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1.1 XHEfET

A48 VIN (video input) IXEHELE, APIZEOM EEFHREA X

1.2 Birasd

camera RapHF k. HIPARMNBHEZAR

1.3 EASE

Ny,
B

= 1-1: ERAmYIER

e R R Az hRZS IXzhs

T509 Linux-4.9 drivers/media/platform/sunxi vin/*.c
MR813 Linux-4.9 drivers/media/platform/sunxi vin/*.c
R818 Linux-4.9 drivers/media/platform/sunxi vin/*.c
A133 Linux-4.9&5'4 drivers/media/platform/sunxi vin/*.c
R528 Linux-54 drivers/media/platform/sunxi vin/*.c
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2.1 1RERINEESTE
1. Video input FE/HEOES (CSI/MIPI) FEGAES T (ISP/VIPP) 4AR;

2. CSI/MIPI #3573 = E L IASTEUEBIHEE;

3. ISP LI sensor raw data #HIEWAIE, B1F lens #MZE. EIF=. gain. gamma.
de-mosaic. de-noise. color matrix ZFUK&—L 3A M1t

4. VIPP gesHEE#IT48/)\. MITKENLIE, VIPP #F bayer raw data £3 ISP A EEH4E
N, WEFEIT—E YUV #8308 sensor EIREZ4/)\

2.2 HRRNETEH

®2-1: WHEAE

BXAIE ARG

ISP Image Signal Processor/E&1s 5402

VIPP Video Input Post Processor BRI NS0 IE

MIPI Mobile Industry Processor Interface #ap Tl A B0

CCI Camera Control Interface B{%&kEH1E0

TDM Time division multiplexing ISP B$4> & A

MCLK  Master clock (From AP to camera) 1Bf&kFhI5h

PCLK Pixel clock (From camera to AP, Sampling clock for data-bus) f&ZpJ%h
YUV Color Presentation (Y for luminance, U&V for Chrominance) BE&#IEE
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2.3 BERECENTER

2.3.1 Device Tree E2& B

o REWMXMHMELERZ SoC FIEARMBEAIE, YT ARM64 CPU M5, KEHWHRKEF
73: kernel/{KERNEL VERSION}/arch/arm64/boot/dts/sunxi/sun*.dtsi,

o HEMNXMHNEERZ SoC FIEAENEREE, XF ARM32 CPU ME, KEMIKEIF
73: kernel/{KERNEL VERSION}/arch/arm/boot/dts/sun*.dtsi,

o RZRIEHEW (board.dts) B&E:
/device/config/chips/{IC}/configs/{BOARD}/KERNEL VERSION/board.dts

7 sun.dtsi X9, BEET1% SoC By CSI i£HI2spBREEE R, —IRAEINEN, B CSI IX
IR E S, REBERNEEIBFEIIRIIZEN board.dts, WMRGEWEBNABTEE
sun.dtsi IR,

e vind EE%

[(&vind® { )
csi top = <336000000>;
csi isp = <300000000>;
status = "okay's

actuator0: actuator@2108180 {
device /type = "actuator0";
actuator® name = "ad5820 act";
actuator® slave = <0x18>;
actuatord af pwdn = <>;
actuator® afvdd = "afvcc-csi";
actuator@ afvdd _vol = <2800000>;
status = "disabled";
}i
flashO: flash@2108190 {
device type = "flash0";
flash0 type = <2>;
flashO en = <&r pio PL 11 GPIO ACTIVE LOW>;
flashO mode = <>;
flash® flvdd = ""
flashO flvdd vol = <>;
device id = <0>;

status = "disabled";

15

sensor0:sensor@200b800 {
device type = "sensor0";
sensor® mname = "gc2385 mipi";

sensor0_twi cci id = <2>;
sensor® twi addr = <0x6e>;
sensor® mclk id = <0>;
sensor® pos = "rear";
sensor® isp used = <1>;
sensor@_fmt = <1>;
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};

}

1

};

sensor® stby mode = <0>;

sensor® vflip = <0>;

sensor@ _hflip = <0>;

sensor® iovdd-supply = <&reg dldo2>;
sensor® iovdd vol = <1800000>;

sensor@ avdd-supply = <&reg dldo3>;

sensor® avdd vol = <2800000>;

sensor® dvdd-supply = <&reg eldo2>;

sensor® dvdd vol = <1200000>;

sensor® power en = <>;

sensor® reset = <&pio PE 9 GPIO ACTIVE LOW>;
sensor® pwdn = <&pio PE 8 GPIO ACTIVE LOW>;
status = "okay";

sensorl:sensor@00b810 {

device type = "sensorl";

sensorl mname = "gc030a mipi";
sensorl twi cci id = <2>;
sensorl twi addr = <0x42>;

sensorl mclk id = <0>;

sensorl pos = "front";
sensorl isp used = <1>;

sensorl_fmt = <1>;

sensorl stby mode = <0>;

sensorl vflip = <0>;

sensorl hflip = <0>;

sensorl iovdd-supply = <&reg dldo2>;
sensorl iovdd vol = <1800000>;
sensorl avdd-supply = <&reg dldo3>;
sensorl avdd vol«= <2300000>;
sensorl dvdd-Supply = <>;
sensorl_dvdd vol = <>;

sensorl power en =/<>;

sensorl/reset = <&pio PE 7 GPIO_ACTIVE LOW>;
sensorl pwdn = <&pio PE 6 GPIO ACTIVE LOW>;
status = "okay";

vincO:vinc@2009000 {

vinco \csi sel = <0>;

vincO mipi sel = <0>;
vincO isp sel = <0>;
vincO isp tx Chyp=,<0>;
vincO_tdm_rx_sel = <0xff>;
vincO rear_sensor sel = <0>;
vincd front sensor sel = <1>;
vincO sensor list = <0>;
status = "okay";

vincl:vinc@2009200 {

vincl csi sel = <0>;

vincl mipi sel = <0>;
vincl isp sel = <0>;
vincl isp tx ch = <0>;

vincl _tdm_rx_sel = <Oxff>;
vincl rear_sensor sel = <0>;
vincl front sensor sel = <1>;
vincl sensor list = <0>;
status = "okay";

vinc2:vinc@2009400 {

IR © HiB2EREROBIRAR. RE—INF
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vinc2 csi sel = <1>;
vinc2 mipi sel = <1>;
vinc2_isp sel = <0>;
vinc2_isp_tx_ch = <0>;
vinc2_tdm rx_sel = <Oxff>;
vinc2 rear sensor sel = <0>;
vinc2_ front sensor sel = <1>;
vinc2 sensor list = <0>;
status = "okay";

}i

vinc3:vinc@2009600 {
vinc3 csi sel = <1>;
vinc3 mipi sel = <1>;
vinc3_isp sel = <0>;
vinc3_isp_tx_ch = <0>;
vinc3_tdm rx_sel = <Oxff>;
vinc3 rear sensor sel = <0>;
vinc3 front sensor sel = <1>;
vinc3 sensor list = <0>;
status = "okay";

}i

1

Hrp:

status = vin XIS FF X, JWNAIZ media &%, FA vin BATIEHN okay;
vindO_clk 2 vin RRAVES R, SEFRfEMARTE] LAARHE sensor BIMIZRM DR RIZE ;

csi{x} used 2 parser x HI{EEEFF%;
csi{x} xxx 2/dvp (FEEMHHITI BT656 M) csi KWINEEH, mipi (FEHMRITW
hispi/sublvds) csi B5|fI—fREIRE, FHFETE sysconfig PEE;

flash{x} used: O:disable 1:enable

flash{x} type: 0:FLASH RELATING, 1:FLASH EN INDEPEND, 2:FLASH POWER
flash{x} en: flash enable gpio, type = 0 of 1

flash{x} mode: flash mode gpio, type = 0 of 1

flash{x} flvdd: flash module io power handle string, pmu power supply, type = 2
flash{x} flvdd vol: flash module io power voltage, pmu power supply, type = 2

device type: vcm type

actuator{x} name: vcm name

actuator{x} slave: vcm iic slave address

actuator{x} af pwdn: vcm power down gpio

actuator{x} afvdd: vcm power handle string, pmu power supply
actuator{x} afvdd vol: vcm power voltage, pmu power supply
status: vem if used, disable fX&x, okay {&FF
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device type: sensor type sensor{x} mname: sensor name
sensor{x} twi_cci id: sensor FRAfEAH twi & cci B9 ido
sensor{x} twi addr: sensor BY twi it

sensor{x} mclk id: sensor FRfEHH mclk B9 id,

sensor{x} pos: sensor W&, FIEXEEE, FERFEFIR L.
sensor{x} isp used 0:not use isp 1:use isp

sensor{x} fmt: O:yuv 1:bayer raw rgb

sensor{x} stby mode: 0:not shut down power at standby 1:shut down power at
standby

sensor{x} vflip: flip in vertical direction 0:disable 1:enable

sensor{x} hflip: flip in horizontal direction 0:disable 1:enable

sensor{x} iovdd: camera module io power handle string, pmu power supply
sensor{x} iovdd vol: camera module io power voltage, pmu power supply
sensor{x} avdd: camera module analog power handle string, pmu power supply
sensor{x} avdd vol: camera module analog power voltage, pmu power supply
sensor{x} dvdd: camera module core power handle string, pmu power supply
sensor{x} dvdd vol: camera module core power voltage, pmu power supply
sensor{x} power en: camera module power enable gpio

sensor{x} reset: camera module reset gpio

sensor{x} pwdn: camera module pwdn gpio sensor{x} sm vs: camera module
sm_vs gpio status: open or close sensor device flash/actautor/sensor T3 = FXI MY
SNSRI RAECE, XETRNEE —RBESENN S EZNREEFMIMNGH data sheet K5
FXo

vinc{x} csi sel: FRi% pipeline k parser 89 id, KAEE, BAEK ido
vinc{x} mipi sel: ®/iZ pipeline/ L mipi (sublvds/hispi) By id, REAREEN
Oxff,

vinc{x} isp sel: F¥Ri% pipeline Lt isp A9 id, HMEE, Y isp IER, X isp RER
TR isp AURLRINIES

vinc{x} isp tx ch F/RiZ pipeline k isp B9 ch, ATNEE, BiAA 0, &L sensor 2
bt656 Zi@iEsiE WDR i RAW BY, % ch AJLUECE 0~3 BB,
vinc{x} rear sensor sel &% pipeline EEABEE sensor B ido
vinc{x} front sensor sel &% pipeline EFEAMFIE sensor A9 ido

vinc{x} sensor list R'"EEEMA sensor list REHEEARABRA, 1 RREH, 0 BRRA
£, status: vipp BIfEREFFX, okay or disable,

2.3.2 kernel menuconfig it &

1. B%, #N\ Device Drivers, i%## Multimedia support , ZAE&KX$TH Cameras/video
grabbers support . Media Controller support #1 SUNXI platform devices, ¥0 FEFf
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armb64 5.4.61 Kernel Config il
> Multimedia support —M —M—MmMW MM ——M M MM M M M M MMM

Multimedia support
Arrow keys navigate the menu. <Enter> selects submenus —-> (or empty submenus ——-). Highlighted letters are hotkeys.
Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><{Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

-3~ Multimedia supp

¥k Multimedia core support *x

Cameras/video grabbers support

Analog TV support

Digital TV support

AM/FM radio receivers/transmitters support

Software defined radio support

HOMI CEC support

Media Controller API

V4L2 sub-device userspace API

Fnable advanced debug functionality on V4L2 drivers

Fnable old-style fixed minor ranges on drivers/video devices
ek Media drivers sk

Media USB Adapters ———

V4L platform devices

SUNXI platform devices —>

Memory—to-memory multimedia devices

Media test drivers ———

sdk Supported MMC/SDIO adapters ik

Cypress firmware helper routines

sk Media ancillary drivers (tuners, sensors, i2c, spi, frontends) sk
Autoselect ancillary drivers (tuners, sensors, i2¢, spi, frontends)
12C Encoders, decoders, sensors and other helper chips —>
SPI helper chips —-———

*

*

= A
*
LI

<Select) { Exit > < Help > < Save > < Load >

+

2-1: Device Drivers EIRERE:

2. H)x, # )\ SUNXI platform devices, 1%&#¥ sunxi video input (camera csi/mipi isp
vipp)driver #4412 new driver for SUNXI, 1 TEFfx:

.4.61 Kernel ( o
imedia support -_—————
Arrow keys navi 2 . Highlighted letters are

hotkeys. Press i Press <Esc><Esc> to exit, <?> for Help,
</> for Search. 3 ded <M> module < > module capable

sunxi video jwiput (camera csi/mipi isp vipp)driver
wgdriver for SUNXI
ensor flip to replace vipp flip
e cci function
use flash module
use actuator module
sensor list for adaptive
buf addr update for hardware
use vin log for debug
use pipeline reset when timeout
multi-frame interrupt mode
use isp for time sharing multiplex
use one buffer for delay display
use IOMMU for memery alloc
ISP 3D denoise module
ISP WDR module
sensor same i2c addr
sensor power in front of vin

==

[N T AN TR TR RN TR LA T A A N

*

*

A e e i A A A A

< Exit > < Help > < Save > < Load >

+ el

2-2: Device Drivers EIREZE

WA © BSEERERHERAE. RE—TF 7



(:EE;LMHANER
KRER: W

3. ®f5, sunxivideo input (camera csi/mipi isp vipp)driver B R FHEMIEIMEEIRIES
PREmBERH#ITHX, W ERARMIT. XEDIA. ITH vin log. A IOMMU WM TEFR

.config — Linux/arm64 5.4.61 Kernel Configuration
Device Drivers » Multimedia support SUNXI platform devices
SUNXI platform devices
Arrow keys navigate the menu. <Enter> selects submenus ———> (or empty submenus -———). Highlighted letters are
hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help,
</> for Search. Legend: [#] built-in [ ] excluded <M> module < > module capable

— SUNXI platform devices
sunxi video input (camera csi/mipi isp vipp)driver
v412 new driver for SUNXI
select sensor flip to replace vipp flip
use cci function
use flash module
use actuator module
sensor list for adaptive
buf addr update for hardware
use vin log for debug
use pipeline reset when timeout
multi-frame interrupt mode
use isp for time sharing multiplex
use one buffer for delay display
use IOMMU for memery alloc
ISP 3D denoise module
ISP WDR module
sensor same i2c addr
sensor power in front of vin

*

A\ A e e e —
*
I R R TR T TR

< Exit > < Help > < Save > < Load >

2-3: Device Drivers iE&InfiE

2.4 REIRIRES

IXEHERIZRI T drivers/media/platform/sunxi-vin B

sunxi-vin:.

— Kconfig

— Makefile

— modules

| b actuator

| | F— actuator.c ; vem driverf—fRITA

| | F— actuator.h ; vem driverB9sksefF

| | F— ad5820 act.c ; Bffvem driverZ S5
| | F— an41908a act.c ; Bffvem driverZ S5
| | }— dw9714 act.c ; Bffvem driverZ S5
| | }— Makefile ; REXH

| | flash

| | B flash.c ; led#SEATI=HISEIR

| | F— flash.h 5 Led#FEATIREN LS4

| L— sensor

| — are238.c ; BfxBIsensorikzf

| — camera cfg.h ; camera ioctlf Bk
| — camera.h ; camera’XFALEMRL
| F— gc630a mipi.c ; BffMsensorikzn

| F— gc6316 mipi.c ; BfkBsensorikEf

| F— gc5624 mipi.c ; Bffsensorikzg

| F— imx179 mipi.c ; BiFEsensordEzh

IR © HiB2EREROBIRAR. RE—INF 8
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F— imx214.c
F— imx219.c
F— imx317_mipi.c
— Makefile
F— nvp6134
|  F— acp.c
| F— acp_firmup.c
| | acp firmup.h
|  }— acp.h
| | common.h
| | csi dev nvp6134.c
| b csi dev nvp6134.h
|  F eq.c
| F eq _common.c
| F eq common.h
| | eq.h
| F— eq_recovery.c
| F— eq_recovery.h
|  |— Makefile
| | nvp6l34c.c
| | type.h
| | video.c
| L— video.h
F— nvp6158
— audio.c
— audio.h

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| |

| |

| | | coax_protocol.c

| | | coax_protocol.h

| | b coax table.h

| | |— common.h

| |  |— Makefile

| | — modules.builtih

| |  — modules.order

| | F—/motion.c

| | -+ motion.h

| | k= nvp6158c.c

| | F— nvp6158 dry.c

| | b= nvp6158 drv.h

| | = nvp6168 eq_table.h
| | b= video auto detect.c
| | F—'video auto detectth
| | F— videoic

| | — video_eq.c

| | | video eq.h

| | b video eq table.h

| | b video.h

| F— rn6854m mipi.c

| — sensor-compat-ioctl32.c
| — sensor_helper.c

| — sensor_helper.h

— modules.builtin

— modules.order

— platform

| F platform cfg.h

| | sun50iwl@pl vin cfg.h

| F— sun50iw3pl vin cfg.
| b sun50iw6pl vin cfg.
| b sun50iw9pl vin cfg.
| |— sun8iwl2pl vin cfg.
| b sun8iwl5pl vin cfg.

> 5 5 5 T

)

[

; Bf{&Msensorikz

; BfkMsensorikzh

; B{fMIsensorikzh

; IREHBIRIFHF

; Bik8dvp sensorikzf

B{ffsensoriXahstIf

B{#&#dvp sensorikzf
RSy
EIRER S AN

B{kfsensoriXahsLI

B{kMsensoriXahsLi

IR mhER % O RIS
IRmhEREIEOBIE X

vinFEREEXH
FRTFEEEXH
TRFEEEXH
FRFEEEXH
FRTFEEEXH
FRTFAEEXSF
; FRITFAEEXH
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F— csi_cci reg.c
F— csi _cci_reg.h
F— csi cci reg i.h

|_
|__
|_

vin-

|_
|_
I_
l_
|_

vin.
vin-

rrrr——1 1 1T 7T

Kconfig
sunxi cci.c
sunxi cci.h
csi

parser _reg.c
parser _reg.h
parser/reg i.h
sunxi /€si.c
sunxi €si.h
h

isp

isp500

F— isp500.reg cfg.
— isp500 regucfgs
— isp500_reg cfg.

L— isp500 reg.h
isp520

F— isp520 reg cfg.
— isp520 reg cfg.

L— isp520 reg.h
isp521

— isp521 reg cfg.
F— isp521 reg cfg.

L— isp521 reg.h
isp522

— isp522 reg cfg.
— isp522_reg cfg.

L— isp522 reg.h
isp default tbl.h
sunxi isp.c
sunxi_isp.h
sunxi_isp.o

| b sun8iwl6pl vin cfg.h ; FREF&RESXH
| L— sun8iwl9pl vin cfg.h ; FRTFERENH
— top reg.c
— top_reg.h
— top_reg i.h
— top_reg.o
F— utility
| F— bsp common.c
|  |— bsp_common.h
| |— bsp_common.o
| — cfg_op.c ; BRI SEINRIER
| b cfg op.h ; BRAX N1 AYSCIN R IER
| | config.c ;sensorfEfE., BEIEER, 12cHhbE s SIRENREL
| F— config.h ;sensorEEfE. MEER. 12cHiibE s SIRENREESL Mt
| | vin_ io.h ; VINKERE TR SR ESL ST
| | vin_os.c
|  F— vin os.h
| F— vin_supply.c
| F— vin supply.h
— vin.c
— vin-cci
F— bsp cci.c ; REcci bspEiEk
F— bsp cci.h ; IKBcci bspBREELHF
F— cci_helper.c ; ccl FEBhREL, fitsensoriRzhiAm
F— cci_helper.h ; ccl FEBhEREK X #F

CCifEHRBEEM
CCifEFRBEEM L 4
cci FESFREXE

e we

[

cci EAEREMRI
cci TRIKEIK

-

CSTHZARI%ER
CSTHTHIRREL X 1
CSI ZHF23E

csi FRIRIREHEREM
Csi FHERIENIL M

e e WG

IR © HiB2EREROBIRAR. RE—INF
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F— vin-mipi

| b bsp mipi csi.c

F— bsp mipi csi.h

F— bsp mipi csi null.c
F— bsp _mipi csi vl.c
— combo_common.h

F— combo_csi

— combo csi reg.c
combo _csi reg.
combo csi reg i.h
ombo_rx

combo rx_reg.c
combo rx reg.h
combo _rx_reg i.h
combo _rx reg null.c

>

[TTTETT

Q.
©

>
<

dphy.h
dphy reg.c
dphy reg.h
dphy reg i.h
rotocol
protocol.h
protocol reg.c
— protocol reg.h
L— protocol reg i.h
— protocol.h
F— sunxi mipi.c
F— sunxi_mipi.h
vin-stat
| b vin_h3a.c
| | vin_h3a.h

vin-tdm

— tdm reg.c

F— tdm reg‘h

— tdm reg i.h

— vin_tdm.c

L— vin_tdm.h

N
I

I

|
— vin_test
I

I

I

I

I
—

SITTT

TT

|
|
|
-
I
|
|
-
|
|
|
-
|
I
|

|
|
I
I
I
I
I
I
I
I
I
|
|
I
I
I
I
I
I
I
I
I
I
I
I
I
|_

— mplane_image
| b csi test mplane.c
| L— Makefile
F— sunxi camera V2szh
L— sunxi_display2.h
vin-video
| b dma_reg.c
| b dma_reg.h
| b dma reg i.h
| | vin_core.c
| | vin_core.h
| | vin_video.c
| b vin_video.h
L— vin-vipp
F— sunxi_scaler.c
— sunxi_scaler.h
— vipp_reg.c
F— vipp_reg.h
F— vipp reg i.h

[

-

-

-

e v e we

-

[KEmipi bspEik
[REMipi bspEEL
[KEmipi bspZEK
[KEmipi bspii#k--vl

mipi dphy3skszfF

mipi dphyEESLIEER
mipi dphy[EKESEBRECEK
mipi dphy FFSHRBELXMH

mipithilE Sk
mipithi¥ BEESEM
mipithi¥dEKE KM AH

AR LIRES
AR CIERERSR S

TDMZF{EER EH] R EX

came rafl &Nt B 5l
izt BB BILmiR S

csi dmaZFEeSTHlR R

csi dmaZFFEeSiThlRER

csi dma FFSMEENEXH

vint&EHRZL

vintEHz kX4

BB IR, pipei®iEiEiE. BufferBIEEREN
BB IR, pipel®iEiEiE. BufferBIBEERELXXH

EfGERELIRR LR
EMRE IR R B XM
vippHFEREHIREL
vippEFSiTHIREEA X
vippErfFas AR LX

WRAFRE © BseEREROERAE. RE—TNF
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2.5 IXEHIESRTAE

Kernel

V4L2 Framework Media Device Framework

videobuf2 Video device Event Media device

Videobuf2- Videobuf2- V412-dev V412-subdev Vdl2-event Media-device Media-

core dma-sg devode Media-entity

VIN Framework

Command || Resolution Data Buffer Pipeline | Power/CLK/PIN Igten:upt Notify Notify Device Sensor
Interface || Handle Format || Handle Tandleg Handle Rzi:::: ISP Lib subdev Tree List

Device Driver

ut Framework. Device Driver &o

1)V412 Framework
2)Linux WZMM8HIK5h5E ki (Video for Linux Two )

3) ERATWEN. MARID. SRR AR AL %0 1% & IR Th

4) fft/dev/videoX T, MA@ ZT R#ITHEM SR IEHE1E

5)Media Device Framework

6)Linux ZREKIGHIELR

7) ERTFEERIREIRIMNE

8) 1&ft/dev/mediaX T, BT SN AR LURBURAEIG & IRINEN, FHEEMB@IT APL 155!
FIEEEIERA

WA © BSEERERHERAE. RE—TF 12
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2.5.2 Video Input Framework &

1)Video Control : fi5isn <48 (DHRDE, FERALIE, Buffer BE1EFE)
2)Runtime Handle : iz{78YEIE (Pipeline B2, RAXFRERE, FUAES)
3)Event Process : EHEIE (WLEAR, PHSFEHIRKS D %)
4)Config Handle : BeEEIE (WNEHRINGN, RABENTIRE)

2.5.3 Device Driver &

1)Camera Modules : #4HIRE) (B&ERKES, XYEBH, WAITHFIRE)

2)Camera Interfac : #O¥5) (MIPI. Sub-Lvds . HiSpi. Bt656. Bt601. Bt1120. DC
%)

3)Image Signal Processor : IR0 IER K (BARMIERIRIRED, 3A 4itiKan)

4)Video Input Post Processor : {5l NG (Scaler, OSD %)

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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3.1 VIDIOC QUERYCAP

3.1.1 Parameters

_u8
_u8
_u8
_u32
_u32
_u32

};

Capability of csi driver (struct v412 capability * capability)
struct v412 capability {

driver[16]; /* i.e. "bttv" */

card[32]; /* i.e. "Hauppauge WinTV" */

bus info[32]; /* "PCI:" + pci _name(pci_dev) */
version; /* should use KERNEL VERSION() */
capabilities; /* Device capabilities */
reserved[4];

3.1.2 Returns

Success:0; Fail: Failure Number

3.1.3 Description

REVIREHA R AR, RSy ZiFHY-capabilities &, %1 V4L2 CAP STREAMIN,

V4AL2 BUF TYPE VIDEO CAPTURE MPLANE %.

3.2 VIDIOC ENUM INPUT

3.2.1 Parameters

_u32
_u8

~u32
_u32
_u32

input (struct v412 input *inp)
struct v4l12_input {

index; /* Which input */

name[32]; /* Label */

type; /* Type of input */

audioset; /* Associated audios (bitfield) */
tuner; /* Associated tuner */

IR © HiB2EREROBIRAR. RE—INF
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v4l2 std id std;

~u32 status;
~u32 capabilities;
~u32 reserved[3];

3.2.2 Returns

Success:0; Fail: Failure Number

3.2.3 Description
FRENIREHSZ$5HY input index, BaIREIRZHF input index = 0 & index = 1,
Index = 0 /R primary csi device

Index = 1 &’/ secondary csi device
RIFBHI index 8%, IREhEE] type, ¥F VIN i8%&3Ki#, type 53 VAL2 INPUT TYPE CAMERA,

3.3 VIDIOC S_INPUT

3.3.1 Parameters

input (struct v412 input *inp)
The same as VIDIOC ENUM INPUT

3.3.2 Returns

Success:0; Fail: Failure Number

3.3.3 Description

1B inp.index K& HFIEHRIM csi device A primary device =2 secondary device.
Index = 0 (WRGKEEEH, —RWNEFENESGL. ERE—MESGXIEE, W index EE
73 0)

Index = 1 (WBRGKEEF, —MNEAIEREGX)

WRZEZEOR, LR ESX csi device #THIENK T

7£ A133 FA: Index 7£ videoO. 1 RIEIEEILN 0; 1F video2. 3 Bi&AH 1,

IR © HiB2EREROBIRAR. RE—INF 15
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3.4 VIDIOC G INPUT

3.4.1 Parameters

input (struct v412_input *inp)
The same as VIDIOC ENUM INPUT

3.4.2 Returns

Success:0; Fail: Failure Number

3.4.3 Description

JREY inp.index, ¥FIKFHEHZKER csi device 7 primary device iBE secondary device,
Index = 0 (QBGKEES, —RINEENESGL, ERE—1EELEE, U index BEE

73 0)

Index = 1 (WBGKEE R =R N AT EEEKX)

3.5 VIDIOC S| PARM

3.5.1 Parameters

Parameter (struct v4l2 streamparm” *parms)
struct v412 streamparm {
enum v412 buf type type;
union {
struct v412 captureparm capture;
struct v412 outputparm output;

_u32 reserved[4];

_u8 raw data[200]; /* user-defined */

} parm;
}i
struct v412 captureparm {
~u32 capability; /* Supported modes */
_u32 capturemode; /* Current mode */
struct v412 fract timeperframe; /* Time per frame in .lus units */
~u32 extendedmode; /* Driver-specific extensions */
~u32 readbuffers; /* # of buffers for read */

WRAFRE © BseEREROERAE. RE—TNF
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3.5.2 Returns

Success:0; Fail: Failure Number

3.5.3 Description

CSI {EANIE®E, RXF parms.type # parms. captures

RZFAEEARY, parms.type = VAL2 BUF TYPE VIDEO CAPTURE MPLANE;

H @Y E parms->capture.capturemode (V4L2 MODE VIDEO 8 V4L2 MODE IMAGE) ,
SSIASRE B BIRE, BT IRE parms->capture.timeperframe, B LUIEENE,

3.6 VIDIOC G PARM

3.6.1 Parameters

Parameter (struct v412 streamparm *parms)
The same as VIDIOC S PARM

3.6.2 Returns

Success:0; Fail: Failure Number

3.6.3 Description

W AfERER, parms.type = V4L2 BUF TYPE VIDEO CAPTURE MPLANE;
i#1d parms->capture.capturemode X[ ZFjE VAL2 MODE VIDEO 8 V4AL2 MODE IMAGE;,
1833 parms->capture.timeperframe, R[] H 7]i& & RIMIZE

IR © HiB2EREROBIRAR. RE—INF 17
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3.7 VIDIOC ENUM FMT

3.7.1 Parameters

V4L2 format (struct v412 fmtdesc * fmtdesc)

struct v412 fmtdesc {
~u32 index; /* Format number 2/
enum v412 buf type type; /* buffer type &3
_u32 flags;
_u8 description[32]; /* Description string */
_u32 pixelformat; /* Format fourcc */
~u32 reserved[4];

}i

3.7.2 Returns

Success:0; Fail: Failure Number

3.7.3 Description

FRENIRBOSZ$5HY VAL2 18
AN type, index &%, #hik[E] pixelformat o X¥F VIN i&&XKiR, type ~
VAL2 BUF TYPE VIDEO CAPTURE MPLANE,

3.8 VIDIOC TRY FMT

3.8.1 Parameters

Video type, format and size (struct v412 format * fmt)
struct v412_format {
enum v412 buf type type;
union {
struct v412 pix format pix;
struct v412 pix format mplane pix mp;
struct v412 window win;
struct v412 vbi format vbi;
struct v412 sliced vbi format sliced;
_u8 raw_data[200];
} fmt;
}i

struct v412 pix format {
~u32 width;

IR © HiB2EREROBIRAR. RE—INF 18
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~u32 height;

~u32 pixelformat;

enum v412 field field;

_u32 bytesperline; /* for padding, zero if unused */

~u32 sizeimage;

enum v412 colorspace colorspace;

_u32 priv; /* private data, depends on pixelformat */
i

3.8.2 Returns

Success:0; Fail: Failure Number

3.8.3 Description

RIBFIEASRAVE R, B, AMER. BXERTH BN HF. LT EAEHFIR
B,

%1 F VIN &%, type % VAL2 BUF TYPE VIDEO CAPTURE.MPLANE, ff struct
v412 pix format mplane #{T8EEE,

N AEFMAN struct v412 pix format mplane £5#{AEEAY width. height. pixelfor-
mat. field &, KafRE&IZFFEN widthy height; # pixelformat. field A%, MK
INERR IR BN 7 F5AY 55 Mg =l

3.9 VIDIOC S FMT

3.9.1 Parameters

Video type, format and size (struct v412 format * fmt)
The same as VIDIOC TRY FMT

3.9.2 Returns

Success:0; Fail: Failure Number

3.9.3 Description

REREMIMAEER. XA/, REZFRIEAA VIDIOC TRY FMT,
st F VIN &%, type & VAL2 BUF TYPE VIDEO CAPTURE MPLANE, {£F struct

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 19
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v412 pix format mplane #{T8E%%,

N AEFH AN width. height. pixelformat. field &, E&NREIRIEELMN width, height;
#& pixelformat. field F3z#F, MEIMEZRIKENZFFHYSE —FigTlo

N BEFE N IZ AIRENR[EAY width, height. pixelformat. field FEARSERZ RIS,
XtF OSD &%, type & VAL2 BUF TYPE VIDEO OVERLAY., f#f struct v4l12 window
HITEHEE,

N AEFBNKEIN N, EOMEMN A/ bitmap ik, bitmap X LUK global alpha
%, IREhRIEFEXLESE, H7E VIDIOC OVERLAY @& @ FERE < T E Ko

3.10 VIDIOC G FMT

3.10.1 Parameters

Video type, format and size (struct v412 format * fmt)
The same as VIDIOC TRY FMT

3.10.2 Returns

Success:0; Fail: Failure Number

3.10.3 Description

FREVETRASMAY width, height. pixelformat. field. bytesperline. sizeimage F&#

3.11 VIDIOC OVERLAY

3.11.1 Parameters

(overlay on/off (unsigned int i) )

3.11.2 Returns

Success:0; Fail: Failure Number

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 20
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3.11.3 Description

ik 1 FoRfERE, 0 "KM, REERENZER osd 2, HZEXK.

3.12 VIDIOC REQBUFS

3.12.1 Parameters

Buffer type ,count and memory map type (struct v412 requestbuffers * req)
struct v412 requestbuffers {

~u32 count;

enum v412 buf type type;
enum v412 memory memory;
~u32 reserved[2];

3.12.2 Returns

Success:0; Fail: Failure Number

3.12.3 Description

v412 requestbuffers SPEX T REZNHE, BRISBLEABENNHENMMEF. 2K
EA LA TFEIL FIFO, RIESMMRENKE, XL buffer BIIWIZERIE, RIAEREEET
mmap 75:%, BEE| User =ia),

Count: EXHEZHIFH, videobuffer #&2

Type: %4F VIN i@, % V4L2 BUF TYPE VIDEO CAPTURE MPLANE

Memory: E#is# VAL2 MEMORY MMAP, VAL2 MEMORY USERPTR.

V412 MEMORY DMABUF A3

NBREFER ER=1N8E, RI2IRIE VIDIOC S FMT BREMNERITEHREE buffer 9K
I\, FR[E] count =2,

IR © HiB2EREROBIRAR. RE—INF 21
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3.13 VIDIOC QUERYBUF

3.13.1 Parameters

Buffer type ,index and memory map type (struct v412 buffer *buf)
struct v412 buffer {

~u32 index;

enum v412 buf type type;
_u32 bytesused;

~u32 flags;

enum v412 field field;

struct timeval timestamp;
struct v412 timecode timecode;
~u32 sequence;

/* memory location */

enum v412 memory memory;
union {
u32 offset;

unsigned long userptr;
struct v412 plane *planes;

}om;

~u32 length;
~u32 input;
_u32 reserved;

3.13.2 Returns

Success:0; Fail: Failure Number

3.13.3 Description

I struct v412 buffer £5#{&R index, IHIANNFSH buffer, FREXZEIXIR buffer HE=E
=8, TEFIA length 58 & m.offset 15 EFK5EM mmap #21E,

IR © HiB2EREROBIRAR. RE—INF 22
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3.14 VIDIOC DQBUF
3.14.1 Parameters
Buffer type ,index and memory map type (struct v412 buffer *buf)
struct v412 buffer is the same as VIDIOC QUERYBUF
3.14.2 Returns
Success:0; Fail: Failure Number
3.14.3 Description
¥ driver BEEIAFFEIERN buffer 151, AR,
[N AIEFIRYE index iR%! buffer, LbAY m.offset &R buffer Xt A4 IR HNE,
3.15 VIDIOC QBUF
3.15.1 Parameters
[Buffer type ,index and memory map type/(struct v412 buffer *buf) ]
3.15.2 Returns
Success:0; Fail: Failure Number
3.15.3 Description
¥ User TRIELAIEIR buffer, BN, #%34 driver, FFHAEFTEIE,
[ AAIEFIRHE index KiR%! buffer,
IR © HELTREBRMERAT. RE—LIF 23
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3.16 VIDIOC STREAMON

3.16.1 Parameters

[Buffer type (enum v412 buf type *type) ]

3.16.2 Returns

Success:0; Fail: Failure Number

3.16.3 Description

HAbBY buffer type 39 VAL2 BUF TYPE VIDEO CAPTURE MPLANE, &{Titt IOCTL,
3% buffer PAFIHFFAE buffer NBA, HF B CSIC DMA REHHly, & /R ER T —M
buffer #3IBAVIEN,

3.17 VIDIOC STREAMOFF

3.17.1 Parameters

[Buffer type (enum v412 buf type *type) ]

3.17.2 Returns

Success:0; Fail: Failure Number

3.17.3 Description

k489 buffer type  VAL2 BUF TYPE VIDEO CAPTURE MPLANE, i&{Fit IOCTL,
{ZLEIEIRASA, ¥ frame buffer PAFIES, LUK video buffer B

IR © HiB2EREROBIRAR. RE—INF 24
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3.18 VIDIOC QUERYCTRL

3.18.1 Parameters

Control id and value (struct v412 queryctrl *qc)
struct v412 queryctrl {

~u32 id;

enum v412 ctrl type type;

_u8 name[32]; /* Whatever */

832 minimum; /* Note signedness */
_s32 maximum;

~s32 step;

832 default value;

_u32 flags;

~u32 reserved[2];

};

3.18.2 Returns

Success:0; Fail: Failure Number

3.18.3 Description

MNARERFRED id 8%, BHERODFTZRATESHMN name, minmum, maximum, de-
fault value LRz## steps  (H v412 conctrols framework 52fX)
BRI ge2 Y id i5&% VIDIOC S _CTRL

3.19 VIDIOG*S CTRL

3.19.1 Parameters

Control id and value (struct v412 queryctrl *qc)
The same as VIDIOC QUERYCTRL

3.19.2 Returns

Success:0; Fail: Failure Number

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 25
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3.19.3 Description

NAEERET id, value F2%, Xt camera Roh3TNASEHHITIRE

IXshAEB= AR vidioc queryctrl, ¥¥r id E X, value %

mum 28, (B v412 conctrols framework 52f%)

BRIATREZIEAY id 1 value SZ M4,

3.20 VIDIOC G CTRL

3.20.1 Parameters

7_ minimum # maxi-

Control id and value (struct v412 queryctrl *qc)
The same as VIDIOC QUERYCTRL

3.20.2 Returns

Success:0; Fail: Failure Number

3.20.3 Description

NAEREFREY id, KohREXE id HargER value,

3.21 VIDIOC ENUM FRAMESIZES

3.21.1 Parameters

index, type, format (struct v412 frmsizeenum)

enum v412 frmsizetypes {
V4L2 FRMSIZE TYPE DISCRETE = 1,
V4L2 FRMSIZE TYPE CONTINUOUS =2,
V4L2 FRMSIZE TYPE STEPWISE = 3,

}i

struct v412 frmsize discrete {
~u32 width; /* Frame width [pixel] */
~u32 height; /* Frame height [pixel] */

};

IR © HiB2EREROBIRAR. RE—INF
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struct v412 frmsize stepwise {

~u32 min width; /* Minimum frame width [pixel] */
~u32 max_width; /* Maximum frame width [pixel] */
_u32 step width; /* Frame width step size [pixel] */
~u32 min_height; /* Minimum frame height [pixel] */
~u32 max_height; /* Maximum frame height [pixel] */
_u32 step height; /* Frame height step size [pixel] */
};
struct v412 frmsizeenum {
~u32 index; /* Frame size number */
~u32 pixel format; /* Pixel format */
_u32 type; /* Frame size type the device supports. */
union { /* Frame size */
struct v412 frmsize discrete discrete;
struct v412 frmsize stepwise stepwise;
+
~u32 reserved[2]; /* Reserved space for future use */

3.21.2 Returns

Success:0; Fail: Failure Number

3.21.3 Description

RIER A fZ#KEY index, pixel format, /IRahiR[E] type, FHiRIE type IEE discrete 3 step-
wise BI{E, Discrete R-DYREERE; stepwise RO MERER/NEMNRAE, HIRIE
step B, EEIRIERED type, TN ARRRIIZRIE,

3.22 VIDIOC ENUM FRAMEINTERVALS

3.22.1 Parameters

Index, format, size, type (struct v412_ frmivalenum)

enum v412 frmivaltypes {
V4L2 FRMIVAL TYPE DISCRETE =1,
V4L2 FRMIVAL TYPE CONTINUOUS = 2,
V4L2 FRMIVAL TYPE STEPWISE = 3,

s

struct v412 frmival stepwise {
struct v412 fract min; /* Minimum frame interval [s] */
struct v412 fract max; /* Maximum frame interval [s] */
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struct v412 fract step; /* Frame interval step size [s] */
}i
struct v412 frmivalenum {
~u32 index; /* Frame format index */
~u32 pixel format; /* Pixel format */
_u32 width; /* Frame width */
_u32 height; /* Frame height */
_u32 type; /* Frame interval type the device supports. */
union { /* Frame interval */
struct v412 fract discrete;
struct v412 frmival stepwise stepwise;
};
_u32 reserved[2]; /* Reserved space for future use */

3.22.2 Returns

Success:0; Fail: Failure Number

3.22.3 Description

I Ff2Fi@Y pixeldformat, width. cheight. IEZMR[E type, FHiRIE type EE

V4L2 FRMIVAL TYPE DISCRETE, V4L2 FRMIVAL TYPE CONTINUOUS &

V4L2 FRMIVAL TYPE STEPWISE, Discrete RnZiFE—HINIE,; stepwise RinzHFd
peid: ]

3.23 VIDIOC ISP/EXIF REQ

ER: FEIEFIRRKF EXIF 58, BEEIMENNEEE . BW: XF raw sensor REIEFIE
A EXIF 52, yuv sensor i IOCTRL t2r]UfEA, AERpHIEENHEEEE, HXS

5

struct v412 fract {
~u32 numerator;
~_u32 denominator;
}i

struct isp exif attribute {
struct v412 fract exposure time;
struct v412 fract shutter speed;
_u32 aperture;
~u32 focal length;
_s32 exposure bias;
__u32 iso_speed;
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~u32 flash fire;
~_u32 brightness;
};

struct v412 fract exposure time;

IRy¢AdiE): HEEER, fFldnumerator = 1, denominator = 200, NFRR1/200F>AIIREIEAT ],

struct v412 fract shutter speed;
TRITVERE: HEEER, flfnumerator = 1, denominator
{E48R)

200, MIFRR1/200FH9IRITRE,

__u32 aperture;
JtEA/N: FNumber, filflaperture = 22, MFR, XEKR/NF2.2, BIFNumber = 22/10;

~u32 focal length;
#EBE: fflg0focal length = 1400, MIFRFEEA14mm, BlFocallength = 1400/100( mm);

__s32 exposure_bias;
BtaME: SEE -4~4

~u32 iso_speed;
BEE: 50~3200

~_u32 flash fire;
NRITBEFR: flash_fire = 1 REWHITFHE, flash_fire = 0 RRAKITHRFFE.

~u32 brightness;
E&=E: 0~255.

fERRBI:
int V4L2CameraDevice:tgetExifInfo(struct disp exif attribute *exif attri)
{

int ret = -1;

if (mCameraFd == NULL)

{

return OxFFOO0000;

)

ret = ioctl(mCameraFd, VIDIOC ISP EXIF REQ, exif attri);

return ret;

(S=Fw L AN LAY E) ¥k

WRAFRE © BseEREROERAE. RE—TNF
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4.1 Mz demo

RREAB demo MRS TF drivers/media/platform/sunxi-vin/vin_test/mplane image;
Lt B R TR L E#E make % demo; 1B demo IR EEHITERILUIREIERE video TR
HE&. T pc LI bat #HAIEXH, FH adb S TEH—RINMENEIE, bat RES
ZWT, FREVSELIREN push #HEMREZ:

del .\result\*.bin

adb root

adb remount

adb shell "mkdir /vendor/extsd/"

adb shell "mkdir /vendor/extsd/result"

adb shell rm /vendor/extsd/result/*.bin

adb push demoR&f£\csi test mplane /vendor/extsd/csi testl
adb shell chmod 777 /vendor/extsd/csi testl

adb shell "cd /vendor/extsd/ && ./csi testl 00,1920 1080 ./result 1 20000 60 0"
adb shell ls /vendor/extsd/result

adb pull /vendor/extsd/result

pause

RIGATE bat IELHIXHRENR result XHFEEREZHFINWEGEE *bin X4, °TH
RawViewer EMHEEEEREIE, demo'S%i%EE: 00 1920 1080 ./result 1 20000 60 0,
725U/ videoO, set input index0, Br7 WX, Bino¥iES, bin XMHEFREREF. B
B (W0 NV21, BEAEEXEIUE demo B s fmt B8 . K&EMEK (WiEkAF 10000 B
NEATR) . BiamE, RSB wdr.
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4.2 FRMIE

OPEM

¥

VIDIOC_S_INPUT

¥

VIDIOC_S_PARM

.

VIDIOC_S_FMT

¥

WIDIOC_REQBUFS

y

VIDIOC_QUERYBUF

= TN
-

R

Poll and wait

.

3

ADPP '|’rm:r.ss[nﬂ

¥

VIDIOC_QBLUF

¥

VIDIOC_STREAMOFF

-

MUMBAPF

.

CLOSE

. |

| Also can be I
| called |
| berwesn
|vIiDloc s |
| TREAMOMN |
i Aorud
1vipioc_s |
ITREAMOFE
l— — o A

Initia] Sensor Module and CS1 1F, enable the csi clock

Set the input number of device, default is 0.

| Set capture mode and fps |

Try and Set format to CS1LF and Sensow Module

| Request buffers number and size |

Cuery buffer by mdex, return siee, format anad offsed for
|'|'||'||.a|'_|

Allocate kemnel memory for video buffer, amd map the
kemel space to user space

- . |

- e BB W L et status

- Alipehflip cxposurcwhitc balancc special |
cffect/auto focus and ete control

Queue all the bufter into the vides buffer queve and
wart for copturing image dota

Start capluring ancd enable o queve all the buffers

Wait a frame to be done

Drclete a frame from the frame buffer list and send it o
user

Usir is processing the frame

Adel the processed frame back to the frame buffer list

Stop capluring andd disable irg); free the bulfer queas

Memory unmap

Dizable the csi clock

4-1: CSI ARRE

WA © BSEERERHERAE. RE—TF
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5.1 WIAGE
5.1.1 BT =

erkeofeode kbt eokeoelofeol lokokokolekokkokokokolololeok kolofelolollekokopolekoeokokolokolokolok ook
VIN hardware feature list:
mcsi 2, ncsi 1, parser 2, isp 1, vipp 4,
CSI_VERSION: CSI300 100, ISP _VERSION S
CSI_TOP: 33 .
seskeodesk sk sbeokotokokskokslokok stk skok ok skokokskok soksokokskoksokok stk ok ok ok ok sokokok ok
vi0:
pi => mipi0 => csi10 => .
=> hoff: 0, w : 0, w: , h: 1200, GRBG10
width: 1600, height: 1080, YUV420M
MIPI, isp mode: NORMAL, hflip: 0, vflip: 0
v: 1200, hb: 660, hs: 8181
4 rest: b, mode: software update
p y )st_cnt: 1, error _cnt: 0
internal => avg: 32(ms), max: 43(ms), min: 21 (ms)
sesfefeciochosfesefeg o iefe s e e e e e e sl e e e e e e s e e e e fe e s e e afesfe s e sfeode e el sl e e e

5-1: vi T

HARLKITH DEBUG FS Ri¥7%=0f, AL cat /sys/kernel/debug/mpp/vi E&E; FNUALL cat
/sys/devices/platform/soc@2900000/2000800.vind/vi. vi T RREFENIBLYFIH E—R T/

(HENEBE L) BIRT. TEX vi TRAXBER#ETIRHEE, CSI_TOP. CSI_ISP 73323
[z CSI. #1 ISP I E$M=; input —{T&R/= CSI EWRIMEH/ R~T; output & CSI HR
I, MREATEREERD, BFABANBERTSA—E;, RE—1T23KRTFHIMER. &
RiElfRE. &/ iEfE, AR IUSE,

5.1.2 settle time

EEEXI L2 sensor IXENHH) sensor probe ¥, FAILURNSEEL info->time hs FYEBDTE],

WRINFE © HRB2ERRRNERAR. RE—IF 32
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5.2 0]

5.2.1 12C &

SN FEIFTED:

5-2: i2¢c @

(DT E—] : HiAtE. MCLK. i2c HRUIFINEBBRESETIER. EATARIERT L
AVDD. DVDD. IOVDD f{E®8E. MCLK 4fi&, fgE. RESET. PWDN WEBFEEF &
Ko

(P B] @ #Ik i2c ik, TWIBERSMREE—,

(PP E=] (U LEBEEHRARESRIESESNICNESTEIE LY i2¢ BT IER.
BXEIN; REEILIZERE sensor s & #5510 H

5.2.2 sensor ~HE

(9S8 —] : ik chip id #0 datasheet E—%
7EX$R sensor IREHHY sensor detect RELHIE chip id FiFss, X—F AL i2c BIREE
H1EH,

(DT EZ] . BIAECECLAEE sensor E
AR # AN S FSRHEMS N EN L ERE —H.

(2P B=] : FINEBREEHHE sensor ELHmHEIE
MR HINFESEE. BrESRNE mipi #3E lane MBIH lane K2, DTRBIEERIZE
o

(DirFEME] @ &K settle time
sensor BEEERIXHIE, RE CSI XII—BEEZAINSH T EHE, AUZERIE settle time
BERRAEER) o
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5.2.3 BHE(EEEEZBRNEMLE

—fig= YUYV IRFR T, BILAEEL sensor REpH sensor formats £#3{AH mbus code &
#, 18R YUV IRFEEIH,

5.2.4 12c B8, 1B21%FTE sensor H1Fza{E&H 0
[PHrPE—] K7 i2c & addr 1 data BN
#2 sensor Wahth cci_drv ZHARE X NBREHE datasheet BX;

(PP REZ] BT i2c BREEXN NGRS R —H
AJLATEIR sensor id BHBHAEERAINE R K RERIEIUE— T

5.2.5 EEhEs% 180 E

B LUEEX board.dts BEEAY hilip 1 vilip K2R, MNRE@AMARR 00 ERiE, REEEIEH
sensor BEEXRAR (REZ5H sensor LHF)

5.2.6 %& vidéo T

(im)RafgMT] &BME ko s4& ko MNEEN.

(PP E—) KEERINFIRE 25 Ef
Ismod H— TR E L INELEH
MRKRMIEEIRZE [VIN ERR]registering gc2355 mipi, No such device! NZ&BH sensor &
R gc2355 mipi &E &,

[(DHPE] ¥&E board.dts XHEEREEE 7 vind0, B status /7 okay,

(AP RZ] NRBMHEBEEMEHLMNRIER i2c FBEEREE ko
i2c FESZHEHIDN, &A ko BRERSHEYWNAIIREH BTE Makefile FERET FiFo
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E{E =R

WRAXFAE © 2021 HKiEEERHRHDBRATE. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,
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