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1.1 XHEfET

A48 VIN (video input) IRzpEcE, API#ZEOM EERFERESZE.

1.2 Bird

camera RapH k. HIFARMNBHFHLZAR. S

1.3 EASE

Ny,
B

= 1-1: ERAmYIER

AZARZ XAt

Linux-4.9 drivers/media/platform/sunxi vin/*.c

Linux-5.4 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 = ELIANSREIELIHELE;

3. ISP I sensor raw data FHIEHILIE, B lens #ME. EHF K. gaind gamma.
de-mosaic. de-noise. color matrix FMUKR—L 3A HLIT; \
°
4. VIPP BesiSE {745/ FIFT/KENGME, VIPP 4% bayer raw, deg:a»%éii ISP QMBS
N, WEFEIT—EY YUV #8308 sensor EIREZ4/)N

2.2 HRRNETEH

®2-1: WHEAE

FRXAIE AR R

ISP Image Signal Processor/E&1s 5012

VIPP Video Input Post Processor BRI NS0 IE

MIPI Mobile Industry Processor Interface #zh Tk b IEiEO

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

WRAFRE © HSEERERHERAE. RE—TF 2



QQ
&
&
&
QQ
Kernel O
V4L2 Framework Media Device Framework
videobuf2 Video device Event Media device
Vidzg?gf?— Vij;:E::z- Y412-dev V412-subdev V412-event Media-device ::\:ge Media-entity
VIN Framework
? i ta juf fer e ine ower Interrupt
&
QQ Device Driver QQ
& O
©<> Q<>
O O
& QQ<
Qq )V412 Framework : S S S
QQQ 2)Linux Wﬁ?ﬂﬁﬁgﬁﬁﬁﬁiﬂﬁ (Video for Linux Two ) ; QQQ QQQ
< 3) EATUWEH. SRR, TSR AR ST 1R & IR Eh; < <
& % & &
4) #fft/dev/videoX TR, NAEIETIZT R THERISRAITHIRE,
5)Media Device Framework;
6)Linux ZIREIZENESS;
7) ERETEIBISEIRINEM;
8) 1&fHt/dev/mediaX Tis, BITIZT AN A LURBUR AR BRI EN, HEERET API 174
FigE B IR,
A\ N\ N N
%\’6\/ %\’6\/ %\"o/\/ %00/\/
& & & <&
<O <O & <&
& O <& O <
O & & <O O
QQ QQ QQ QQ QQ
O <& <& & &
& O
QQ O KRAFRE © ﬁiﬁ%ﬁﬂ@%ﬁﬁm@ﬁ]o RE—ERFI O 3 QQ



@LWIMIER /
' KRS 0

2.3.2 Video Input Framework =

1)Video Control : fIlsm<AME (DR, FIERINAIE, Buffer E1BS) ;
2)Runtime Handle : iZ17ATEIE (Pipeline B2, RAXRESE, THHEAES) ;
3)Event Process : 24 EE (WLEAR, THMESEHNERSS %) ;
4)Config Handle : BeBEIE (WEHRINGN, BABREBNIIRS)

2.3.3 Device Driver &

1)Camera Modules : #4HIRE) (B&RERES, XYEBN, WAITEFRE) ;

2)Camera Interfac : #0351 (MIPI. Sub-Lvds . HiSpi. Bt656. Bt601. Bt1120..DC
%)

3)Image Signal Processor : B0 IE23 K5 (B4 IBRRIKE, 3A SRitIREh) ;

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

o

S

2.4 RIRECETEE .

2.4.1 kernel menuconfig fic&

1. B, # N Device Drivers, #%£# Multimedia support , ZAE#KXITFH Cameras/video
grabbers support . Media Controller support 1 SUNXI platform devices, $0 FEF
To
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Multimedia supr %
Arrow keys navigate the menu. > selects submenus ——> (or empty nus ——). Highlighted letters are<15°:9 eys.
Pressing <Y> includes, <N> exc , <> modularizes features. Press ><Esc> to exit, <?> for Help, </> f@ e
Legend: [*] built-in [ ] e)((%g d <M> module < > module capable Q

arch.

T suppor-{] <& &
0 **Multimdicore support®k* Q

Q (ameras/video grabbers suﬁﬁrt Q

Analog TV support

Digital TV support

AM/FM radio receivers/transmitters support

Software defined radio support

HDMI CEC support

Media Controller API

V4L2 sub—device userspace API

Fnable advanced debug functionality on V4AL2 drivers

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

sk Media drivers sk

Media USB Adapters —-—-—

V4L platform devices ——

SUNXI platform devices —>

Memory—to—memory multimedia devices -——

Media test drivers ———

##k Supported MMC/SDI0 adapters ##*

Cypress firmware helper routines

soick Media ancillary drivers (tuners, sensors, i2c, spi, frontends) ok
Autoselect ancillary drivers (tuners, sensors, iZec, spi, frontends)
12C Encoders, oders, sensors and other helper chip@———)

SPI helper c% =
Q
o BN

w < Exit > < Help > < Save > X Load >

* *

*

— A
*
LN

e

2-2: Device Drivers EIREZE >

<
2. HIR, # )\ SUNXI platform devices, i#&# sunxi video input’(camera csi/mipi isp
vipp)driver # v412 new driver for SUNXI, 1 TFEFF.

m64 5.4.6 ernel Cc ion 0
Multimedia support i

Arrow keys navigate e menu. <E 1 > (or empty submenus ——-). Highlighted letters are
hotkeys. Pressing includes, ] arizes features. Press <Esc><Esc> to exit, <(?> for Help,
</> for Search. 3 U <M> module < > module capable

a csi/mipi isp vipp)driver -
XI /\‘/&\\
\50
o

use flas@n Q

use actua d S

sens@ £ Q

L i S

pipeline reset when timeout QQ

“multi-frame interrupt mode

use isp for time sharing multi?x

use one buffer for delay dis

use I0MMU for memery alloc@

ISP 3D denoise module Q

ISP WDR module

sensor same i2c addr
sensor power in front of vin

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

+ el

2-3: Device Drivers EIRECE

3. Bf&, sunxivideo input (camera csi/mipi isp vipp)driver B R FHEMIEINMEERIEST
FRE@mBERH#ITHX, W ERRMIT. XEDIA, {7TH vin log. A IOMMU WM TEFR
Mo
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fig — Linux/arm64 5.4.61 Ker
ice Drivers > Multimedia su

Arrow keys navigate the menu. s submenus ———). Highlighted le(ﬁé;; are
hotkeys. Pressing <Y> inclu@%ﬁ, N> excludes, <M> modularizes fe€atures. Press <Esc><Esc> to exit, (3} for Help,
<{/> for Search. Legend: [<}> uilt-in [ ] excluded <M> modulgs> > module capable

sunxi video input (camera §;ﬁipi isp vipp)driver <>§>
v412 new driver for SUNX%5
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 e e
*
DN TR I TR BN TR

S S S
& & v

o O O
O QC? Exit > < Help > < Save > Qc? Load >

2-4: Device Drivers EIREZE >

2.4.2 Device Tree Eo& 1 BH

o XENMXUHNEERZ SoC FIE A RIBEAESE, XF ARM64 CPU M5, IXREWHERERE
73 kernel/{KERNEL VERSION }/arch/arm64/boot/dts/sunxi/sun*.dtsi,

o GEMXMUMELERZ SoC FIEA RMEARE, YT ARM32 CPU M=, RENMEKEF
73: kernel/{KERNEL VERSION }/arch/arm/boot/dts/sun*.dtsi,

o MRZRIGEW (board.dts) HE:
/device/config/chips/{IC}/configs/{BOARD}/KERNEL VERSION/board.dtss

£ sun.dtsi 3X#EH, ERETZ SoC Y CSI =4I BAREEE, —MRFA2IEN, B CSI K
4P E A, NREEEBNEBBEHIRIEEN board.dts, RPEEMEANARTSES
sun.dtsi XNAER,

e vind EE%

[(&vind® {

csi top = <336000000>;
csi isp = <300000000>;
status = "okay";

tdmO: tdm@0 {
work_mode = <0>;

s

isp00:isp@0 {

IR © HiB2ERERHBIRAR. RE—INF 6
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work mode =

};

work mode =

};

work mode =

<0>;

scaler00:scaler@d {

<0>;

scalerlO:scaler@d {

<0>;

};

};

};

};

};

scaler20:scaler@8 {
work_mode = <0>;

scaler30:scaler@l2 {
work_mode = <0>;

actuator@:actuator@d {

device type = "actuator0";
actuator® name = "ad5820 act";
actuator® slave = <0x18>;
actuator® afipwdn = <>;

actuator0_ afvdd = "afvcc-csi";
actuator® afvdd vol = <2800000>;
status = "disabled";

flash0:flash@d {

device type ="flash0";
flash0 type = <2>;
flashO en' = <>;

flashO mode = <>;
flasho/flvdd = "";
flashQ flvdd vol = <>;
status = "disabled";

sensor0:sensor@d {

device type. = "sensor0";
sensor@_mname =5"gc2053 mipi";
sensor0_twi cel id = <1>;
sensor® twi-addr = <0x6e>;
sensor® mcltk id = <0>;
sensor® pos = "rear";
sensor® isp used = <1>;
sensor® fmt = <1>;
sensor® stby mode = <0>;
sensor@ vflip = <0>;
sensor® hflip = <0>;

sensor® iovdd-supply = <&reg aldo2>;

sensor® iovdd vol = <1800000>;

sensor® avdd-supply = <&reg bldo2>;

sensor@ avdd vol = <2800000>;

sensor@ dvdd-supply = <&reg dldo2>;

sensor® dvdd vol = <1200000>;
sensor® power en = <>;

sensor® reset = <&pio PA 18 1 0 1 0>;
sensor® pwdn = <&pio PA 19 1 0 1 0>;

WRiFRE © HBEERERHBRAR.
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sensor® sm hs = <>;
sensor®_sm vs = <>j
flash _handle = <&flash0>;
act_handle = <&actuator0>;

status = "okay";
+
sensorl:sensor@l {
device type = "sensorl";
sensorl mname = "imx386 mipi 2";

sensorl twi cci id = <0>;
sensorl twi addr = <0x20>;

sensorl mclk id = <1>;

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

sensorl fmt = <1>;

sensorl stby mode = <0>;

sensorl vflip = <0>;

sensorl hflip = <0>;

sensorl iovdd-supply = <&reg aldo2>;
sensorl_iovdd_vol =<<1800000>;
sensorl avdd-supply = <&reg bldo2>;
sensorl avdd vol = <2800000>;
sensorl dvdd<supply = <&reg dldo2>;
sensorl dvdd vol = <1200000>;
sensorl ‘power_en = <>;

sensorl reset = <&pio PA 20 1 0 1 0>;
sensorl pwdn = <&pio PA 21 1 0 1 0>;
sensorl sm hs = <>;

sensorl sm vs =.<>;

flash handle.= <>;

act _handle/= <>;

status = "okay";

};

vinc00:vinc@0 {
vincO /csi sel = <03;
vincO mipi sel = <0>;
vincO isp sel = <0>;
vincd isp. tx ch = <0>;
vincO tdm rx sel =-<0>;
vincO rear sensorwsel = <0>;
vinc® front sensor sel = <0>;
vincO sensor 1list = <0>;
work mode = <0x0>;
status ="okay";

};

vincOl:vinc@l {
vincl csi sel = <2>;
vincl mipi sel = <Oxff>;
vincl isp sel = <1>;
vincl isp tx ch = <1>;
vincl _tdm_rx_sel = <1>;
vincl rear_sensor sel = <0>;
vincl front sensor sel = <0>;
vincl sensor list = <0>;
status = "disabled";

i
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vinc02:vinc@2 {
vinc2 csi sel = <2>;
vinc2 mipi sel = <Oxff>;
vinc2_isp_sel ‘= <2>;
vinc2 isp tx ch = <2>;
vinc2 tdm rx sel = <2>;
vinc2 rear_sensor_sel = <0>;
vinc2 front sensor sel = <0>;
vinc2_sensor_list = <0>;
status = "disabled";

}

vincO3:vinc@3 {
vinc3 csi sel = <0>;
vinc3_mipi_sel = <Oxff>;
vinc3 isp sel = <0>;
vinc3 isp tx ch = <0>;
vinc3 tdm rx sel = <0>;
vinc3 rear sensor _sel = <1>;
vinc3_front sensor _sel = <1>;
vinc3_sensor_list =<<0>;
status = "disabled";

status 2 vin IXEI2FFX, JWNAIZ media i&&, €A vin BIXIULA okay;
csi_top & vin EIRPESEH, SEFRERR AT LIRYE sensor BFIMIERF DR FRIGE; csi isp &
isp HRIRESEh, SEPRERAILIRIE sensor FIMZRFN D HIEFKIZE

work mode: 0:online mode 1:offline' mode, RIEFEAEKRIEE;

| flashO_type: 0:FLASH RELATING, 1:FLASH_EN INDEPEND, 2:FLASH POWER
| flashO en: flash enable’gpio, type = 0 of 1
flashO mode: flash mode gpio, type = 0 of 1
flashO flvdd: flash module io power handle string, pmu power supply, type = 2
flashO flvdd vol: flash module io power voltage, pmu power supply, type = 2
status: @& #EHA flash, disable &%, okay K&

actuatorO name: vcm name

actuatorO slave: vcm iic slave address

actuatorO af pwdn: vcm power down gpio

actuator0O_afvdd: vcm power handle string, pmu power supply
actuatorO_afvdd vol: vem power voltage, pmu power supply
status: vem if used, disable %%, okay K&

WRAFRE © BsEERERNERAE. RE—TNF 9
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device type: sensor type sensor0 mname: sensor name
I 'sensor0_twi cci id: sensor FrfEMEY twi (& cci B9 ido
sensor0 twi addr: sensor BY twi ik
sensor0 mclk id: sensor FRfERAA mclk B ido
sensor0 pos: sensor NI E, FIBXERE, FEAEFIRL.
sensor(Q isp used: not use isp 1:use isp
sensorQ fmt: O:yuv 1:bayer raw rgb
sensorQ stby mode: not shut down power at standby 1:shut down power at standby
sensor(Q vflip: flip in vertical direction 0:disable 1:enable
sensor(Q hflip: flip in horizontal direction 0:disable 1:enable
sensor(Q iovdd-supply: camera module io power handle string, pmu power supply
sensor( _iovdd vol: camera module io power voltage, pmu power supply
sensor() avdd-supply: camera module analog power handle string, pmu powersup-
ply
| 'sensor0_avdd vol: camera module analog power voltage, pmu power supply
| sensor0 dvdd-supply: camera module core power handle string, pmpower supply
sensor0 dvdd vol: camera module core power voltage, pmu pOW@?supply
sensorQ power en: camera module power enable gpio 4 \
sensor(Q reset: camera module reset gpio
sensor0) pwdn: camera module pwdn gpio sensorO sm hs: camera module sm _hs
gpio sensor0 sm vs:.camera module sm. vs gpio status: open or close sensor de-
vice flash/actautor/sensor T3 = FXWMHINEHIAXRNEE, XETSNERE—RFES
EXIN 5 =N RIBENIMEE data sheet RFEMo

vincO csi sel: ®Ri% pipeline E parser B9 id, #AEE, BAE ido
vincO_mipi_sel: T/~ iZ pipeling.k mipi (sublvds/hispi)| 8 id, RERREEN 0xif,
vincO isp sel: #F~iZ pipeline L isp B9 id, HHMEE, & isp ATH, X1 isp RERFRT
IR isp BIRE LI,

vincO isp tx ch FiRiZ pipeline t isp B ch, #EE, FiAA 0. & sensor & bt656
%ZEEE WDR ) RAW BY, 3% ch AILECE 0~3 (&

vincO tdm rx sel: £;Ri% pipeline £ tdm rx B ch, %AEE, BIAS 0o HAFMEER tdm
TheERY, BCEA Oxff;

vincO rear sensor sel &% pipeline EFERANEE sensor B ido

<

vincO_front sensor sel &£7/RiZ pipeline EfERBFIE sensor BY id,

vincO sensor list R 2L A sensor list RIVEFEARFNEL, 1 RRER, 0 RRAE
Fo

work mode: 0:online mode 1:offline mode, 1RIEFERFREE,; KRB vinc0/4/8/12 AL,
[iE=

status: vipp Bf#gEFF X, okay or disable,

IR © HiB2ERERHBIRAR. RE—INF 10
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2.5 IRESIRIRES K

REhERFIF drivers/media/platform/sunxi-vin B3,

sunxi-vin:.

— Kconfig

— Makefile

— modules

— actuator

| F— actuator.c

| b actuator.h

| F— ad5820 act.c
| | an41908a act.c
| | dw9714 act.c
|  |— Makefile

— “flash
| &7 — flash.c
|©  |— flash.h

L— sensor
— are238.c
— camera cfg.h
— camera.h
F— gc630a mipi.
— gc6310 mipi.
— gc5024 mipi.
F— imx179 mipi.
F— imx214.c
F— imx219.c
F— imx317 mipi.c
— Makefile
— nvp6134
|  Hfacp.c
| H+ acp firmup.c
| F+— acp _firmup.h
| b= acp.h
' k= common.h
| = csi _dev nvp6134.c
| = csi dev nvp6134.h
|  F—'eq.c

|  — eq_commenzec

|

|

|

|

|

|

|

|

|

0o o0 o0 o

— eq_common.h
F— eq:h
— eq recovery.c
— eq_recovery.h
— Makefile
F— nvp6134c.c
— type.h
— video.c
L— video.h

F— nvp6158

— audio.c

— audio.h

— coax_protocol.c
— coax_protocol.h
— coax_table.h
F— common.h

— Makefile

— modules.builtin

e e we e we

[

-

-

B G we we we e we e we e we

[

vem driverf9—Ag1Th
vem driverfB9skxett
Bi{xvcm driver® S5
Bffvem driverB S
Bffvem driverB S
RIFIF

Led#hEATHTHISEEL
Led#EATIREDA XX 14

B{fMsensorikzh
camera ioctW B@m<kXit
camera B
E{f#Isensorikzh
B{f#Isensorikzh
Bi{fMsensorikz)
B{xMsensorikzh
B{&fIsensondkz]
B{xMsensoriXzh
BE{A#ysensorikzh
IRBABI RIS 14
B{Afdvp sensorikzf

; BffBIsensorikzhszi

5 BIXMIdvp sensoriknf
; ERERSRI
EANER SR EO

IR © HiB2ERERHBIRAR. RE—INF
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|
|
|
|
I
I
I
I
I
I
I
I
I
|
|
I
I
I
I__
l_
,_
I
I
I
I
I
I
I
I

l_
|_
|_
|_
I_

I
I
I
I
I
|
I
|
I
I
I
I
l_
|_

|_

— modules.order
— motion.c

— motion.h

— nvp6158c.c
F— nvp6158 drv.c
F— nvp6158 drv.h

— video auto detect.c
— video auto detect.h

b

B{ffsensoriXahscif

— video.c
— video eq.c
— video _eq.h
— video eq ta
— video.h
F— rn6854m mipi.c
— sensor-compat-i
— sensor_helper.c
=~ sensor_helper.h
modules.builtin
modules.order
platform
— platform cfg.h
F— sun50iwl0pl vin' cfg
F— sun50iw3pl vin cfg.
— sun50iw6pl vin cfg.
F— sun50iw9pl vin cfg.
— sun8iwl2pl vin cfg.
— sun8iwl5pl vin cfg.
F— sun8iwl6pl vin cfg.
L— sun8iwl9pl vin cfg.
top reg.c
top reg.h
top reg i.h
top reg.o
utility
— bsp_common.
— bsp_common.h
F— bsp common.o
=" cfg_op.c
F— cfg op:
— config.
— config.
— vin io.
— vin_os.
F— vin os.h
F— vin_supply.
F— vin_supply.
vin.c
vin-cci
F— bsp cci.c
F— bsp cci.h
F— cci_helper.c
F— cci_helper.h
F— csi_cci reg.c
F— csi_cci_reg.h
F— csi cci reg i.h
— Kconfig
F—=Osunxi cci.c
F— sunxi cci.h
vin-csi

0O S TS o o

I
I
I
I
I
I
| F— nvp6168 eq table.h
I
I
I
I
I
I
I

ble.h

; BfkBIsensoriXshsSoil
octl32.c
IRmh R E I ORI SE IR
IXmnEREE O BE X

[

-

; vinTFaREXH

h ; FETAREXH @
; FETAREXH o
; FRITAREXH <
; FETLREXH <
; FETAREXH

; FRTFEREXF
; ARTFEREXfF
; AREEEEX

> 5 5 5T 5 T TS
-

; 3B N i SR SEILRIZR

; IREN A Ni SRS I PR IER

;sensorBafE., BEER. i2ciiib (s BIRENRER
;sensorBafE, IBEER. 12t S (s BIREUR SR
s VINtEIREE AR IESL U

; EBcci bspiREk

; [EBcci bspEREkX

; ccl EBBIEREL, fHsensoriFzhiARE
; ccl BRI

; CCifFrRESEM

; CCiFIRBIRIK X4

; ccl HESAREAXH

; cci FRIFENEX M4
; cci FEREIANH

IR © HiB2ERERHBIRAR. RE—INF
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— parser reg.c 5 CSTHEtHIRER

— parser_reg.h 5 CSTHEHI RSk Xt
— parser reg i.h ; CSI HFEdRE

F— sunxi csi.c ; csi FHERIREHRERX M4
F— sunxi_csi.h ; Csi FARRIRENK M

vin.h

vin-isp

— isp500

| — isp500 reg cfg.c
— isp500 reg cfg.h
— isp500 reg cfg.o
isp500 reg.h

I

520

e
el

s
isp520 reg cfg.c
isp520 reg cfg.h
1sp520 reg.h

ITT

52

-
©

s
1sp521 reg cfg.c
isp521 reg cfg.h
1sp521 reg.h

ITT

52

[
°

S

I
I
I
-
I
I
»
I
|
-
I
I

— 1sp522 reg cfg.c

F— isp522 reg. cfg.h

L— isp522_reg:h §/>
— isp default tbl.h S

I

|

I

I

I

|_

|_

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

| b sunxi isp.c 4
| | sunxi_isp.h

| L— sunxi_ isp.o

F— vin-mipi

| F— bsp mipi csi.c 5 EEmipi.bspiREk

| — bsp mipi csi.h ; FEEmipi bspERIESkSc it

|  F— bsp _mipi csi null.c ;< JEEEmipi | bsp=EREK

| |— bsp mipicsi vl.c ;) EEmipis bsp&iEk--vl

| F— combo_common.h

| b combo ¢si

| F— combo csi reg.
| combo_csi_reg.
| combo csi reg
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
|_
I

I
ks

T

a0 =re)

0

ombo \rx

I

I

I

s

| F— combo.rx reg.c

| b combo rx reg.h

|  |— combo rx_reg.i<h

| L— combo rx reg null.c

F— dphy

| — dphy.h ; mipi dphyskxct

| | dphy reg.c ; mipi dphyEERHRER

| — dphy reg.h ; mipi dphyEREBEIRESK X4
| L— dphy reg i.h ; mipi dphy EHESRZRLXH
— protocol

| b protocol.h ; mipithiER X

| b protocol reg.c ; mipithiNBRELM

| b protocol reg.h ; mipithiY BBk
| L— protocol reg i.h

— protocol.h

F— sunxi_mipi.c

F— sunxi mipi.h

vin-stat

F—=in h3a.c ; SAIERIIEORER

F— vin_h3a.h 5 SAEHIEOREEA

vin-tdm

IR © HiB2ERERHBIRAR. RE—INF
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|
|
|
|
I
-
I
I
I
I
|_

L

F— tdm reg.c
— tdm reg.h
— tdm reg i.h
F— vin_tdm.c
L— vin_tdm.h
vin test

— mplane_image

| |— csi test mplane.c

| L— Makefile

F— sunxi_camera v2.h

L— sunxi_display2.

vin-video

— dma_reg.c

— dma reg.h

— dma_reg i.h
— vin_core.c

F— vin _core.h

F— wvdn_video.c
F—"vin video.h
vin-vipp

— sunxi_scaler.c
— sunxi_scaler.h
F— vipp_reg.c

F— vipp_reg.h

— vipp reg i.h

h

-

PRV

W e e we e e

-

e v e we

-

TDMZH7FEs ] BRI 2K

came ra#lEMix 51
izt B B4Rz 1

csi dmaZFFEeSiTHlRER

csi dmaZ7ES3iTHK R

csi dma FEFESEENLXH

VintERZ

VintERIZIOSK X1

BB UIE, pipel@iEiERCBufferBEIEER LK
BB IR, pipei@iEifiE. BufferBIBERELXH

B E R B
B AR R R ML

VippE R HIR
VippBIFIR IR B o
Vipp BRI R AR <

WRAFRE © HSEERERHERAE. RE—TF
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3.1 VIDIOC QUERYCAP

3.1.1 Parameters

Capability of csi driver (struct v412 capability * capability)
struct’v4l2 capability {

~u8 driver[16]; /* i.e. "bttv" */

_u8 card[32]; /* i.e. "Hauppauge WinTV" */

_u8 bus info[32]; /* "PCI:" + pci _name(pci dev) */

~u32 version; /* should use KERNEL VERSION() */ o
__u32 capabilities; /* Device capabilities */ <
~u32 reserved([4]; »

};

3.1.2 Returns

Success:0; Fail: Failure Number

3.1.3 Description

RENIRTHEY B FR. RSy %zi%ﬁ’g capabilities %, % V4L2 CAP_STREAMIN,
V4L2 BUF TYPE VIDEO CAPTURE MPLANE %,

3.2 VIDIOC ENUM INPUT

3.2.1 Parameters

input (struct v412 input *inp)
struct v4l12_input {

~u32 index; /* Which input */

_u8 name[32]; /%Y Label */

132 type; /* Type of input */

~u32 audioset; /* Associated audios (bitfield) */
_u32 tuner; /* Associated tuner */

IR © HiB2ERERHBIRAR. RE—INF
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v412 std id std;

~u32 status;
~u32 capabilities;
_u32 reserved[3];

3.2.2 Returns

Success:0; Fail: Failure Number

3.2.3 Description

FREXIXEHSZ$5HY input index, BeIREIRZ#F input index = 0 & index = 1,

Index = 0 ¥/~ primary csi device

Index = 1 &’/ secondary csi device

RZEHIN index 8%, WEHEE type. WTF VIN @&, type V4L2ngUT 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, —RWNEFEERGL . ERE—MEGXIEE, W index BEIEN
0)

Index = 1. (WBRGKEEF, —MNHAIEREGX)

WERZEORE, LR ESX csi device HTHIEK T

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

IR © HiB2ERERHBIRAR. RE—INF 16
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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

o

FREX inp.index, FEFHEHZKER csi device 9 primary device 1B se};ondary device,
Index = 0 (WBGLERED, —BNMEBEGL. ERE—EEL3E, U index BERN

0)

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

3.5 VIDIOC S| PARM

3.5.1 ‘Parameters

Parameter (struct v4l2 streamparm” *parms)
struct v412_streamparm i+
enum v412 buf type type;
union {
struct v4l2 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 © BsEERERNERAE. 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 f

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 AfERE, parms.type = V4L2 BUF TYPE VIDEO CAPTURE MPLANE;
i#1d parms->capture.capturemode R[] ZFjE VAL2 MODE VIDEO 8 V4AL2 MODE IMAGE;
@33 parms->capture.timeperframe, i&[E] L 51i& &M,

IR © HiB2ERERHBIRAR. RE—INF 18
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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

FRENIRBOZ5HY VAL2 1& =Ko
AN type, index £%k, IX#pik[0] pixelformat . X3F VIN i&&FKi%,
VAL2 BUF TYPE VIDEO CAPTURE MPLANE,

3.8 VIDIOC TRY FMT

v

3.8.1 Parameters

type A

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 © HiB2ERERHBIRAR. RE—INF
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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

RIERIE MRV R, RN/, HEHRER. BAFEERESHEBNZF. T;%""EQQEWEE#E
B, 4§

#F VIN &%, type % VAL2 BUF TYPE VIDEO CAPTURE.MPLANE, @f 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
INER KRN SZ AT 5 P& o

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

REREMIMAER. XA, REZFREAA VIDIOC TRY FMT,
stF VIN &%, type ;3 V4L2 BUF TYPE VIDEO CAPTURE MPLANE, f#f struct

WRIRFE © HRB2ERZRNERAE. RE—TIMF 20
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v412 pix format mplane #{T8E% %,

N AEF#H N width. height. pixelformat. field &, R&hREIRIEELMN width, height;
#& pixelformat. field A3z#F, MEIMEZRIKENZHFFRYE —MigTlo

I BEFE N Z AIRENR A width, height. pixelformat. field FEAGSERZ RS,
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

FREVETEASAAY width, height. pixelformat. field. bytesperline. sizeimage FZ%#K,

s
3.11 VIDIOC OVERLAY

3.11.1 Parameters

(overlay on/off (unsigned int i) )

3.11.2 Returns

Success:0; Fail: Failure Number

WRIRFE © HRB2ERZRNERAE. RE—TIMF 21
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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 v4l2 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 TERENHE, BRISBLABENNHENMMEF. ZDE
EA LA TFEIL FIFO, RIEESMMRENUE, XL buffer BIWIZERIE, RIAEFEET
mmap 755%, BEE| User =g,

Count: EXEE$1EM<¥MGO buffer #2;

Type: %4F VIN i@, 7 V4L2 BUF TYPE VIDEO CAPTURE MPLANE;

Memory: B#i%# VAL2 MEMORY MMAP. V4L2 MEMORY USERPTR.

V412 MEMORY DMABUF A=,

NBREFER ER=1N8E, RI2IRIE VIDIOC S FMT BREMNERITEHREE buffer 9K
I\, FR[E] count =2,
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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; o
struct v412_ plane *planes; )

Yom; ")

~u32 length;

~u32 input;

_u32 reserved;

3.13.2 Returns

Success:0; Fail: Failure Number

3.13.3 Descriptien

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

o
% driver B2EIEIFHIEN buffer 5, (ERFEER. N
N AIEFIRIE index ¥iR% buffer, AT m.offset R buffer XQLE‘ZE’&%E?@MO

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,
KRS © HELERERNERAT. RE—NF 24
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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

ALY buffer type 39 V4L2_BUF_TYPE_VIDEO_CAPTURE_MPLAN@?\iéﬁltt I0CTL,
¥ buffer PAFIHRFFE buffer NBA, HFHEF CSIC DMA BE{4HHKT, ’@:}iﬂPl*ﬁ@iEH_T?Eﬁi—ﬂlﬁ
buffer #3IBAVIEN,

3.17 VIDIOC STREAMOFF

3.17.1 Parameters

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

<3\/

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
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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];
i
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)
BRIFIgEZ ¥ id 155 % 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 © HRB2ERZRNERAE. RE—TIMF 26
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3.19.3 Description

NAEERET id, value F2%, Xt camera REpITNASEHHITIRE
Xz 4B A vidioc queryctrl, ¥/#f id 2E X, value E.:.?_ minimum #I maxi-
mum Zig, (B v4l2 conctrols framework 5Ef%)

BRIATREZIEAY id 1 value SZ M4,

3.20 VIDIOC G CTRL

3.20.1 Parameters

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

3.20.2 Returns p

Success:0; Fail: Failure Number

3.20.3 Description

NAEREREY id, KohREXE id HarigER value,

3.21 VIDIOCWENUM_FRAMESIZE S

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] */

1
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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 */
¥

o
><
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{B, Discrete XD XREERE; stepwise RRDOWRERER/NENRKAE, HIRIE
step #iE, EEIRIERED type, TN ARRERIIZRIE,

s
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’v4l2 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 N

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
2 _

ER: BRIYFIRAM EXIF 58, ESHEMNEREEP. BBY: XIF raw sensor REEFIE
A EXIF 52, yuv sensor i IOCTRL tr]LUfEA, FERpHIEENHEEEE, 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): S8R, Flinumerator = 1, denominator = 200, NFRR1/200F>AIIREIEATIE],

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

200, MIFRTR1/200F089RITEE, (SEFF LR B

__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;
BB Bl -4~4

_<u32 iso_speed;
BEE: 50~3200

~_u32 flash fire;

WRITREFE: flash fire = 1 RFNKMFRE, flash fire = 0 RTAKATHIFRE. | -
)

~u32 brightness;

E&=E: 0~255.

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

{

int ret = -1;
if (mCameraFd == NULL)
{
return OxFFO00000;
)
ret s ioctl(mCameraFd, VIDIOC ISP EXIF REQ, exif attri);
return ret;
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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 #EBX M, £ adb S TH—RINMENGIE, bat RES
ZUTF, FREVSEEIREN push #HEMREZ:

del .\result\*.bin

adb root \5
adb remount o
adb shell "mkdir /vendor/extsd/" S
adb shell "mkdir/vendor/extsd/result" < X

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

RERE bat BN XHREMR result XHEEBEFREZHBINEGRKIE *bin XH; AIH
RawViewer EMHEEBEGREIE. demo SE5AE: 00 1920 1080 ./result 1 20000 60.0,

AR videoO, set input index0, BirD R, BRAPERS, bin XHFREFRES BE
1B (W NV21, EFEEXAILUE demo KIBH s fmt B4 . K&EWiEk (WiZgkF 10000 B

NEATR) « BibiR, ISR wdr.
<>\/
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1
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5.1 R E

5.1.1 EAiAT R

sz fosfesbesge s e e s s e s e e e e e e s e che ke b e sl s sl e e b sk e ek ke e e e e ke e e e ke
list:
., isp 1, vipp 4,
ISP_VERSION: IS

gapn
33b

(R AR L

sk kokkokok ook kool kR ko okok ko ok koo kb sk s doksokok 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)
sfefe oo e e oo s e sfe s e e ofe e sfe s e e s e e e sl sfe e e se s e e e e e ofe e s e e spe s e e e s g e e el e e

5-1: vi T
<>\/

HAS1TH DEBUG_FS %miFZRES, PILA cat /sys/kernel/debug/mpp/vi EEF; BMFILA cat
/sys/devices/platform/soc@2900000/2000800.vind/vi. vi T RREFENRLYFIH 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
o, MRERATHERHERT, FABANBERTSFA—; RE—1THNRTEIMER. &
AMiEfE. s/ wiElfR, FIRMENEUSE,

5.1.2 settle time

FR— BHIN sensor XEIFH sensor probe EKE, BJEIARINSIE info->time hs A&
BPEl,
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info->win_size num N WIN-STIZES;

info->sensor_field = V4L2 FIELD_MNOME;

info->stream seq = MIPT BEFORE_SENSOR;
[ info->time _hs = 8x38; ]

into->»at_tirst tlag = 1;

info->exp = @;

info-»gain = @;

5-2: info->time hs

AR BT mipi FIRER settle_time TWRELHITEDN, settle_time TTRERE: /sys/de-
vices/platform/soc/5800800.vind/5810100.mipi.
HATREERE, AIUERSRBRTEAE settle_time TR

TinalLinux:/sys/devices/platform/soc/580086 B1e0.mipi# Ls
r _ qual # o)
driver override of node settle time
5-3: settle time 1= S
-
;L
<

B LUEIE cat. echo %, X¥ settle time T M TIRG 11E:

root@Tinalinux:/sys/devices/platform/soc/5800800.vind/58101600 .mip1# cat settle t
ime

mipl® settle time
mipll settle time

root@TLinalinux: fplatform/soc 9800 .vind/5810100 . mip1i#
root@T1nalinux s/de Llatform/: 08 .vind/5810100 .mip1# echo 0x20 >
settle_time

[ 146.574958] [VIN]Set mipid settle time as 0x20

5-4: settle time T EIEE

JEEERRE: settle time Eg@’lﬁ’lﬁij(ﬁ?é, EAREETELHE, BR—MERTRAERNSER
E.]-o ﬁ%;ﬁ: 0x00-0xff,

5.2 Hhlin)&

5.2.1 12C &

WNTEFTEN:
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5-5: i2¢c @

(D E—] © BB, MCLK. i2c LHUFIEBRESEERER. ABARVERFL
AVDD. DVDD. IOVDD #EBE[E{ MCLK #iZ. #8E. RESET. PWDN WEFEEERS
Ko

(DS ET] @ Wik i2c ik, TWI BEREMREE—.

Capiik =) i L,L.t%BE.%ﬁt%/T/&%%‘JZ%EEH%M{M/J”UE%*EI&&H‘{fzc R =& ER.
BXEN; &EFILAZEE sensor HF s EEOFHIFR), q

5.2.2 sensor A HE

(9t 8—] : HiIA chip id # datasheet +£—%,
XY sensor JXENEY sensor detect BERAHE chip id FEF:S, X—FHEEKRK i2¢c BIRE R
H1Ef,

(DHREEZ] : BIARCEELAEE sensor E,
LB E # AT FRHRANBENEN LR E —Ho

CaliiZ: 3= I Eﬁi@ﬂ%ﬁﬁ%#ﬁ sensor EZHHE %,
MR HINTEREE. AToRRNE mipi #4E lane MBY$ lane B, SthEBEERIZE
o

(P BIM] @ {BEK settle time,
sensor BEEAIZHIE, R2 CSI XII—BEEZAANESHITELE, JUERIEEL settle time
BERRAFEER) o

5.2.3 BEHE(EEEERBNEMLE

—fg= YUYV IRFR T, BILAEEL sensor REfH sensor formats £#3{F# mbus code &
%, &% YUV IRFEIE,
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5.2.4 12c B8, 1BR1%FTHE sensor H1rza{E&H 0

(PP E—] HKZE i2c B addr # data BIIZ.
1Z& sensor JEnhH cci drv EHIFEFEXNERERE datasheet ER,

(PP RE] BT i2c BREEXN NGRS R —Ho
AJLATEI® sensor id BB ERAINE R K RERIEIE— T

5.2.5 EEhes% 180 E

B LUEEX board.dts BEAY hilip 1 vilip K2R, MNRE@AMARE 90 ERYiE, REE@E BN
sensor FEEXRfR (RG4S sensor HHF) o

5.2.6 %A video T

[iEIRAfRHT] &AEMNE ko 5i& ko MIELK, N

(PP E—] REERINBIRF S EH.
Ismod H—FERES MNELER, IR IRITEIRE [VIN ERR]registering gc2355 mipi, No
such device! NIZAA sensor R gc2355 mipi &H MHH.

(PP ET] #2& board.dts XHEEREEE 7 vind0, B status 7 okay,

(PP RE=] MRBMHRBESMERKNRIERE i2c FBERRE koo
i2c FESZHERIDN, &B ko BRERSHYWNAIIKEH BTE Makefile FERET 4Ri%o
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E1EINERR
WRAXFAE © 2022 HkiBEERHRRNBRATE RE—TIF,

AN RRNBERERUERIP, HEENBEKELTRERGERAT ( “2F ) HEHRZ
_t)J*y*lJo

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

(ot

LLWINER LLWIWER LLWINER'
C @*m@gib\ *‘I’ *i C (* 2275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm BT B S T, EANMERNT S PN E TR
1%, FEREW, MRSEW, WAEEERE ARG,
SR SER &

§/>
EHZN= R REVFENSESHELENERNERAD (125) ZAEBENELS
FMERMLER, AXRDHARNDS MR R, RS RN AT 7 R TR R e E
Ko ERAIEIAEIE SRS RMAREIRE, HIK RSB GER R R, E8ETRIBEM
FUGATH (REERRFIREBR, BaER) ERNTEE, 23RS,

¢2%¢ﬁﬁ%ﬁ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁﬁm\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
, @EHAAT. AEPHFRERFRR. 58 MEBINHF AR EARREERERIES &S,

AR UBRRE R RE A th 75 TR T 2 EERET AR N BRI R ER™ mAY
HiEd, AIRERERTE ZHIINFFFL BEBTRASZANFANRBEXNIFA TR
E@Tﬁﬁiﬁﬁﬁ%?ﬁﬂ%_EﬁTMﬁT%imﬁ(%ﬂﬁ)o%UTﬁﬁﬁﬁ%m%E
FHYFRRA ML, T ERRBE NS
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