESS )

RET_FAILURE F I

RET_NULL_POINTER K, iRE

0V8858_IsiGetGainlss

[#id ]
SREUIE 2548 FRK K B gain IR A2 gain (HZEA7E Sensor handle HAE & Hr1,
FOEIR PR EE, AT EBY RN i2c [ Sensor HEHL, JUHRIEA
A Sensor HEHL AR, T EZATE L HIMEB
[1E7%]

RESULT OV8858_IsiGetGainlss(IsiSensorHandle_t handle,float *pSetGain)
[Z#]

ZHATR ik o N\

handle IsiSensorHandle 454 & i PN

pSetGain SR 38 25 15 4 i
[1R[E1{H ]

1 [ Eitipa

RET_SUCCESS )

RET_WRONG_HANDLE KW, HRETAIN
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Fr i FE

MBS L T AT IR A 7

RET_NULL_POINTER K, Ikt

0V8858_1IsiSetGainlss

(4]
BB AL MR Sensor FAHE MM H A AR, DMEECN AL
[iHi]

RESULT OV8858_lIsiSetGainlss(IsiSensorHandle_t handle,float NewGain,
float *pSetGain)

[Z#(]

SRR ik i N\
handle IsiSensorHandle £ {A % #% LIPN
NewGain TEUCE B a1 A B\
pSetGain SEfRik E 3] Sensor (1 35455 i

(IR [A1{H ]

1 [EHE ik

RET_SUCCESS )

RET_WRONG_HANDLE KW, HREIAIN

RET_NULL_POINTER KM, SFRE

0V8858_1IsiGetIntegrationTimelss

[fiik]

SREUEOCI [R], SR 2t fE A7 R, 45 /&M Sensor handle Z2A#HIREL, A
i B R
[1E£]

RESULT OV8858_IsiGetIntegrationTimelss(lsiSensorHandle_t handle,float
*pSetintegrationTime)

(%]
SR ik & N4
handle IsiSensorHandle 45 #4 44 f] 4 LITPN
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pSetintegrationTime SRR e TR], V7, BN AL i
BB

1 E Eifipu

RET_SUCCESS )

RET_WRONG_HANDLE KM, HRE AR

RET_NULL_POINTER KW, SHREF

0V8858_1IsiSetIntegrationTimelss

[#34 ]

BCEPEICI 8], 75 2R RGN 8] oAb Oy B AL R e AT I R LA (line length)
FEHRYE P o5 IR 33 A7 AR E B AN B AE A% AR Sensor TR AT 204
[i£]

RESULT OV8858_IsiSetIintegrationTimelss(lsiSensorHandle_t handle,
float NewlIntegrationTime, float *pSetintegrationTime, uint8_t *pNumberOfFramesToSkip)

(4]

SRR ik iy N L
handle IsiSensorHandle &% #% LIPN
NewIntegrationTime PR E BRI R, PS8, RPN EAL TN
pSetintegrationTime SEFRGCE BRI R, A, RPN i
pNumberOfFramesToSkip | 5 2 4% i
[I&[EA]

yAEIE ] ik

RET_SUCCESS )

RET_WRONG_HANDLE K, HRETAIRR

RET_NULL_POINTER K, AEieE

0V8858_1IsiGetAfpsInfoHelperlss

(4]
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i R T
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AR B 45 7€ 7 HEES BT RERK AFPS 73 A5 B, ek [m] 73 2 . fie /NGNS ]
EKHRICI[A] . e/ ME R BORIE am (EE5 S, J8IL pAfpsinfo iR [Al; AE T
MR BESRI— D B R E R, I AfpsStageldx R 51K 7 BilAE(# (5 S
[iHi%]

static RESULT OV8858_IsiGetAfpsinfoHelperlss(OV8858 Context_t *pOV8858Ctx,
uint32_t Resolution, IsiAfpsinfo_t* pAfpsinfo, uint32_t AfpsStageldx)

[(Z#]

SRR ik i N\
pOV8858Ctx OV8858_Context_t 4ifyiktgst TN
Resolution s AR AUEGRE B2 H LiTPN
pAfpsinfo IsiAfpsinfo_t g5 FRTREr, HTREMEE | fith
AfpsStageldx vans = EIIE] TP
(IR [E1{H ]

yAEIL(ES ik

RET_SUCCESS |p#s)

RET_WRONG_HANDLE K, H R BRI

RET_NULL_POINTER KW, EHRET

RET_NOTSUPP R, AR E

0V8858_1IsiGetAfpsInfolss

[k ]

X} OV8858_lsiGetAfpsinfoHelperlss Z i | 3% Ri% /& MIPI £ T 244 lane
R X AT AA lane T HIASE o HE%
(1]

RESULT OV8858_IsiGetAfpsinfolss(lsiSensorHandle_t handle,uint32_t
Resolution, IsiAfpsinfo_t* pAfpsinfo)

[Z4#]
SHAATR ik i N
handle IsiSensorHandle_t 454 {A )i PN
Resolution i EAR ARSI B2 P EETUN
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Fr i FE

MBS L T AT IR A 7

pAfpsinfo IsiAfpsinfo_t 5 FRREr, HTREMEE | fth
B

IR [Al U

RET_SUCCESS FR3h

RET_WRONG_HANDLE KM, HRE AR

RET_NULL_POINTER KW, SHREF

0Vv8858_IsiGetSensorI2cInfo

[#3]
FIT RIZRHB 3R Sensor i2c fi5 B, FTREAMEHTT & HIE), FTBL—MeHL4R 2 4708
FARATIE LB, L

[1E7]
static RESULT OV8858_lIsiGetSensorl2cinfo(sensor_i2c_info_t** pdata)
[Z4]
SRR i N\
pdata sensor_i2c_info_t &5 /R I XU E 5 4] TN
(IR [A1{H ]
A EILL Eu
RET_SUCCESS B
RET_WRONG_HANDLE JM, AR AR
RET_NULL_POINTER KM, A ARE
TE:

1. Sensor JXBhit A S5 i) B4 D BRI ¥ H Bz, A4, BAT I

2. Sensor XANH K OTP S HMATET M) KERMEL; RS AEIT ARG A
5% Sensor, FARMEAALE B A KT OTP, YoE & 15 LI BB OTP 2175

3. Sensor JXBNI] VCM T2 B R P4 Rl SCEL B A& 2L, RIFEHIL S SR Sensor 4
56, FRIEA TG VEM £ SEI BB O RIFE s VM 2 IR
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Rackchip
Hai e

MBS L T AT IR A 7

F functions */

50 Fucusbe_-
pls sor siMdiFocusGet
plsisensaor {diFocusCalibrate

7.4 FEHH D B
IR E) H 45

PL Ov8858 (1)Kl F il :
hardware\rockchip\camera\Siliconlmage\isi\drv\OV8858
I

| --calib
|--OV8858_lens_LG-9569A2.xml

| --include_priv
|--OV8858_MIPI_priv.h

--source

|--OV8858_MIPI.c
|--OV8858_tables.c

| --Android.mk

2 TAE
HEaB IR 2/, VRFEZE 2| LR Tk}
1A A MAE S
2.VCM driver-IC datasheet( il 1% kR4 A VCM).
3.3%1% 3k sensor datasheet F1 application note(#1] 11,0V — <= #24L).
AT ER RN AL E R

AR R e

PRATCANEFFGG, B SO IS ek 3. 58, (H 2 R R IT 2 LA SDK 1 A 1 IR 3]
FRERRAT R . B, G RAR TR E IR A% S & DVP 821011, AR AT A%
OV2659/GC2155 45; Wl & MIPIRAW [, 1] LS4 OV5648/0V8858/IMX214 25, it
& MIPIYUV 1], 7] LLS2 0V2685.

N1 LA ov8858 i

B ovesss H g # Ul —1r, iy 4 AR EIRSN I sensor %5, H RN S
4. VRIS 5] ) sensor Z#BEHHAT1500, BLF5 Android.mk 1 5| F ) SO 44 DL R AR B
PE 24 F o

T e 2 B2
| &K e
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0V8858_MODE_SELECT Stream(enab'e)ﬁﬂfﬁ%‘ fienesr £
0V8858_MODE_SELECT_OFF Stream off 127 745
0OV8858 MODE_SELECT_ON Stream on )2 /7 28 {H
0V8858_SOFTWARE_RST Software reset &7 7 &%
0OV8858 SOFTWARE_RST VALUE Software reset fii GE ) 27 77 2 (H.
Chip id(8% Model id)[#] high-byte 77 {7 %%
0OV8858_CHIP_ID_HIGH_BYTE ()
BRI high-byte 1) 2517 2 4EL(FH DABR 5L
0OV8858_CHIP_ID_HIGH_BYTE_DEFAULT B 5 TR
0V8858 CHIP 1D MIDDLE BYTE Chip id(E§ Modenl id) ) middle-byte & 17
- - - (I RA)
0V8858_CHIP_ID_MIDDLE_BYTE_DEFAULT ERILHT middle-byte ZF 17 25 1H
OV8858 CHIP_ID_LOW_BYTE CHIP ID ] low-byte &7 17 %%
OV8858_CHIP_ID_LOW_BYTE_DEFAULT BRI low-byte 23 1F 2 fH
0V8858_AEC_AGC_ADJ_H Analog gain &7 {7-#% [¥] high-byte
0V8858 AEC_AGC_ADIJ_L Analog gain Z717-#% ] low-byte
0V8858 AEC_EXPO_H Integration time 71725 1) high-byte
0V8858 AEC_EXPO_M Integration time Z7{7-#% ) middle-byte
0V8858_ AEC_EXPO L Integration time Z7 {725 1) low-byte
OV8858_SLAVE_ADDR [IC address
IIC addres([&]—3#k sensor, 1540 ffi 4%
0OV8858 SLAVE_ADDR2 FEANE, 2B AFER address, 1ENE
i%)
OV8858_SLAVE_AF_ADDR VCM driver IC [ slave address
Sensor_OTP_SLAVE_ADDR BEHL OTP 15 )5 [ slave address
0V8858 MAXN_GAIN R TN PN ]
0Vv8858_MIN_GAIN_STEP BN 25
0V8858 MAX_GAIN_AEC i R 28 A5 4L
MAX_VCMDRV_CURRENT VCM KR
MAX_VCMDRV_REG VCM ZFfras i KB ANE
0OV8858 12C_NR_ADR_BYTES PAF PSR B
0OV8858_12C_NR_DAT_BYTES A S B

DL 2 AR A, 75 S e S A S I B8 - i AT 15 24
R MR FHEEA S hight-byte. middle-byte. low-byte 1%, A4 A
low-byte BIR], 44K, FR#5E40 DURYE B O E 3Tz 04.

WA E

Sensor [T 2 1E 2% it B /7 41 75 22 M sensor 1] datasheet B HH 5 | $R AL 1) 25 77 28 id B S0 1F
rRRCER 5 N RS

R4 N 5t J sensor WISCRFIGIL, 4728 FIRT 7304 1lane, 2lane, 4lane =41,
ZHH —> global setting B# MY initial setting, #AJ5IEH binning size 1 full size f] setting
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(OV i) sensor —fM&AZIXFE) ,LL ov8858 2lane A

Global setting:

const IsiRegDescription t OVBBSE ¢ aRegDescription twolane[] =

{
{0x0100,
{Ox0100,
{0x0100,
{Ox0100,
{0x03202,
{Ox03203,
{0x03204%,
{0x030e,
{0x030L,
{Ox0312,

{0x0000 ,0x00,"eTableEnd"™, eTableEnd}

Ox00, "0xX0100", esReadWrite},
0x00, "0x0100"™, eReadlrite},
0x00, "0x0100", eReadWritcel.,
Ox00, "0x0100"™, eReadWrite},
Oxle, "0x0100",=RsadWricel.,
0x00, "0x0100"™, eReadWrite},
0x03, "0x0100", =RsadWricel.,
0x00, "0x0100", eReadWrite},
0x09, "0x0100", eReadiritel,
Ox01, "0x0100", eReadWrite},

L

Bining size setting:

const IsiRegDescription t

{
{0x030e,
{Ox030£,
{0x0312,
{Ox3015,
{0x3501,
{0x3502,
{0x3708,
{0x370a,
{0x370b,
{0x3778,
{Ox3808,
{0x3809,
{0x380a,
{Ox380b,
{Ox380¢c,
{0x3804d,
{Ox380e,
{0x3801,
{0x3814,
{0x3821,
{0Ox382a,

{0x0000 ,0x00,"eTableEnd”,eTableEnd}

¥z

Ox00,"0x0100", 2Readiritel},
0x09, "0x0100", eReadWrite},
Ox01,"0x0100", eReadWrite},
Ox01,"0x0100",=ReadWrice},
Ox4d, "0x0100", eReadiirite},
0x40,"0x0100", eReadiWrite},
Ox35,"0x0100", eReadiirice},
Ox00, "OX0100"™, eReadWrite},
0xb5, "0x0100", eReadiirite},
Oxlb, "0x0100",eReadWrice},
Ox06, "OxX0100", eReadiWrite}
0x60,'0x0100',eReadWrite}:
Ox04,"0x0100", eReadWrite},
OxcE,"0x0100", eReadWrite},
Ox07,"0x0100", eReadirite},
0x88,"0x0100", eReadiWrite},
Ox0¢,"0x0100", eReadlrice},
Oxdc, "0x0100", esRsadiirite},
0x03, "0x0100", eReadiirite},
Oxé7,"0x0100", eResadlirice},
Ox03,"0xX0100",eReadiWritel,

Full size setting:

OV8B858_¢g 1632x1224 twolane(] =

/7 pl2_rdiv
// pli2_divsp

// pl2_pre_divo, pli2_r._divdac

/7
// exposure M
// exposure L

// x output size H
// x output size L
// vy output size H
// y output size L
// HTSH

// HTS L

// VISH
VTS L

// x odd inc

// micror on, bin on
// yoddinc

AR F O i LT B 5 S AR, G T AR Z AR R AL U
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const IsiRegDescription t OV8858_g 3264x2448_ twolane(] =
{
{0x030e, 0Ox02,"0x0100",eReadWrite}, // pl2_rdiv
{0x030£, Ox04,"0x0100",eReadWrite}, // pli2_divsp
{0x0312, Ox03,"0x0100",eR=sadWrite}, // pl2_pre div0, pli2_r_divdac
{0x3013, 0Ox00,"0x0100",=ReadWrite}, //
{0x3501, Ox%a,"0x0100",eReadWrite}, //
{0x3502, Ox20,"0x0100",eReadWrite}, //
{0x3706, 0Ox6a,"0x0100™,=ReadWrite}, //
{0x370a, 0Ox01,"0x0100",eReadWrite}, //
{0x370b, Oxé&a,"0x0100",eReadWrite}, //
{0x3778, 0x32,"0x0100",eReadWrite}, //
{0x3808, 0Ox0c,"0x0100",«ReadWrite}, // x output size H
{03809, OxcO,"0x0100",eReadWrite}, // xoutputsizel
{0x380a, Ox0%9,"0x0100",=eResadlrite}, // y output size H
{Ox380b, Ox20,"0x0100",=ReadWrite}, // youtputsizel
{0x380c, 0Ox07,"0x0100",eReadWrite}, // HTSH
{0x380d, 0Ox%¢,"0x0100",eReadWricze}, // HISL
{0x380e, 0OxD9,"0x0100",=ReadWrite}, // VISH
{0x380£, Oxaa,"0x0100",eReadWritel, // VISL
{0x3814, Ox01,"0x0100",eReadrite)}, // X oddinc
{0x3821, Ox46,"0x0100",=ReadWrita}, // mirror on, bin off
{0x382a, 0Ox01,"0x0100",eReadWrite}, // yoddinc

{0X0000 ,0x00, "eTableEnd", eTableEnd}
}:
Fpschg setting:
L E AR VTS 25 A7 AR R B i

const IsiRegDesacription T FPUEB.EB: g 1632x1224P30 twolane fpschgl]
; - . — -

{O=380e, Ox0d4,M0x0100F,eBeadiirite}, /S VTS H
{0x380f, Oxdc,™0x0100",sReadWrite}, /S VISL
{0x0000 ,0x00,"eTableEnd™, eTableEnd}

¥

conat IsiReglescription t (WBB5E_g 1632x1224P25 twolane fpschgl[]
1

{0x380e, Ox05,"0x0100",sReadWrite}, // VIS H

{0x380£, Oxd4,"0x0100", eReadWrite}, // VISL

{0x0000 ,0x00,; "eTableEnd™,eTableEnd}
bi

const IsiRegDescription T OVES5E_g 1632x1224P20_ twolane fpschgl]
{

{0x380e, Ox07,M0x0100", aReadirite}, S/ VTS H

{0x380L, Oxdz,"0x0100",=ReadWrice}, [/ VISL

{00000 ,0x00, "eTableEnd™, eTableEnd}

bz
T BN, WIEEAFAIMIZE )y 30fps, VTS A 0x04dc I, JIB4 25fps I (] VTS
N 0x04dc*30/25=0x05d4
R
1. 4 ZELI{0x0000, 0x00, "eTableEnd",eTableEnd} N 45 Hibr & .
2. WRFFIMERLWANTT, A IsiRegDescription_t Z5HJKH] Flags B8N A
~ eReadWrite_16, 1f:

/[ XVCLK=24Mhz, SCLK=4x120Mhz, MIPI 640Mbps, DACCLK=240Mhz
{0x0103 ,0x10120 ,"0x0100",eReadWrite_16},// sc ctrl (software reset)
{0x3638 ,0x20102 ,"0x0100", eReadWrite_16},//

{0x0300 ,0x30230 , "{thllm:l“,eReraI:iWrJ.I:t_'_E.:- A PLL CTRL O(plii_pre_div)

3. KRR AL, BT R ER, (TN setting H4L AR
HL stream on sensor B MY wake up sensor, L, —M# OV K] sensor [ stream & {725
#& 0x0100, ABAZFA74 setting B4 LA ELXT 0x0100 Zif7as & 1, IXBHY

AR H O T RS SR, MG TARZ ML A




Radxhpv
Hai e

AP il FEL T BB 43 A PR 2 )

IsiSensorSetStreaminglss P& 2> F B F stream Z7 4725, HAth) T ¥ sensor [f] stream

72815 2 W H datasheet.
4, ﬁD%? 'JEPTEELHTT%%T’E —IUﬁﬁﬁ eDeIay Fr&, .

Ox6a, "0X0100", =R=ad

¢0 "ﬁleaﬁ" eR
¢6a, "Ox0100"™, F
, "0x0100", eDelay}
«0c, "0x0100", «Re

/ delay 5ms
: . [/ X output size H
), OxcO,"0x0100",ef , [/ Xoutput size L
¢ Ox09, "Ox0100"™, ek // vy output size H
{0x380b, 0x290,"0xX0100",=Readl [/ vy output size L

5. 9‘% 1"]14‘9’]%%1.:@/)'4 «&ﬂ%éﬁﬁ)ﬁ L) EET AR .

.

6. A I sensor L sony ], 7% global setting, XFE 1K B4 B 2 B ] .

conat IsiReglescription © WEB5E8 g aRegDescription twolane[] =

{0x0000 ,0x00,"aTableEnd™, eTableEnd}

A, BREHACHD A R % OV8858_IsiRegReadlss Fl1 OV8858_IsiRegWritelss Xif L [ 44 FH T 2%
ST

7.5 G MR

L RK3399 Android7.1 A :

1. %}JZI“WJ

camera ndroid?. l$ 1nur" build/

ng
uding
uding
uding
uding
uding
uding
uding
uding
uding
uding
uding
uding
uding

including sc

2. MRt M5k

ARSCRE Y E N LT AR A R AR, AN T AR MR A R S
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camera@ISP:~/camera/rk3399_android7.1% Tlunch
You're building on Linux

Lunch menu. . . ick a combo:

oL e L B

i

ug
64 -userdebug

8.

which would you
LVNAIVE AR
3+ G

android?.1/hardwar chi /51711conImage,

@J Sensor %EZJJE%TTRE mm -B i IRB)); ﬁﬁﬁﬁ%ﬂﬁﬁﬁﬁ%ﬁhﬁ
mmm  /IKZH 5% -B
4. B cam_board.xml
MHCT-EUH JFA cam_board.xml SKAZEL, 1E emd w2475\
adb pull /etc/cam_board.xml
BB EFFTHEIT R, Eam2 AT

adb root

adb remount

adb push cam_board.xml /etc/
5. ¥ 1Q 3 push #EF R, cam_board.xml L& i€ 1Q LI FR, LA Ov8sss
NP, % SensorLens A%, NI 1Q X4 FK N OV8858.xml, # SensorLens A NC, I 1Q
A 44 FR N OV8858 lens NC.xml, £+ SensorLens A AR, T Ov8858 lens_ 75 .xml;
£ cmd 2 ATHIA :

adb push /3 H 3% /0v8858.xml  Jetc/
6~ JmiFAE ) Sensor BXANH H 240 BE AR
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I FE T
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rk3399_android7.1\out\target\product\rk3399_ mid\system\lib\hw
Rk3399 ({32 AL A H 32 rk3399_mid, FLAlRRAARYE Sehridk H 5%
7E emd 7 2 ATHAT push 2 so TEFTHEF KAk :
adb push /3 1F H 3% /libisp_isi_drv_0V8858.s0 /system/lib/hw/
7+ 1E cmd fr 2174 adb shell 3\ adb;

C:“Uzers*rockchipradb shell
k3399 _mid:/ % sunc

1+k339?_mid: % reboot

[F 0, RIGEE, DMER push #F £ BT R
8. #iAHML app FTHAHALHRES, AI7E adb v 24T NIl logeat Ay 24T ED H &, BH 17
A[E IS logeat | grep CameraHal AT EFAHMLAE IS log;
W1t logeat -c 15 log 2247
TR E log FTENSE L, W0F:
k3399 _mid:~ $ getprop | grep cam
[cameraZ .portabhility.force_apil: [11
[init.svc.cameraserver]l: [runningl
[zyz .camera.callprocess]: [cameraserverl
[zyz .cts_camera.statusl: [falsel
[zys_graphic.cam_back.igl: [AetcsGCBA34.xml]
[zyz_graphic.cam_back.ig.verl: [Z2018-A5-18_1=s1_GC8A34_matic_wvl.B.11
[zyz_graphic.cam_back.lenl: [1
[zyz_graphic.cam_back.modulenamel: [1]
[zyz_graphic.cam_camhboard.verl: [BxB.8xf .Bx@]
[zyz_graphic.cam_drv_camsys.verl: [Bx@.0x8.08x1 1
[zyz_graphic.cam_hal.ver]l: [Bxl.8x51.8x@1
[zys_graphic.cam_izi.verl: [Bx@.0xd.BAxA]
[zyz_graphic.cam_libhisp.verl: [Bx2.8x3.8xA1
[zys_graphic.cam_otp_awhl: [falsel
[zys_graphic.cam_otp_awbh_enahlel: [falsel
[zyz_graphic.cam_otp_lscl: [falsel
[zyz_graphic.cam_otp_lsc_enahlel: [falsel
[zys_graphic.cam_tracel: [A]

k3399 _mid:/ § [setprop sys_graphic.cam_trace 2
k3399 _mid:/ § getprop ! grep cam
[camera?.portability.force_apil: [11
[init.svc.cameraserver]l: [runningl
[zyz.camera.callprocess]: [cameraserverl
[zyz.cts_camera.statusl: [falsel
[zyz_graphic.cam_back.igl: [AetcsGCBA34.xml]
[zyz_graphic.cam_back.ig.verl: [2018-A5-18_1=1_GCBA34_matic_vil.A.11
[zyz_graphic.cam_back.lenl: [1
[zyz_graphic.cam_back.modulenamel: [1]
[zyz_graphic.cam_camhboard.verl: [BxB.0xf.A0xA]
[zyz_graphic.cam_drv_camsys.verl: [Bx@.0xA.0x1 1
[zyz_graphic.cam_hal.ver]l: [Bxl.8x51.8x@A1]
[zyz_graphic.cam_iszsi.verl: [Bx@.0xd.Bx@A]
[syz_graphic.cam_libisp.verl: [Bx2.8x3.8xA1
[zyz_graphic.cam_otp_awhl: [falsel
[zys_graphic.cam_otp_awbh_enahlel: [falsel
[zys_graphic.cam_otp_lscl: [falsel
[zys_graphic.cam_otp_lsc_enahlel: [falsel
[zysz_graphic.cam_tracel: [2]
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