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2.1 BIRINEETER

BFEWH1T8E mipi #0OM sensor 55 HE R bt656 ERAMES,

2.2 HEENE

B#i Tina 2AMNETE S camera BN, linux WIZARAS UK camera JREHEZRIN T RFTR:

°
% 2-1: T4 CSI B : °
Ta ZFEO EEHE&E ISP &#1R  linux AZARZS camera JXEHHESE
F35 #0O csi. mipi & 3.4 VFE
R16 HO csi = 34 VFE
R18 HO esi & 4.4 VFE
R30 FM csi = 4.4 VFE
R40 FHH csi &= 3.10 VFE
R311 mipi csi = 4.9 VIN
MR133" mipi csi = 4.9 VIN
R818 mipi csi = 4.9 VIN
MR813  mipi esi = 4.9 VIN
R528 HOcsi o & 5.4 VIN
V536 HO csiv mipi & 4.9 VIN
V533 0O csic mipi 2 4.9 VIN
V831 #0O csi. mipi =2 4.9 VIN
V833 #0O csi. mipi =2 4.9 VIN
V851 HO csiv mipi & 4.9 VIN
V853 #0 csi. mipi 2 4.9 VIN

1. NRFE&E ISP ER, A ARZIEFE RAW sensor (Bl sensor R REFIAIRIAEK
), XHPIRFIM RAW HHEXEEFHES;
2. WRFHEELFF mipi #0, XHEPRIIE mipi 1HXE 2208,

WRAFRE © HSEERERHERAE. RE—TF 2
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3. FEAITFERIREREARRER camera FEHELR, XRFEXS;

2.3 IR 4B

2.3.1 linux3.4 VFE 1&Z2

IXGHER RN T linux-3.4/drivers/media/video/sunxi-vfe Fo

sunxi-vfe:.

bsp common.c
bsp common.h
config.c
config.h
Kconfig
Makefile
platform cfg.h
vfe.c

vfe.h

vfe os.c

vfe 0s.h

vfe subdev.c
vfe subdev.h

actuator
actuator.c
actuatorih
dw9714/act.c
Makefile

bsp csi.
bsp csi.
csl reg.
csiireg.
csi reg.i.

H S 0O S0

device O
camera.h
camera. cfg.h
Makefile
ov5640.c

flash light
flash.h
flash io.c
Makefile

bsp isp.h
bsp isp algo.h
bsp isp comm.h

libisp
lib mipicsi2 vl
lib mipicsi2 v2

B N N T L e

isp module cfg.h

; IREbspHARRE

; [REbspIE AR E L

;¥ sys_config. fexfIBERECEMispBEK

;B sys config. fexHlispBEREAILSI T

i KRBT AR
s VARIREHSE M E 4K (B S 8EOFISPERS)
; VAL2IR 3k X i

s RARREIEM (pin, clock, memory) >§/>

| R R RS 4
; sensorifAvTeRiRK
;sensor AV REREREL X

;vem driverf—f&1TA
;vem \driverBysksct
; Bfkvem driverB St

;[EBcsi bspiRizk
J[KEcsi bspEEkxE
; CS i FIRBLI

s CS1FEHIRBESEIM A
;Csi BESZEIRLHG

; came ra’ FREEMARSL S 5
;camera Adoct U Rk

; BfEfsensoriksh

; Led#heATIREhSA XX 4
; Lled#h AT 103z HISEIN

;[KEisp bspEEkxE
;KEisp HiZEbspEREkx
KB ispHAREEL X4

; 1sp EEBEIRINBEED B F LU
; iSpHYRERE

;A31mipifE

;AB0/A83mipilE

IR © HiB2ERERHBIRAR. RE—INF
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Fcsi cci
| cci helper.c ;ccl Sig@EMRAN. EMURBEFHERREERLI
| cci_helper.h jccl SiEMERAIAN. EMURIBIEFERRMELIL
| bsp cci.c ;ccl IRMEREES]
| bsp_ccih jeci BYEREERSL XM
| csi cci‘reg.c jccl [RESEH
| csi cci reg.h ;eci RESEHEAX
| csi cci reg i.h ; CCiB R BRIt
|
Fmipi csi
| bsp mipi csi.c ;KEmipi bspERik
| bsp mipi csi.h ;EEEmipi bspEREELX
|
Lutility
cfg_op.c ; IREN A ni ST BISEEL R 2R
cfg_op.h ; BREXA N1 S BRI R A9 Sk S

2.3.2 linux3.10 VFE g%

IXKEhERIZAITF linux-3.10/drivers/media/platform/sunxi-vfe o />\*
sunxi-vfe:. »
| bsp_common.c ; EEEbspt AR Y )
| bsp_common.h ; EEbsp AR E Lt
| config.c ;IREXsys config. fexHIESHELEMispSEK
| config.h ;3EXsys config. fexfNisp SRR ML
| Kconfig
| Makefile
| platform cfg.h IXDENFEERK Y
| vfe.c SVALRIREISEI (A (BEEOMISPERS)
| vfe.h s VAR Bk ST
| vfe os.¢ s REERERESEM (pin, clock, memory)
| vfe os./h R RIRREA X M
| vfe subdev.c ; sensoriAfv e REEK
| wfe subdev.h jsensor VARV TeRREILTHF
|
-actuator
| actuator:c ;vem driverf9—fR1TH
| actuator.h. ¥ ;vem driverfysksefs
| dw9714_act.c ;Bffkvem driverB S
| Makefile
|
Fcsi
| bsp_csi.c ;IRECcsi bspEi#
| bsp_csi.h JEEcsi bspEEkXH
| csi_reg.c ; CSIEEFRE SR
| csi_reg.h ; CSIREMFRE SISk M
| csi reg i.h ;csl BESREBLXH
|
device
| camera.h ; camera/A LSRR
| camera_cfg.h ;camera ioctly Ran<AX
| Makefile
| 0v5640.c i BifMsensorikzh
|
-flash_light
| flash.h ; Led# e AT IR EhA XX 4

IR © HiB2ERERHBIRAR. RE—INF 4
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flash io.c
Makefile

bsp isp:h

bsp isp-algo.h
bsp isp _comm.h
isp module cfg.h
libisp

lib mipicsi2 v1
lib mipicsi2 v2
Fcsi cci

cci_helper.c
cci _helper.h
bsp cci.c

bsp cci.h

csi cci reg.c
csi cci reg.h
csi cci reg i.h

________l____
—
-
o

Fmipi_csi
| bsp mipi csi.c
| bsp mipi csith
|
Lutility

cfg ‘op.c

cfg op.h

; Lled#hEUT Loz HISE I

;[KBisp bspREL &
;REisp BiEbspREL
;KB ispHRARECL X4

; isp B EEARIRINEERL B A9k XX 14
; LSpRYERERE

;A31mipifE

;ABO/A83mipilE

5ig&BXiaM. SEMUREESSEHERREEST

58 &RXMEN. EMUBBESHRRESS L
BRIFRERELT

BRIERERE S

;cci KBS

sccl RBSEIL

; CCIBFERZRLNMH

;CCi
;CCi
;cci
;CClL

;REmipi bspiig
;REmipi bspEREkx

s BRENA N A SEIL R 2R
3 REX LN XA BRI R RY LS

2.3.3 linux4.4VFE 1&Z2

IXEhER1ZAI T linux-4.4/drivers/media/platform/sunxi-vfe T,

sunxi-vfe:.
| bsp._common.c
| bsp_common.h
| “config.ic
| config.h
| Kconfig
| Makefile &Y
| platform cfg.h
| vfe.c
| vfe.h
| vfe os.c
| vfe os.h
| vfe subdev.c
| vfe subdev.h
|

actuator
actuator.c
actuator.h
dw9714 act.c
Makefile

bsp csi.c
bsp csi.h
csi reg.c

; [REbspiEARYE %

; [EEbspIt AR E kX4

A%EYsys config. fexHIBHECBEMispBSEk
;I%BYsys config. fexfllisp SR AL H

i KD ENF BRI fF

s VARIRSHSEM EF (&5 OFISPERS)
; VAL2IRTH K ST
 RAERERESCH (pin, clock, memory)
| RAERREEL X4

; sensorifAvTeRiRR

;sensor AAvTeRRRESL

;vem driverf9—pRiTH
;vem driverfyskxfE

; Bfkvem driverBI St

;[EEcsi bspiRiEk
;[KEcsi bspEEkxE
; CSiRFIRE NI

WRiRFRE ©
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csi reg.h
csi reg i.h

device
camera.h
camera_cfg.h
Makefile
0v5640.c

flash light
flash.h
flash io.c
Makefile

—
-
o

bsp isp.h

bsp isp algo.h
bsp isp comm.h
isp module cfg.h
libisp

lib mipicsi2 vl
lib mipicsi2 v2
F-csi cci

cci_helper.c
cci_helper.h
bsp cci.c

bsp cci.h

csi cci reg.c
csi cci reg.h
csi cci reg i«h

R N

mipi csi
bsp mipi csi.c
bsp mipi csi.h

r— T

utility
cfg op.c
cfg op.h

; CSIEMFRE I
;csi BESEIRAMG

; camera’X MRS 4
;camera ioctl EBan< kX4

; BfkfsensoriRap

; Led#h e UTIRBISL X 4
; led#h e dT Loz HISe I

;KEisp bspREk 4t
;EEisp EiAbspREL Xt

s KB 1spH AR S

; isp B EEARIRINEEEL B B9k XX
; LSpRYERERE

;A31mipifE

;A80/A83mipifE

5ig&BXRTBNL. EMUARBEFERERELIN
5ig&BX5Rk. 51?31}@{&@%%*59&@%53%%2#
BRIFRERELT q

BRIEREREE S

;cci KRB

;ccli RBSEILX

; CCIEFERZRINMHF

;CCi
;CCi
;cci
;CCli

i IREmipicbspX ik
JEEMipi bspEREEkX

; BREYANi X HFAISEIL R £R
; RER LN XA BRI RO LS

2.3.4 linux4 .4 VINHEZE

IXEhE&ZR(UTF linux-4.4/drivers/media/platform/sunxi-vin T,

sunxi-vin:
| vin.c
vin.h
top reg.c
top reg.h
top reg i.h

Factuator
| actuator.c
| actuator.h
| dw9714 act.c
| Makefile

|
|
|
|
|
F-modules
|
|
|
|
|
|

s VALRIRSHSEI EfF (28 MIMEOMISPERS)
; VAL2IRTH K ST

;vindtBv412 subdevEEIZEOSSMER

; BIEEO M

s VintBERIEO B RS EME

;vem driverf9—p&1TH
;vem driverf9skd
; Bffvem driverB S

IR © HiB2ERERHBIRAR. RE—INF
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flash.h
flash io.c

-sensor

camera.h
camera cfg.h

sensor_helper.c
sensor_helper.h

Makefile
ov5640.c

utility

bsp common.h
bsp_common.c
cfg op.h
cfg op.c
config.h
config.c
sensor_info.h
sensor_info.c
vin io.h
vin io.c
vin_os.h
vin_os.c
vin supply.h
vin_supply.c

vin-cci

cci helperic
cci helper.h
bsp cci.c

bsp cci.h
csi/cci reg.c
csi cci reg.h
csi cci reg i.h
sunxi cci.c
sunxi cci.h

vin-csi

bsp csi.
bsp csi.
csi reg.
csi reg:
csi reg i.h
parser reg.c
parser_reg.h
parser reg i.h
sunxi csi.c
sunxi csi.h

SN T 0O

Fvin-isp

bsp isp.c

bsp isp.h

bsp isp comm.h

isp default tbl.h
isp platform drv.h
isp platform drv.c
sunxi_isp.h

; Led# e UTIRTASK S
; Led#MedTiofah e

; camera A REE AL
;camera ioct\ Bk
; sensor2 FREEOR BT

; sensor 2 R OR B4

; BfAMsensorikzh
; FAEXNEEREO

R AR RE R A
NG e

;BRI E RO

; R E S O RS b

; BRATIR S AU RBL X f
;BRI IR 01 O R

; sensorFIRESAXH

; AR sensor (s B EME

VINIESR 1 OB IEE I &
viniERRi olRfEIEOX #E o
ViMERRGHRIEEOA <
VIMERRGHRIEEOX <
VINIESRIR BT ST OISR

; VNHESRIR BAY ST H IR =

;cci _S5iREARMIAN. SEMUARBEEEX R EESLI

;ccl \GIREMETEK. SEMURBESEERREESL I LG
jCci BR{ERENELI

J CCia @R BREE S i

;ccl KBS

;ccl IRBEEIMAX 4

; CCLRERZIRKM

;Col FEOEEESLI

;eci EOHEL

;csi RMEREELM
;Csi RRIEREESL Y
;csi [REBSEIM

;csi REBSEIS4

; CSIFERZIRLNMY
;csi KBS

;csi [REBSEIAN 4

; CSIBFER/BIRKM
;Csi FEOEEESLI
;csi EOFELH

; 1SpIgEERERE ST

; LSpIREREREESL X

; iSpEMIAENX

; ispBUAREESIR

; ispFARIEEL

; ispFAIRIEETI

i SUNXiF A ispiREELXH

IR © HiB2ERERHBIRAR. RE—INF
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sunxi_isp.c

vin-mipi
bsp mipi csi.c
bsp mipi csi.h

sunxi mipi.c
bsp mipi csi.h
combo_common.c
protocol.h
vin-stat

vin h3a.c

vin h3a.h
vin_ispstat.c
vin_ispstat.h

vin-video
dma_reg.c
dma_reg.h
dma reg i.h
vin_core.c
vin core.h
vin video.c
vin video<h
vin-vipp
sunxi_scaler.c
sunxi scaler.h
vipp reg.c
vipp reg.h
vipp reg i.h

D N e e

bsp mipi csi vl.c

; sunxiF & ispiRFELI

;EEmipi bspiiEx

;REmipi bspEREELX 4
;SUnXiFARENipl bspiZEOEiER
;sunxiFAmipisLIt

s sunxiFAamipi Sk se
;combo commonkX {4
;protocolskxft

;vin 3aifFEiEK

;vin 3aRfERESL

;sunxi isp stati@fEERiEK
;sunxi isp statiRfEREESLXH

s csitERdmal@ERIER
; CsitERdAmal@ERI S X4
;csi dmaZFFERRIRAYF
;vin videotziDEREk
;vin videot&itERERSK S

;vin videoi&&EOREK &

;vin videol®&EORECK XX >

;scaler FiRERIERENE q
;caler FIREBIEREEY

; VippIRIER EEE

; VippiRER SR EE kS i

; VippIRTER EREE FIR R4

2.3.5 linux4.9 VIN fEz8

IRXahE&R{UTF linux-4.9/drivers/media/platform/sunxi-vin Rs

sunxi-vin:
vin.c
vin.h
top reg.c &Y
top reg.h
top_reg_i.h

modules

— actuator
— actuator.c
— actuator.h

Makeflle

T

—
i
m

flash C
flash.h
sor

[T

|
|
e
L

%]
o
=}

camera.h

=
Q
=
0]
—
-
—
0]

ov5640.c

<

TTTTTT

s VALRIREHSEM E A (S MSMEOMISPERS)
; VALEREh L X4
v1n5(j‘§v412 subdevEIEZOLIMERK
BEEOLNH
; VIntEBREO B S 2S00

;vem driver

— dw9714_act.c

;AT driver

;sensor driver

ar0144 mipi.c
camera cfg.h

;camera ioctl¥ EBa<$kxt
; cameraX MRS 4

ov2775 mipi.c

IR © HiB2ERERHBIRAR. RE—INF
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— sensor-compat-ioct132.c

— sensor_helper.c ; sensor ARBRIERORKX 4
— sensor_helper.h

platform s FEEXMNEEREO

utility

— bsp_common.c
bsp_common.h
cfg op.c
cfg op.h
config.c
config.h
sensor_info.c
sensor_info.h

< <
[
5 3
o k-
® o
o =

vin os.h

vin supply.c
vin _supply.h
ci

sunxi cci.c
sunxi_cci.h
-csi

parser _reg.c
parser_reg.h

PTTTTTTTTTTT

<
i
=}
(o]

[T

1

<
=

1T

o
Q
3
[%,]
1)
=
3
1)

Q
=
=

F— sunxi csi.c )
L— sunxi csi.h
in-isp
sunxi_isp.c
sunxi isp.h
n-mipi
sunxi_mipi.c
sunxii mipi.h
vin-stat

— vin h3a.c

— vin_h3a.h

— vin_ispstat.c
L vin ispstat.h
vin_ test

vin-video

— vin core.c

F— vin_core.hm
— vin_video.c
L— vin video.h
vin-vipp

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

— vipp_reg.h

L— vipp reg i.h

[T

<
v}

T, 1 1T 1T """ 1T 4 17
[T :

2.3.6 linux5.4 VIN #E22

IXENEERMT linux-5.4/drivers/media/platform/sunxi-vin s

IR © HiB2ERERHBIRAR. RE—INF
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XAEER:

sunxi-vin:

— Kconfig
— Makefile

— modules

— actuator

— actuator.c
— actuator.h

— Makefile
flash

— flash.c

L— flash.h
sensor

— camera.h

— Makefile

— ov5640.c

sensor-list

T 71T 1T

sensor_power
— Makefile

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
— platform

— top reg.c

— top_reg.h

— top_reg_ith

—

— bsp cci.c
— bsp_cci.h
F— cci_helper.c
F— cci_helper.h
F—— Kconfig

F— sunxi_cci.c
L— sunxi cci.h
vin-csi

— sunxi_csi.c
L sunxi csi.h
vin.h

vin-isp

F— sunxi_isp.c

g T T Yy,

F— dw9714_act.c

— camera cfg.h

F— gc0310_mipi.c

F— ov2710_mipi.c

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

— sensor_helper.h

— sensor list.c

L— sensor list.h ;;

— sensor_power.c
L— sensor power.h

;vem driver

;flash driver

;Ccmos sensor driver

;sensor ETREIEOREL q

s IXEhE A iEO

; sunxi-vinIRshEMAL
; 12cigfEExIEO

; CSiigfEMEXIEN

; 1spIkzh

IR © HiB2ERERHBIRAR. RE—INF 10
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;MipidREh

]
3
rl

©
i

sunxi mipi.c
sunxi_mipi.h
in-stat

TTETTS

< <
[
e
S>>
W W
Qo
> o

vin_tdm.c
vin tdm.h

T

;video T RHERAIEOEX

<
[
>
|
<
. B
o
0]
o

<
=
=]
<
B-
o
(0]
o
o)

[TTT

vin_video.h
-vipp

sunxi scaler.c
sunxi_scaler.h

T T T T

1

<
=

T

WRAFRE © BsEERERNERAE. RE—TNF

11



Auwiner’
C X WE

3.1 BRIRIFE AL THEIR

3.1.1 VFE #&Z:

ERAIETARENERE vie 18R + device &R +af driver + flash EHIERI AR ;
vie.c RIREIVEZEINGELI, BIHFMIFH. SEIEE. 5 v4l2 EEEO. 5% device B
TE#ZEO. kiR, buffer BRIFTIHRSE;

device X#HEEmMEE sensor WM EXIM, —REIELETEH. a0 ORI,
yuv sensor SEH A S v412 EXH ioctrl S8SRISEW; M ravg@ensor HYIE KBRS
ioctrl ¥ 7E vfe BIAA isp BIESLI, DEUNEBR /AL HIAT =B yfé BRI HE;
actuator XHFEAZEZM vem BIIREN;

flash light X#HFEARBAFITIEFHZOKI,

csi M mipi csi AXF csi#ZOF mipi FORIEEISE;

lib X137 isp BIEESX 14 ;

linux-3.0 FIRYKRZASHE S Fvivi.c+csi bsp B

linux-3.4 hrass24F isp JXEAFAR. CSI

linux-3.10 hRZS¥ mipi/esifisp Rk, (B vie.c HiZJAA =>v412 subdev ops) , #F
device tree

RawRCR ISP%“H'&&M':E}E
@ MainChannel(-— & H T 1)
O AJ LA SCRR 9 1~1/8% /)
O 7EfliH{SubChannelft), HAfE#;

ISP
S o
SubChannel(— T &%)

I wetries | luainChannel | | SubChannel RotChannel O AJ BASCRE 96 Hr 1~ 1784 /)
=R S ESS |
v o RotChannel(7] f T 472 % Bf 5 R)
Memory » Menory O A% HE90° HI270° fiekk i
3AFIE 7 Bl &t
v % 3 o 3AZE
ISP LIB Preview Encoder
3-1: VFE

WRINFE © HRB2ERZRNERAR. RE—IMF 12
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3.1.2 VIN #EZ8

FEREEPEENERRE vin B3R + device #R3R +af driver + flash #FHIRRI A ;

vin.c BRI FEEIIRESLIN, SEFM/EHE. SEEREL 5 v412 EBEO. 5% device B9
TREO. RETRIE. buffer BiEIREE;

modules/sensor XHXEEEZEZ sensor R HFELM, —REBIFLTHE. YL, S5
PR, yuv sensor BIE4E A v412 FEXB ioctr]l e85 BISEEL; i raw sensor FYiE
K5 ioctrl AL TE vin BEA isp EXI, MDHMBAEFIATRED vin BEIKFRES
E;

modules/actuator X#EAZZ M vem BIIRES;

modules/flash XHRAFAFITIERIEOLI;

vin-csi A vin-mipi A% csi #FOF mipi #OREFISXE;

vin-isp XH&¥ A isp BIERIEXHE;

vin-video XHFERNFER video KFIRIEXH, S

statistic

/12| media -
, —WIPrD
ol / endl Ly v -
Sensor MIPT €S ISP |z 2| media |3
g | AL v . 2 fedin I .
2|5 3 £ E‘___ =) L _!fl‘d'“mk —entity
medialg| [E| media 2| mediafg] [Ef media fi)
entity entitde entity entity (g [
Bl T L VIPPT | ]
Medialink_ | ] o pHat -
&l media E[ ™12 pedia B[
| lentity L4 _entitv =
3-2: VIN
Y

3.1.3 Camera BIRIELE

VIN Z#RIEEER/NERRAWN [SP 2@ H AR
3|\ media 1EZRLI pipeline EIE

¥ libisp B1EZIBA P TEIfRR GPL [nl#

¥4t buffer 3z v412 subdev

¥ scaler (vipp) 1RIRIMILA v412 subdev

3§ video buffer €28 mplane A3, FRFPENEEAE
¥ F v4l2-event M EBHEE

A v4l2-controls ¥4

WRINFE © HRB2ERZRNERAR. RE—IMF 13
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3-3: camera Input

3.2 IXGhiRIRSCIN (>\<1

3.2.1 BH4ED

KREEHEIR, gpio EBMREE—HFHAEEMER, 1©F sys config.fex 3#& board.dts &
BIEMEE, SEERANRRERTMBE, # CSIRAREETIHA,;, NMRERREFEEZ
TESLENERIAMR FEREZIER, bl 0ohm EBERETIEHRIEEN Oohm, NC WEHEES
[EHfrAESE, ST RREERE T driver IC FiEdl io BB EL -

3.2.2 Nt% device EIRIXE]

—MRIFIA IR A RIS RN sdk PR NI AIREIAEREEL: YUV MHOKRAL R40 F5
(linux3.10) B9 ov5640.c &%,

TEI ov5640.c AHIHEAREIXIRATEETNRS

1. 700 Makefile

[linux-3.10/drivers/media/platform/sunxi-vfe/device/Makefile]
g
obj-m + = 0v5640.0 (1#M1)

EE:
1. BABURATERMNESA, NREHEANSIREDAEREBEEZdeviceBR TS

N N N N

2. FCERASIKR

IR © HiB2ERERHBIRAR. RE—INF 14
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Ao &S 7T linux-3.10/drivers/media/platform/sunxi-vfe/device/ov5640.c F, FEFETF
E RS

#define SENSOR NAME. “ov5640" (3¥m1)
#define I2C ADDR 0x78 (1%m2)
FE:

1. 1ZBHNIRAR, Hfsys config.fexfcsi® devd mnameZEboard.dtsfIsensord mnamefRiF—=,
2.I12C_ADDRAIZ&ZMiEHAN datasheet, sys config.fexMcsi0 devO twi addr5ItERE —.

3.2.2.1 WERHEEX

((#define MCLK (24*1000*1000) )

sensor M NBFEIAER, TJEEIRA IRMHM sensor datasheet, datasheet FEHZEM input
clock frequency: 6~27 MHz 152, XM EiRPAAIIRH4, sensor B MCLK AJLATE 6 M % 27 M
zZlal, HA MCLK MERNEFREEREX, ERA RUSFREEN, AIE&En S

BEFHAN MCLK X g%, />\
#define VREF POL < V4L2 MBUS VSYNC ACTIVE LOW ¥
#define HREF _POL~  V4L2 MBUS_HSYNC ACTIVE HIGH <
#define CLK POL V4L2 MBUS PCLK_SAMPLE RISING

FHO sensor HIIEE, MIPIsensor TEIEE, AJfE sensor MEPIHE, @OTF

figure5-18 DVEdming diaggam

B A ———
.l — | | :
' | . L_:F | 7 i (5] |
HR i I_i l_l £ - ! }
- -]

Bj11-0] :::::::::iiEéii}':’-f-if@....::::.U_I'_—LI_I.::LLbLLLi?..LLbLLl::éE:::DE]I:::\X’.::::::_:;:_;::;

3-4: timing

M ERHNEGRARFEUTES:

1. VSYNC #E{RBFAIAHE, data pin iHEMEIE, FrL VREF POLI&E AN VAL2 MBUS VSYNC ACTT
BMEEBFEBRL;

2. HREF fE5 B FMEE, data pin SHAE%EIE, FUHREF POLIZEH VAL2 MBUS HSYNC ACTIV
S ETFEN;

3. CLK POL M@%HB SOC ZE71E sensor HHM pclk EFAGRE data pin BIEIERE R
TRBRELIE, MR sensor £ pclk EFEHET data pin BIEIE, B84 SOC [MiZ7E

WRINFE © HRB2ERZRNERAR. RE—IMF 15
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THARE, CLK POL 38EH VAL2 MBUS PCLK SAMPLE FALLING; #1% sensor
£ pclk FREBHET data pin BYEIE, B4 SOC Miz7E EREAXRE, CLK POL &E R
VAL2 MBUS PCLK SAMPLE RISING,

((#define v4L2 IDENT SENSOR ©x2770 )

—f%EE sensor ID, AT sensor #illl, sensor ID AJ7E sensor MAEHBAIFKE], WOTF

0= 3004, CHIP_ID_H =27 R Chip 1D
0x3008 CHIP_ID_L 0=70 R Chip 1D

3-5: sensorid

((#define I2C ADDR 0x6c )

sensor [2C @iflihit, BJ7E sensor MAEFHHE], W

table A-2 sansor control registers (sheet 2 of 42) ><,/>
default
address @ register name value R/W | description
0x300C  SCCBD 0x6C RW Bit[7:1}: sccb_id_n

Bit[0]: scch id sel

3-6: sccbid

((#define SENSOR NAME 0V5640 )
T

~V ~V 7 ~ ~

EXRBTF, SERAHMXMHFIEENRFE R, LIMFEM sys config.fex HHY sensor

name —H.
<>\/

3.2.2.2 kS

static struct regval list sensor default regs[] = {}; /* ESZFESREBHLEIS */

static struct regval list sensor XXX regs[] = {}; /* IEEEZRAMNFERNE, TRNKENALIES M
T, MEE */

ERBONFEFRECE, AHBOATURE, BEEREEIANEPEE sensor BIF], BNHNFFS
&, AJLRAI 2,

IR © HiB2ERERHBIRAR. RE—INF 16
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3.2.2.3 BMIEEO&RER

static int sensor_s exp(struct v412 subdev *sd, unsigned int exp val)  /* BBEHERZER */
static int sensor{s gain(struct v412 subdev *sd, unsigned int gain_val) /* i@zEEEk */

AE REBEEIBX AN, FIABEE L ENRMEHS SRR sensor B AMHIETS
%

table 5-3 manual exposure and gain control registers
default
address register name value description
0x 3500 EXPOSURE 0:x00 Bit[3:0]: Exposure[19:16]
0x3501 EXPOSURE 0x02 RW Bitf7:0]: Exposure[15:8]
0x3502 EXPOSURE 0x00 RW Bit[7:0]: Exposure[7:0]
0x3503 MANUAL CONTROL 0x00 RW Bi[1):  Gain manual enable
Bit[0]: Exposure manu al enable
0x350B GAIN 0x10 RW Bit[7:0]: Gam[?@
Q

3-7: expgain

RIEMEBPNFFRIEA, THENNRBEERR. EiRE exp/gain T, AIENERERASE:

e sensor Z{Fesf] T AE;
o REEBHTENCEHE

BAARERA RUNEEIRE, NENEZERENRY, IS5KRA A8, BINKERS
IE#,

<>\/

3.2.2.4 LTBiEHIEKE

(static int sensor power(struct v412 subdev *sd, int on) )

=% sensor LB, TEHAZH#HFVRE, BRESBRSHIEPEARMER, FE power down F
reset pin EBFEL,

WRAFRE © HSEERERHERAE. RE—TF 17
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251 powerup sequence

figure 2-6 power ugsequence diagram

AV DD
[2BV-30V) 7 o

DovDD
[1.7V-3.00)
oVDD18
[1.7v-1.9v)
PWDN 13
RSTB .,L,.
Ti
, ]
MCLK
12C
table 2-4 power up sequence parameters
description min unit
T delay from AVDD tg,DOVDD 0 ms
T2 dalay from DOYDD to DVDD18 0 ms
T3 delay from DVDD1 8 stable to'sensor power up stable 5 ms
T4 delay from PWDBN pulling low to RSTB pulling high 4 ms
T4 delay from DVDD18 powerup stable to RSTB pulling high g ms
when PWDN signal nemains lg'w during power up
T5 delay from AVDD stable tof MCLI'( an 0 ms
TG delay from §STB pl.lHlng high to first 12C oommand 5 ms
T6 delay fromi PWDN pulling low to first 12C Gommand when 3 ms
RSTE signal remains high during power.up
delay from DVDD18 power up stable to first I2C command
Tg? when PWDN signal remains low and RSTB signal remains 14 ms

high during power up

3-8: powerup

Wzheh, REBAMBBHLERFHITRE, MR ELBZENEFEHHSEENBE, XiHE
KEEHNREEERS —H. XT csi BIRHIERE, BRIERIEAINT:

1. GBI REEEMIA sensor EANFKBREEZE axp B9 1do;
2. &E sys config.fex B regulator Fc&E, FEMEMNBY 1do fFIEINMENAFEE, kil “csi-vdd”

WRAFRE © HSEERERHERAE. RE—TF
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+;

3. 1E sys_config.fex By csi #847, sensor HHMBEENFEHIESS ER—#FEENE,;

4. 1RIE sensor M HHEXK, IEEMENIBERNT,

L EEAFI, #aik sensor IReh Y _EEBRE,

static int sensor power(struct v412 subdev *sd, int on)
{

int ret;

ret = 0;

switch (on) {

/* STBY_ON #1 STBY_OFF EARMER, ARRXEMAMMEE */
case STBY ON:

break;

case STBY OFF:

break; o
<
/* LESRME */ q
case PWR _ON:

sensor_print("PWR ON!'\n");
cci lock(sd);

/* 3% PWDN./RESET SIBN&ERimL */
vin gpio Set status(sd, PWDN, 1);
vin gpio set status(sd, RESET, 1),

/* ¥R EERE, EBF PWDN, RESET 5 H1E, FRUUGHIGENREF */
vin gpio write(sd, PWDN, CSI GPIO LOW);
vin gpio write(sd, RESET, €SI GPIO LOW);

VA 135
usleep range (1000, 1200);

/* CAMERAVDD 33 SOC chEyfiteasail, EB51RFA1LARBEIZEIR,
* FARNEERFEE I vee-pe A LHIEASME, FRUEE
* {PREZIRE, BLEREEN iovdd AT FRUEEHH A2RKIZ
* BRERACE .

*/
vin _set pmu_channel(sd, CAMERAVDD, ON);

/* & PUDN RENBET */
vin_gpio write(sd, PWDN, CSI_GPIO_HIGH);

/*AF LEg*/
vin set pmu_channel(sd, AFVDD, ON);

/* AVDD LB */

vin set pmu_channel(sd, AVDD, ON);

/* FERY, FEBYESKA T1, T1 BKINE datasheet B EEBREFETEEINE */
usleep range(1000, 1200);

/* DOVDD EEg */

IR © HiB2ERERHBIRAR. RE—INF
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vin _set pmu_channel(sd, IOVDD, ON);
/* FEBY, IRER FERBYRERRYARERY T2 BYEERY */
usleep range(16000, 1200);

/* DVDD LB */

vin set pmu channel(sd, DVDD, ON);

/* GERY, $ZME EERFERRARER T3 BERER */
usleep range(1000, 1200);

/* 3% PWDN &EREKEF */

vin gpio write(sd, PWDN, CSI GPIO LOW);
/* I&E MCLK $MEEHEERE */

vin set mclk freq(sd, MCLK);

vin set mclk(sd, ON);

/* GERY, IRER EERREAREItRERY T4 BYEIZERY */
usleep range(1000, 1200);

/* & RESET i&§BEASEBT */

vin gpio write(sd, RESET,>CSI GPIO HIGH);
/* GERY, IRER EERRYFEAREIARAERY T6 BYEZERY */
usleep range(10000, <12000);

cci_unlock(sd); &
break; S
>§
/% IREBIRE */ <

case PWR OFF:
sensor_print("PWR OFF!\n");
cci lock(sd);

/* BiREmis iR EREAIREE datasheet A power of f| $2{EENF] */
vin gpio write(sd, PWBN, CSI_GPIO HIGH);
vin gpio Mwrite(sd, /RESET, CSI GPIO LOW);

vin _set mclk(sd, OFF);
vin_set pmu channel(sd, AFVDD, OFF);
vin_set pmu_channel(sd, AVDD, OFF);
vin_set pmu channel(sd, DVDD, OFF);
vin_set pmu_channel(sd, I0VDD, OFF);

vin set pmu channel(sd, CAMERAVDD, OFF);

vinigpioisetgstg§us(sd, PWDN, 0);

cci unlock(sd);
break;
default:
return -EINVAL;
}

return 0;

3.2.2.5 1&MEEk

((staticiint sensor detect(struct v412 subdev *sd) )
TEFAINEIEENRIES R, =M sensor ID, AFMIRK 12C BREHEFEH sensor iR7,
WRIFRE © HEEERBRNBRAT. RE—IIF 20
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#define VAL2_IDENT_SENSOR 0x7750

sensor _read(sd, Ox300A, &rdval);
if (rdval !'= (V4L2_IDENT SENSOR >> 8))
return -ENODEV;

sensor_read(sd, 0x300B, &rdval);
if (rdval != (V4L2 IDENT SENSOR & 0Oxff))
return -ENODEV;

0x300A SC_CHIP_ID_HIGH 0x77 R Chip ID High Byte

0x300B SC_CHIP_ID_LOW 0x50 R Chip ID Low Byte

3-9: sensordetect

3.2.2.6 SENSOR #%p I0CTL

9.

[static long sensor_ioctl(struct v412 subdev *sd, unsigned int cmd, void<*arg)

BTN ARREED, R#HITS sensor HXRRAVIXEIZ ﬂﬂidﬁ? AT E

case VIDIOC VIN SENSOR EXP GAIN:/*i&&EsensorfVBgitiga*/
ret = sensor.ssexp.gain(sd, (struct sensor exp gain *)arg);
break;

case VIDIOC VIN SENSOR CFG_REQ:/*3kEXsensoriFchBIEMECEE 2 */
sensor cfg req(sd, (struct sensor config *)arg);
break;

case VIDIOC VIN/ACT SET_CODE:/¥*REXEEAEESH, TEBEAFERE, HFEltioctl*/
actuator set code(sd, (struct actuator ctrl *)arg);
break;

3.2.2.7 5 CSI w90

<>\/

static struct sensor format struct sensor formats[] = {};

RAW sensor:
.desc = "Raw RGB Bayer",
.mbus_code = MEDIA BUS FMT SGRBG10 1X10,
.regs = sensor_fmt raw,
.regs size = ARRAY SIZE(sensor fmt raw),
.bpp =1

YUV sensor:
.desc = "YUYV 4:2:2",
.mbus_code = MEDIA BUS FMT YUYV8 2X8,
.regs = sensor_fmt yuyv422 yuyv,
.regs size = ARRAY SIZE(sensor fmt yuyv422 yuyv),
Lbpp = 2

Heh, mbus code # BGGR A LUiR#E sensor raw data HiHIRFEHHN GBRG/RGGB/-
GRBG, #HiEfE, SSHEBEMRALMBILMZIRSEE, 10_1X10 KK 10 bit HOMKEH, &2

WRAFRE © BsEERERNERAE. RE—TNF
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12 bit MIPI i, MR 12 12X1, HtiEREHE, XIF DVP YUV sensor, HiRIE yuv Hi
I i%EsE yuyv/vyuy/uyvy/yvyu EA—7F,

static int sensor g mbus config(struct v412 subdev *sd,
struct v412 mbus config *cfg)

DVP sensor:
cfg->type = V4L2 MBUS PARALLEL;
cfg->flags = V4L2 MBUS MASTER | VREF POL | HREF POL | CLK POL;

MIPI sensor:
cfg->type = V4L2 MBUS CSI2;
cfg->flags = 0 | V4L2 MBUS CSI2 1 LANE | V4L2 MBUS CSI2 CHANNEL 0;

Hrh, MIPI sensor FURIESLPREAR lane ¥, &2 VAL2 MBUS CSI2 X LANE H#y X
B, WMRMEA LVDS #0, EE cfg->type BEEEAN V4L2 MBUS SUBLVDS,

3.2.2.8 SYXERE

static struct sensor win size sensor win sizes[] = { R
{ »
.width = VGA WIDTH, <
.height = VGA HEIGHT,
.hoffset =0,
.voffset =0,
.hts = 928,
.vts = 1720,
.pclk = 48 * 1000 * 1000,
.mipi bps = 480 * 1000 * 1000,

.fps _fixed = 30,
.bin factor = 1,

.intg min =1 << 4,

«dntg max = (1720) << 4,

.gainmin =1 << 4,

.gain_max = 16 << 4,

.regs = sensor VGA regs,

.regs_size = ARRAY SIZE(sensor VGA regs),

.set_size = NULL,
}
{

/* EXEGBEHAIAN */

.width = VGA WIDTH,

.height = VGA HEIGHT,

/* EXHN ISP NREE, ATERIFIRENSize, EFFTHRENHHEKR */

.hoffset =0,

.voffset =0,

/*

EXFTE (M pclk ABAL). MK (L hts REND) FMEERNEAE, hts X line length pck,
vts X#F frame length lines, 5FEBRHNEE—H. pclk(pixel clock)HEH PLL HES[ITER

Ho

(24

.hts = 928,

.vts = 1720,

.pclk = 48 *.1000 * 1000,

IR © HiB2ERERHBIRAR. RE—INF 22
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/* EX MIPI #3B&=,MIPI sensor #%E, Hftt sensor ZEE */
/* mipi bps = hts* vts * fps * raw bit / lane num */
.mipi bps =°480 * 1000 * 1000,

/* EXWE, fps * hts * vts = pclk */
.fps_fixed = 30,

/*
EXBHITHRIMEMRKE, i ma/MEMRAE, L 16 A 1 &, REIEENE sensor #MIEH
BXRIBEEHEER, EBHEEREERE, I, & AE table PHMREBHXEMEG, 265
AE table %%

*/

.intg min =1 << 4,
.intg _max = (1720) << 4,
.gain_min =1 << 4,
.gain max = 16 << 4,

/* () A BB EC B XS M FF 2R IR R */
.regs = sensor VGA regs,
.regs _size = ARRAY<{SIZE(sensor VGA regs),

}I

};

RIENANER, EXEREXDERENFTERIMERAS, 5, —ﬁ*ﬁ?ﬁ"g NRECE N
ﬁ%&éﬂﬁﬁJ\: Tgltb o

3.2.3 LVDS #ZE7nA]

BRT SERE A ERFIEYSEIN, IVDS Sensor IXEfEEETR combo B RELEEH combo #iE
LRSI ERIEL, combo RIS AILATE sensor FAEHIREN, combo HIBAMFXAZTEEEFRIE
Eli&iH#TEXY, RIS % imx274 slvds.¢ el K.
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SONY

Sync code details

IMX274LQC-C

LVDS output bit No. Syne code (4 words)
12-bit output 10-bit output | 1st word | 2ndword | 3rd word | 4th word
11 9 1 0 0 1
10 8 1 0 0 0
1: Blanking line
9 7 ! 0 0 v 0: Except blanking line
1: End sync code
8 6 ! 0 0 H 0: Start sync code
7 5 1 0 0 P3
6 4 1 0 0 P2 ] .
5 3 1 0 0 P1 Protection bits
4 2 1 0 0 PO
3 1 1 0 0 0
2 0 1 0 0 0
1 — 1 0 0 0
0 — 1 0 0 0
Protection bits
) H P3 P2 P1 PO
0 0 0 0 0 0
0 1 1 1 0 1
1 0 1 0 1 1
1 1 0 1 1 0 \5
§/>
Sync code details (hexadecimal notation) 12-bit output »
1st word 2nd word 3rd word 4th word
L Start sync code (SAV) ABOh
Blanking line End sync code (EAV) >y S 000 B60h
Except blanking line il sync code (SAV) 800h
P 9 End sync code (EAV) 9D0h
Sync code details (hexadecimal notation) 10-bit output
1st word 2nd word 3rd word 4th word
. Start syne code (SAV) 2ACh
Blanking line End synocode (EAV) - o00n o0oh 2D8h
Except blanking line SRR o Code (SAV) 200n
P 9 End sync code (EAV) 274h

3-10: SYNC CODE

static void sensor_g combo sync code(struct v412_subdev *sd,
struct‘combo sync code *sync)

{
int i;
for (i1 =0; i < 12; i++) {
sync->lane sof[i].low bit = 0x0000ab00;
sync->lane_sof[i].high bit = OxFFFF0000;
sync->lane sol[i].low bit = 0x00008000;
sync->lane sol[i].high bit = OxFFFF0000;
sync->lane_eol[i].low bit = 0x00009d00;
sync->lane eol[i].high bit = OxFFFF0000;
sync->lane eof[i].low bit = Ox0000b600;
sync->lane eof[i].high bit = OxFFFF0000;
}
}

static void sensor g combo lane map(struct v412 subdev *sd,
struct combo-lane map *map)
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{

map->lvds_ lane0
map->lvds_lanel
map->lvds lane2
map->lvds lane3
map->lvds_lane4
map->lvds lane5
map->lvds lane6
map->lvds lane7
map->lvds lane8
map->lvds_lane9

if (info->isp wdr_ mode

struct sensor _info *info = to state(sd);

== ISP _DOL WDR MODE) {
LVDS MAPPING A DO TO LANEO;
LVDS MAPPING A D1 TO LANE1;
LVDS MAPPING B D2 TO LANE2;
LVDS_MAPPING B DO TO LANE3;
LVDS_MAPPING B D3 TO LANE4;
LVDS MAPPING C D2 TO LANE5;
LVDS LANE6 NO USE;

LVDS LANE7 NO USE;
LVDS_LANE8 NO_USE;
LVDS_LANE9 NO_USE;

map->lvds lanel® = LVDS LANE10 NO USE;
map->lvds lanell = LVDS LANE11l NO USE;

} else {

map->lvds lane0
map->lvds lanel
map->lvds_lane2
map->lvds lane3
map->lvds lane4
map->lvds lane5
map->lvds lane6
map->lvds_lane7
map->lvds lane8
map->lvds lane9

LVDS MAPRING A D1 TO LANEO;
LVDS_MAPPING B D2 TO LANE1;
LVDS_MAPPING B DO TO LANE2;
LVDS MAPPING B D3 TO LANE3;
LVDS LANE4 NO USE;
LVDS LANE5 NO USE;
LVDS LANE6 NO USE;
LVDS_LANE7 NO_USE;
LVDS_LANE8 NO USE;
LVDS LANE9 NO USE;

map->lvds lanel® = LVDS LANE10 NO USE;
map->lvds lanell = LVDS_LANE11l NO USE;

3.2.4 A EESIT

Ko —RE 2 IEF A mdelay 3% msleep LINZERY, FIUA1fEA msleep I 10~20ms
IR, BESEANRABAEMEMENERKHNEE, XMEEEERE. FIUNREERF
F ms &7ER, NER usleep range(a, b), tbIE*E mdelay(1). mdelay(10) BJe&A
usleep range(1000, 2000). usleep range(10000, 12000), AR KX 30ms LU LY

HERY A %R F A msleep();

RiTEIER A 8EE A msleep # usleep range, PR THFHBERAMINERN 245, mdelay —f&
HARBIfEA,
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4.1 Tina BCE

Tina PEEZENFER modules.mk E2E, modules.mk FEZHNSE:

1. #IIHEXH ko RIRE/\W rootfs
2. rootfs BnhY, %N BohINEEXE ko iR,

RTFAZERNT—, FEXS vfe M vin #ITHNMEE.,

><
3
4.1.1 vfe 1EZR
modules.mk BEEHZ (L R40 FERYAF]):
[target/allwinner/r40-common/modules.mk ]

HAEY r40-common A R40 FEEENREXHBER, HNMNEBHRNFE S modules.mk
Bnal,

define KernelPackage/sunxi-vfe
SUBMENU:=$(VIDEO MENU)
TITLE:=sunxi-wfe support
FILES:=$(LINUX DIR)/drivers/media/v412-core/videobuf2-core.ko
FILES+=$(LINUX DIR)/d¥ivers/media/v412-core/videobuf2-memops.ko
FILES+=$(LINUX DIR)/drivers/media/v412-core/videobuf2-dma-contig.ko
FILES+=$(LINUX DIR)/drivers/media/v412-core/videobuf2-v412.ko
FILES+=$(LINUX DIR)/drivers/media/platform/sunxi-vfe/vfe io.ko
FILES+=$(LINUX DIR)/drivers/media/platform/sunxi-vfe/device/ov5640.ko (3FN1)
FILES+=$(LINUX DIR)/drivers/media/platform/sunxi-vfe/vfe v412.ko
AUTOLOAD:=$(call AutolLoad,90,videobuf2-core videobuf2-memops videobuf2-dma-contig
videobuf2-v412 vfe io ov5640 vfe v412) (3¥12)

endef

define KernelPackage/sunxi-vfe/description
Kernel modules for sunxi-vfe support
endef

JEDEN
1. BEAKFERNEAERE, BEREAZERFXNMREEHREFER.
2 cAUTOLOAD /)Ml root fsiEE /5 B EMNEMNE], vfe v412. koS FEREMNE, HEkorl LUI%RRE _EEMERTIRE
. HBIUERMENMsensor koA &FEBEME.
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4.1.2 vin fEZR

modules.mk FEEEF (WL R30 F&EBIAH):

[target/allwinner/rBO-common/modules.mk

)

HAE r30-common A R30 FEHENEREXHER, HNMEHRXNTFEH modules.mk

el

define KernelPackage/sunxi-vin
SUBMENU:=$ (VIDEO MENU)
TITLE:=sunxi-vin support
FILES:=$(LINUX DIR)/drivers/media/v412-core/videobuf2-core.ko
FILES+=$(LINUX DIR)/drivers/media/v412-core/videobuf2-memops.ko
FILES+=$(LINUX DIR)/drivers/media/v412-core/videobuf2-dma-contig.ko
FILES+=$(LINUX DIR)/drivers/media/v412-core/videobuf2-v4l2.ko
FILES+=$(LINUX DIR)/drivers/media/platform/sunxi-vin/vin io.ko
/TR SIRIRENINE* /
FILES+=$(LINUX DIR)/drivers/media/platform/sunxi-vin/modules/actuator/actuator.ko

3) e,

FILES+=$(LINUX DIR)/drivers/media/platform/sunxi-vin/vin v412.ko"
AUTOLOAD:=$(call AutoLoad,90,videobuf2-core videobuf2-memops vidéobuf2-dma-contig

endef

define KernelPackage/sunxi-vin/description
Kernel modules for sunxi-vin support
endef

HE:
1. HEKERNRARTE, EEMERNZBRRPXMNENEEWREIZHFE.

Du;ﬁo
3. AR SRR IR F S AEsensordk a2 51, BAERESREEAIMRBHITHIA

FILES+=$(LINUX_DIR)/drivers/media/platform/sunxi-vin/modules/actuator/dw9714_act.ko(i¥Dﬂ

FILES+=$(LINUX DIR)/drivers/media/platform/sunxi-vin/modules/sensor/ov5640.ko (i¥01)

videobuf2-v412 vin io actuator dw9714 act ov5640 vin v4l2) (1%m2)

2.AUTOLOADZA/ Ml root fsiEEfE B EINEMIMNE, vin_v4l2. ko FERGEMNE, EEkor LURER FEHHEXTIRE

V RF|FEEERMK modules.mk BEEfG, FEETH.ko EH A SO0mpp BEE, SO00mpp

RENE (2 VBS3EEN).;

[target/allwinner/v853-perfl/busybox-init-base-files/etc/init.d

Hrppy v853-perfl AV RYFEHEMNREXHER, MNAEBXIMNFER SO0mpp BIF,

#!/bin/sh

#

# Load mpp modules....
#

MODULES DIR="/lib/modules/ uname -r*"

start() {
printf "Load mpp modules\n"
insmod $MODULES DIR/videobuf2-core.ko
insmod $MODULES DIR/videobuf2-memops.ko
insmod $MODULES DIR/videobuf2-dma-contig.ko
insmod $MODULES DIR/videobuf2-v412.ko
insmod $MODULES DIR/vin io.ko

IR © HiB2ERERHBIRAR. RE—INF

27



@LW/MER /

MHEER: WE

# insmod
insmod
insmod
insmod
insmod
insmod

stop() {
printf

# rmmod
rmmod
rmmod
rmmod
rmmod

# rmmod
rmmod
rmmod
rmmod
rmmod
rmmod

case "$1"
start)
start
stop)
stop
restar
stop
start

*)

exit 1
esac

exit $?

$MODULES DIR/sensor power.ko
$MODULES DIR/gc4663 mipi.ko
$MODULES_DIR/vin_v412.ko
$MODULES DIR/sunxi aio.ko
$MODULES DIR/sunxi_eise.ko
$MODULES DIR/vipcore.ko

"Unload mpp modules\n"
$MODULES DIR/vipcore.ko
$MODULES DIR/sunxi_eise.ko
$MODULES DIR/sunxi_aio.ko
$MODULES_DIR/vin_v412.ko
$MODULES_DIR/gc4663 mipi.ko
$MODULES DIR/sensor power.ko
$MODULES_DIR/vin_io.ko
$MODULES DIR/videobuf2-v412.ko

$MODULES DIR/videobuf2-dma-contig.ko
$MODULES DIR/videobuf2-memops.ko

$MODULES DIR/videobuf2-core.ko

in

t|reload)

echo "Usage: $0 {start|stop|restart}’

<3\/

4.2 CSI #R¢kEcE

Tina FARERRNTFEEED SR sys config.fex 3 board.dst B2& camera CSI, Bi&
ISR X RINT R, TEIFED N sys_config.fex f board.dts F%F camera CSI BL &,

*4-1: FRREAAYEE

CSI EAEES N

sys_config.fex
sys_config.fex
sys_config.fex
sys_config.fex
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Ta  CSIERMWEESR

R40 sys_config.fex
R311 sys_config.fex
MR133 sys config.fex
R818 board.dts
MR813  board.dts
R528 board.dts
V536 sys_config.fex
V533 board.dts
V831 board.dts
V833 board.dts
V851 board.dts
V853 board.dts

4.2.1 sys config.fex FEEE o

9.

N

)

sys config.fex E2& camera CSI, CSI sys config.fex ZFAXWAIFEE S [csiOlo

B R40 T EYBAE LR ERARL ZMFIEE: RIIEA—"#0 camera BAFERE
[csi0] BIRFERH [esi0] BY vip devO (x) 2B43, F b [csiO] & vip used iIRBHN 1, [csil]

/1 vip used IZEE AN 0,

THESLSE— ovb640 HAMSZEEE . HF [csi0] AHOWEE., BMESTHEESRUTHR

BH:

/* TERANCSIREEMRY. OREL NTA */

’

;Csi(x) dev(x) afvdd vol: camera module

;fill handle string as below:
;axp22_eldo3

;axp22.dldo4

;axp22 _eldo2

;111 handle string "" when not using any

;csi (COMS Sensor Interface) configuration

;€si(x) dev(x) used: 0:disable l:enable

;€si(x) dev(x) isp usedpowr@:not use isp l:use isp

;C€si(x) dev(x) fmt: 0:yuv 1l:bayer raw rgb

;C€si(x) dev(x) stby mode: 0:not shut down power at standby 1l:shut down power at standby
;€si(x) dev(x) vflip: flip in vertical direction 0:disable 1l:enable

;C€si(x) dev(x) hflip: flip in horizontal direction O:disable 1l:enable
;C€si(x) dev(x) iovdd: camera module io power handle string, pmu power supply
;€si(x) dev(x) iovdd vol: camera module io power voltage, pmu power supply

;C€si(x) dev(x) avdd: camera module analog power handle string, pmu power supply
;€si(x) dev(x) avdd vol: camera module analog power voltage, pmu power supply
;€si(x) dev(x) dvdd: camera module core power handle string, pmu power supply
;C€si(x) dev(x) dvdd vol: camera module core power voltage, pmu power supply

;€si(x) dev(x) afvdd: camera module vcm power handle string, pmu power supply

vcm power voltage, pmu power supply

;fill voltage in uV, e.g. iovdd = 2.8V, csix iovdd vol = 2800000

pmu power supply
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[csiO]

csi@ used =1

€csi® sensor list =0

csi® pck = port:PE00<2><default><default><default>
csif mck = port:PEOl<2><default><default><default>
csi@ hsync = port:PE02<2><default><default><default>
€csi@ vsync = port:PEO3<2><default><default><default>
csi® do = port:PE@4<2><default><default><default>
csio dl = port:PE@5<2><default><default><default>
csif d2 = port:PE06<2><default><default><default>
csiO d3 = port:PEO7<2><default><default><default>
csi0_d4 = port:PE08<2><default><default><default>
csi0 d5 = port:PE09<2><default><default><default>
csi® d6 = port:PEl0<2><default><default><default>
csio d7 = port:PEll<2><default><default><default>
csif sck = port:PE12<2><default><default><default>
csiO sda = port:PEl3<2><default><default><default>

[Csi0/csi® devO]
csiO devO used =1

csi@ devO mname = "ov5640" ; B senso riEEnFRAISENSOR_NAME—3X

csi0 devO twi addr = 0x78 ; EBELMRANSbit IDES

csiO devO® twi id = 2 S

csi0 _devO pos = "rear" ")

csi® devO isp used =0 ; YUVAETU 1E05 RAWREE 1H1

csi@ devO fmt =0 ; YUVEESU 1EO, RAWMEIU 1H1

csiO dev@ stby mode 0

csi® devO vflip =0

csi0_devO hflip =0

csi® devO iovdd =«"csi-iovcc" ; BRESZNMRIEERES, RNSE
sys_config.fex B9 regulator EE, HINZFEE

csi@ devO iovdd/vol = 2800000 ; BEESZEdatasheet

csi0 devO avdd = “csi-avdd” ; BRESELRIERES, FAN8E
sys_config.fex By regulator &, WIAZFZREX

csi@ dev0.avdd vol = 2800000 ; BEESZdatasheet

csi@ deyv® dvdd = "csitdvdd” ; BRIESZLIRREREES, FNSE
sys _config.fex B9 regulator BB, HMINZFEEX

csi® devO dvdd vol =1500000 ; BEESEdatasheet

€510 _devO afvdd = "cgi-afvcc" y BRIESELMRIEERE, FNSE
sys _config.fex £j rggulator BRE, WINZFEEN

csi@ dev@ afvdd vol = 2800000 ; BEESZdatasheet

csiO devO® power en
csi® devO reset

csiO devO® pwdn

csiO dev@ flash used
csiO dev@® flash type
csi® devO flash en
csi® devO flash mode
csiO devO flvdd

csif@ dev® flvdd vol
csi0_devO af pwdn
csiO dev@® act used
csiO devO® act name
csi® devO act slave

= port:PE14<1><0><1><0>
= port:PE15<1><0><1><0>

=0
=2

=0
= "ad5820 act"
= 0x18

/* TEEDMCSIEEEEHS. INZTE */

;£si (COMS Sensor Interface) configuration

3

3

; 1oEEXBMRLFTRIZE
; 1oEENBMRLFRRIZE
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;€51 (x) dev(x) used: 0:disable l:enable

;€si(x) dev(x) isp used 0:not use isp l:use isp

;C€si(x) dev(x) fmt: 0:yuv-1l:bayer raw rgb

;C€si(x) dev(x) stby mode: 0:not shut down power at standby 1l:shut down power at standby
;esi(x)_dev(x)_vflip: flip in vertical direction 0:disable 1l:enable

;€si(x) dev(x) hflip: flip in horizontal direction 0:disable 1l:enable

;C€si(x) dev(x) iovdd: camera module io power handle string, pmu power supply

;C€si(x) dev(x) iovdd vol: camera module io power voltage, pmu power supply

;C€si(x) dev(x) avdd: camera module analog power handle string, pmu power supply
;€si(x) dev(x) avdd vol: camera module analog power voltage, pmu power supply
;€si(x) dev(x) dvdd: camera module core power handle string, pmu power supply
;C€si(x) dev(x) dvdd vol: camera module core power voltage, pmu power supply
;€si(x) dev(x) afvdd: camera module vcm power handle string, pmu power supply
;€si(x) dev(x) afvdd vol: camera module vcm power voltage, pmu power supply

;fill voltage in uV, e.g. iovdd = 2.8V, csix iovdd vol = 2800000
;fill handle string as below:

;axp22_eldo3

;axp22_dldo4

;axp22.eldo2

; fill handle string "" when not using any pmu power supply

[vindO]

vind0 used =1 &
°

[vind@/csi ccif] ¥

»
1 ;BRERSEACC WREACCI, FEFRZEEHEE FmAICCISIR
port:PE@1<2><default><default><default>
port:PE02<2><default><default><default>

csi cci® used
csi cci® sck
csi cci@ sda

[vind@/flashO]
flashO used
flash0 type
flashO en =
flashO mode
flasho flvdd ="
flashO flvdd vol =

nn
N ©

[vind®/actuator0]

actuator® used =0
actuator@ name = "ad5820 act"
actuator® slave = 0x18
actuator® af pwdn &
actuator0 afvdd =
actuator® afvdd vol

"afvcc-csi
2800000

[vindO/sensoro0]

sensor0 used =0

sensor@ _mname = "gc8034 mipi
sensor® twi cci id =0

sensor@ twi addr = Ox6e

sensor® pos = "rear"
sensor® _isp used =1

sensor® fmt =1

sensor® stby mode =0

sensor® vflip =0

sensor® hflip =0

sensor0 cameravdd =
sensor0-cameravdd vol = 3300000
sensor0® iovdd = "iovdd-csi"
sensor0_iovdd_vol = 1800000
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sensor® avdd
sensor0 avdd vol
sensor0® dvdd
sensor0_dvdd_vol
sensor@ power _en
sensor0 reset
sensor® pwdn

"avdd-csi-f"
2800000
"dvdd-csi"
1200000

port:PE06<0><0><1><0>
port:PE05<0><0><1><0>

[vindO/sensorl]

sensorl used =1

sensorl mname = "gc8034 mipi" ;MIMEMIFEIHY SENSOR_NAME —E

sensorl twi cci_id =0 ;EEEFERANTWI id, WREATWI, MAEERACCI
sensorl twi addr = Ox6e ;BREsensorfyi2cithit

sensorl pos = "front"

sensorl isp used =1 ;EEEREBEALsp

sensorl fmt =1

sensorl stby mode =0

sensorl y/flip =0

sensorl hflip =0

sensorl cameravdd ="

sensorl_cameravdd_vol = 3300000

sensorl iovdd = "iovdd-csi"

sensorl iovdd vol =1800000 &
sensorl_avdd = "avdd-csi-f" S
sensorl avdd vol = 2800000 ;;
sensorl dvdd = "dvdd-csi" d
sensorl dvdd vol = 1200000

sensorl power en =

sensorl reset
sensorl pwdn

= port:PEE6<0><0><1><0>

port:PEO5<0><0><1><0>

[vind®/vincO] ;ERE videoO| HIZIETERS

vincO used =1

vincO csi sel =0

vincO mipi_sel =0

vincO isp sel =0

vincO rear sensor sel =1 ;EREEA sensorl HHEGREEER videod
vinc® front sensor sel =1 JECE/A sensorl MHEGRIUER videod
vinc@ sensor list =0

[vind®/vincl]

V}nclfusgd =0 &Y

vincl csi_sel =0

vincl mipi sel =0

vincl isp sel =0

vincl rear sensor sel =1

vincl front sensor sel =1

vincl sensor_list =0

XTFHRENRE, RIERFNRIEE, THREE sensor IKEHEZEM/LEKE, FASTE sys config.fex
F#HTECE: bW sensor0 B “CSI-IOVCC” #E#ZE AXP # “LDO4”, 4, &
sys_config.fex F#% LDO4 , ARTEHEGEIEM “csi-iovec” , X#¥, 1E sensor ImFLe] LUE
BizirSEE sensor0 _iovdd,

regulatorl4 = "pmul736 bldo2 none csi-iovdd"

sensor® iovdd = "csi-iovdd"

EBYXF mr133/R311 F&, sys_config.fex i vincO rear sensor sel #lvincO front sensor sel
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FEEREEEAME sensor MALIE, ZEESEHFEEEX, ISZAERENEMEEE

WET,

4.2.2 board.dts FEESEE

ZF MR813/R818/R528 FAMBRGLEEEARABHEE sys _config.fex MEMA board.dts, X%
FIR7E tina/device/config/chips/mr813(R818. R528)/configs/< FE > BRT, B&L4E
XHVECEM T

vind0:vind@0d {
vind® clk = <336000000>;
vind0 _isp = <327000000>;
status = "okay";

actuator@:actuator@® {
device type.= "actuator0";
actuator@ name = "ad5820 act";/*MEMIRENAISUNXI ACT NAME—E*/
actuator® slave = <0x18>;/*AUFAIEEIHISUNXI ACT ID—Er*/
actuatord _af pwdn = <>; S
actuator® afvdd = "afvcc-csi's )
actuator® _afvdd vol = <2800000>;/*afiRRHEZE /LA, {fs%nsor@ﬂﬁql*/
status = "disabled";/*fEREFFx, HUFHAFIIAER ,ostatus = "okay"*/

9.

}i

flash0:flash@d {
device type
flash@ type
flash® en = <>;
flashO mode = <>;
flasho flvdd = "";
flasho_flvdd vol = <>}
device _id = <0>;
status = "disabled";

"flasho";

I
A
N
v

i
sensor0:sensor@0 {
device type = !sensor0";
sensor@ mname = "imx278 mipi"; /* HMEFMIXEHAY SENSOR NAME —F */
sensor0. twi cci id = <2>;
sensor@?}wiiaddr = <0x20>;
sensor® mclk id = <0>;
sensor® pos = "rear";
sensor@ isp used = <1>; /* R528 &Fisp, ZMEERLENO */
sensor® fmt = <1>;
sensor® stby mode = <0>;
sensor@ vflip = <0>;
sensor@ _hflip = <0>;
/* sensor iovdd &E#ER ldo, RIEEHFRIEENEE,
* HIARIEIZE axp W ldo, fRI& iovdd %E#EE| aldo3,
* Ml sensor® iovdd-supply = <&reg aldo3>, HfthFiE,
*/
sensor® iovdd-supply = <&reg dldo2>;
sensor® iovdd vol = <1800000>;
sensor® avdd-supply = <&reg dldo3>;
sensor® avdd vol =/<2800000>;
sensor® dvdd-supply = <&reg eldo2>;
sensor® afvdd-supply = <&reg aldo3>;/*RiEREHRIEE, HERIMERE*/
sensor@ afvdd vol = <2800000>; /*iRIFEHRIEE, HILATIEERE*/
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%%

*/

®O */

*/

sensor0 dvdd. vol = <1200000>;
sensor® power en = <>;
/* RIERFILFRERE, BN reset. pwdn AIS|RIENA */
/* GPIO {ZRFECE: pio WO HAFS THREHEL AMBMEKRS Warae WMHBFERE */
sensord reset = <&pio PE 9 1 0.1 0>;
sensor® pwdn = <&pio PE 8 1.0 1 0>;
status = "okay";
}i
sensorl:sensor@l {
device type = "sensorl";
sensorl mname = "imx386 mipi";
sensorl twi cci id = <3>;
sensorl twi addr = <0x20>;
sensorl mclk id = <1>;
sensorl pos = "front";
sensorl isp used = <1>;
sensorl_fmt = <1>;
sensorl stby mode =0<0>;
sensorl vflip = <0>;
sensorl hflip =/<0>;
sensorl iovdd-supply = <&reg dldo2>;
sensorl iovdd vol = <1800000>;
sensorl .avdd-supply = <&reg dldo3>; &
sensorl avdd vol = <2800000>; S
sensorl dvdd-supply = <&reg eldo2>; ;;
sensorl dvdd vol = <1200000>; ")
sensor® power en = <>;
sensorl reset = <&pio PE 7 1 0 1 0>;
sensorl pwdn = <&pio PE 6 1 0 1 0>3
status = "okay";
}i
/* —fvinc K&R—=4 /dev/video && */
vinc@:vinc@d {

vincO csi sel = <0>; /* RARIEZFR csi, MR813/R818 HMA csi #O

vinc® mipi_sel = '<0>; /* RFEEFH mipi #0O, MR813/R818 HMW mipi

vincO® isp sel = <03,
vinc® isp tx_ch = <0 /* R ISPRIEEE, —MREEEN 0 */
vinc® tdm rx_sel = <0>; /* 5 isp sel REF—ZEIA */

vincO® rear sensor’sel = <0>; /* % video AILUKEZEMEED sensor AEGREE

vincO <front_sensor_sel = <1>;
vinc® sensor list = <0>;
status = "okay";
}i
vincl:vinc@l {
vincl csi_sel = <0>;
vincl mipi_sel = <@>; /* R528:&Amipi, ZMEEENOXTT */
vincl isp sel = <0>; /* R528&%Hisp, ZMEERNO */
vincl isp tx_ch = <0>; /* R528i&Fisp, ZWMEEHNO */
vincl tdm rx_sel = <0>; /* R528i&Fisp, ZWEBENOXTT */
vincl rear _sensor_sel = <0>;
vincl front_sensor_sel = <1>;
vincl sensor list = <0>;
status = "okay";
}i
vinc2:vinc@2 {
vinc2 _csi_sel = <1>;
vinc2_mipi_sel = <1>;
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vinc2 isp sel = <1>;
vinc2 isp tx ch = <0>;
vinc2_tdm-rx_sel = <1>;
vinc2 ‘rear_sensor_sel = <1>;
vinc2 front sensor sel = <1>;
vinc2 sensor list = <0>;
status = "okay";

}i

vinc3:vinc@3 {
vinc3 csi sel = <1>;
vinc3 mipi sel = <1>;
vinc3 isp sel = <1>;
vinc3 isp tx ch = <0>;
vinc3_tdm_rx_sel = <1>;
vinc3 rear sensor _sel = <1>;
vinc3 front sensor sel = <1>;
vinc3 sensor list = <0>;
status = "okay";

}i

}i

/* UTFREEME sensor A, =% 4 4 video Tim, AXEE CONFIG_SUPPORT ISP TDM=n, LthEt
* F[E sensor WA ATAERRMER, LhiNA FEBEN videod FRELF video2 video3 [EIRHEA
vincO:vinc@d { ;;
vincO csi sel = <0@>; )
vincO® mipi sel = <0>;
vincd isp sel = <0>;
vincO isp tx ch = <0>;
vincO tdm rx_sels= <0>;
vincO rear sensor sel = <0>;
vinc® front sensor selt= <0>;
vincO sensor list = <0>;
status = "okay";
}i
vincl:vinc@l {
vincl/csi sel = <03;
vincl mipi sel = <0>;
vincl [isp sel = <0>;
vincl isp.tx ch = <0>;
vincl tdm rx sel =-<0>;
vincl rear sensofesel = <0>;
vincl front_sensor_sel = <1>;
vincl sensor 1list = <0>;
status = “okay";
}i
vinc2:vinc@2 {
vinc2_csi_sel = <1>;
vinc2 mipi sel = <1>;
vinc2 isp sel = <0>;
vinc2 isp tx ch = <0>;
vinc2 tdm rx sel = <0>;
vinc2_rear_sensor_sel = <1>;
vinc2_front_sensor_sel = <1>;
vinc2 sensor list = <0>;
status = "okay";
}i
vin€3:vinc@3 {
vinc3 csi_sel = <1>;
vinc3_mipi_sel = <1>;
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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 = "okay";

}i

/* UTEEER LM sensor FIRSHN, WZECE CONFIG_SUPPORT ISP _TDM=y,{B2HMRRAEI,
* QBESCISTT videoO, ABAALUETT video2, XHAMBHELZEMLL, %X video2, X videod
*/

vincO:vinc@d {

vincO csi sel = <0>;

vincO mipi_sel = <0>;
vincO isp sel = <0>;
vincd isp tx ch = <0>;
vincO tdm rx sel = <0>;

vincO rear sensor _sel = <0>;
vinc® front sensor sel = <0>;
vincO_sensor_list =<<0>;

status = "okay";
i S
vincl:vinc@l { S
vincl csi sel = <0>; ;;
vincl mipi sel = <0>; )

vincl isp sel = <0>;
vincl isp tx ch = <0>;
vincl tdm rx sel = <0>;
vincl rear sensor sel = <0>;
vincl front sénsor sel = <1>;
vincl sensor list = <03;
status =/"okay";

}i

vinc2:vinc@2 {
vinc2 [csi sel = <1>;
vinc2 mipi sel = <1>;
vinc2 isp sel = <15>;
vinc2 isp tx ch = <0>;
vinc2 tdm rx sel = <1>;
vinc2 rear sensor_sel = <1>;
vinc2 front_sensorssel = <1>;
vinc2_sensor_list = <0>;
status = "okay";

}i

vinc3:vinc@3 {
vinc3 csi sel = <1>;
vinc3_mipi_sel = <1>;
vinc3 isp sel = <1>;
vinc3 isp tx ch = <0>;
vinc3 tdm rx sel = <1>;
vinc3 rear sensor_sel = <1>;
vinc3_front sensor sel = <1>;
vinc3_sensor_list = <0>;

status = "okay";
};
Bzt zE, BEEMRFIEEEITE, 72FHE dis, B, MRFEFRANR, WED
AEAEIF ISP, BARIKFEEX L SUPPORT ISP TDM EE,
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4.3 menuconfig Bt &% FH

ERLITHA Tina BRER, RITHhSHENEEER@:
source build/envsetup.sh (3¥Mm1)
lunch ARES (3Fn2)
make menuconfig (3#m3)
JEE:
1. MEFETERtinalRHHm<;

2.BNRS, EEAER,
3.ENEREERE (X—

NshellfiE, MIFIHERBBHT—R)

make menuconfig EZ&EHF:

Kernel modules
Le>Video Support
L>kmod-sunxi-vfe(vfeiE%28csi camera)
L>kmod-sunxi-vin(viniE%289csi camera)
L>kmod-sunxi-uvc(uvc camera)

i¥3I‘
1. FafERAvfelEsMcsi cameraiEFiZIRsh;
2. FEFERVIniERMcsi camerai&iFiziksh; (3
3.usb cameraiEi¥iziks;

ZI5vfelEse, £R—

TRER

(3FW1)
(FFW2)
(FW3)

o
<

=M EH—

™)

1E£52h% sensor &R E, modules.mk FREEER,

&f), camera BNRJIEE{#H, TELL R40 FET A 55‘&,

—REEE, NTEFR:
5y

Arrow keys navigate the menu.
excludes, <M> modularizes features.
capable

HW is™

<Enter> selects submenus ---> (or empty submenus ----).

Press <Esc><Esc> to exit, <?> for Help, </> for Search.

i make menuconfig 3% _E 8N AIIX

Highlighted letters are hotkeys.
Legend:

Pressing <Y> includes, <N>
[*] built-in [ ] excluded <M> module < > module

%3¢ Kernel modules EZIHANT

arget System (azalea-m2ultra) --->
arget“Profile (fina) ---»>

arget Images /--->

lobal build/settings --->

[

[~] fuild the OpenWrt Image Builder
[] Euidd the OpenWrt SDK
[1]
01

VN

Package the OpenWrt-based Toolchain
mage configuration --->

ackage features --->

ase system --->

1lwinner --->

evelopment --->

ragonTools --->

irmware --->

anguages --->
ibraries --->
uCl  --->
Minigui --->
Multimedia ---»
Network  --->
ound --->
tilities --->

< Exit > < Help »

< Save >

\dvanced configuration options (for developers) ~----

< load >

4-1: menuconfig

7E#% Video Support %I, #HNT—

RECE, SAFEFTR:

WRAFRE © BsEERERNERAE. RE—TNF
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= Kernel modules =

Arrow keys navigate the menu. <Enter> s Qs submenus ---> (or empty submenus ----)

AV
@ghlighted letters are hotkeys. Pressing%&ncludes, <N> Q
excludes, <M> modularizes features. @ <Escy><Esc> to exit, <?> for Help, </> fo@ rch. Legend: [*] built-in [ ] excluded ~<M> module < > module

capable S S Q

Q #lock Devices ---> Q 0 Q
Q Cryptographic API modules @— Q Q

Q DSA Support ---> 0 Q Q
Filesystems --->
Hardware Monitoring Support --->
12C support --->
Input modules --->
LED modules --->
Libraries --->
Native Language Support --->
Netfilter Extensions --->
Network Devices ---»
Network Support  --->
Uther modules --->
SPI Support --->
Sound Support ---»>
UUSB Support --->
Virtualization Support ----
W1l support --->
LPAN 802.15.4 Support --->
lireless Drivers --->

<%

AN A\ N
%\’6\/ %\‘fé‘/ %\’6\/
QQ ©<> QQ <><>
Q Q < Exit > < Help > <s§> < load > Q <
& QQ
< O 4-2: &ideo
&

QQ QQ QQ

/g, 1¥EF kmod-sunxi-vfe &1, BEEFE <*> RARIFESEIE A] BUEZRRRNRIER
BEEEH. MTEMR:

Ny
%

.config - Tina Configurati
> Kernel modules > Vi port — = i -

Arrow keys navigate the men nter> sele ---). Highlighted letters are hotkeys. Pressing <Y> includes, <N>
excludes, <M> modularizes . Press e > for Search. Legend: [*] built-in [ ] excluded <M> module < > module
capable
................................. PWM Backlight support
........................... Framebuffer support
[ . Framebuffer software copy area support
d-fb-cfb-fillrect Framebuffer software rectangle filling support
\{.\\ d-fb-cfbimgblt. ... .......... Framebuffer software ﬁ ge blit support \Q\
/\/ limod-fb-s: ps Framebuffer softwa ys ops support /\/
00 < > kmod-fbu Framebu: Console support 00
(’.) -*- kmod~ S’JIL %é 1480 device driver %
0 -*- L‘é.l 4 Q sunxi-disp support Q
Q < > k%—sunxi— ..... sunxi-hdmi support Q
< d-sUnNXAEEY. ... e P a sunxi-tv support QQ Q<
‘ <*» Tmod- —uve .. sunxi-uvc support

< O\t ket O Sanxd-vE . ... sunxi-vfe support] Q Q

Q od-video-core.. ... .. ... ... .. Yool Video4Linux support Q Q

< Exit > < Help > < Save > < load >

4-3: sunxi

oéb@ oy o§ o§
S © e e
& & & &
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4.4 W{EEIN ISP MRACE

fE5eRX ISP iRz fE, B M ISP IR T2 MR EIENNAXHERE, AIMRENT:

4.4.1 VFE }EZ2

1. B XEFHRINPIRENA sunxi-vfe/isp cfg/SENSOR H BRTF;

2. £IR%h sunxi-vfe/isp cfg BR T, B isp cfg.c X, XXHEHEH isp cfg array K
¢H, 1£ sensor BY ISP FEEX MR TEE MEKMNEAE, 7 isp cfg array #EHFIRER
¥WLARZENY, 1E0 sensor BY name MLEMIAEENT], XIFRFRTE ISP LR E, BXRIE
name LECEIHENAIACE

4.4.2 VIN HEZ2
4.4.2.1 R &5l g |

1. vin EERMNZRELIRMN, SEFHMTE, vin B ISP EEE7E tina/package/allwin-
ner/libAWIspApi B, Hf R311. MR133 & src/isp520, i R818. MR813 7%
src/isp522, 7Elibisp/isp.cfg/SENSOR BR™EMABNRIXHE, AEEL—FEERHN
isp_ini parseic XHIGNNSKI 4 ARSI RY isp_cfg array cfg arr #4APLECENR],

2. VIN £ ISP, FE1E camerademo # make menuconfig FIBS{%, %#F L Choose
whether to use VIN ISP (YES), [At VIN WEETE, HB2H % camera HAL =R,
ZEHOE1T camera ISP service,/ B{ASLI A& % camerademo HISEI, FRINEMES,
f£i1517 camerademo ¥ HELNEY sensor ELEE R, tbil:

[[ISP]find imx278 mipi 2048 1152 60 0 [imx278 mipi ‘default ini mr813] isp config ]

ERRRIEMHERE imx278 mipi X4 sensor 2048*1152 60fps BY ISP A&, HMH sen-
sor ISP ECEREIERTEEIXMMAVITED, mH{ERE 252 sensor name . ¥R, WX,
i}\igg{g,%—zﬁﬂﬂﬂo

4.4.2.2 V &Y%l

1. VRS ISP EBESR, V533. V83x FAMITF: softwinner/eyesee-mpp/middleware/sun8iw19pl/mediz
V536 F&1fiiTF: softwinner/eyesee-mpp/middleware/v316/media/LIBRARY/libisp/,
V85x A TF: external/eyesee-mpp/middleware/sun8iw21/media/LIBRARY/libisp/

2. &% libisp/isp cfg/isp ini parse.c, & ISP ¥ R.h B&#%K, HEK structisp cfg array
cfg_arr[] &k, HPSHEX:
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(1) Sensor #EHREFR: sensor mipi

(2) ISP BRKMBH
(3) PYEE

(4) PYPES

(5) M=

(6) £I5h IR EAREAL
(7) WDR #ERAREAL

(8) ISP BERLEEMIA

4-4. sunxi

4.5 fNfrrks RAW £54E

£ ioctl 89 VIDIOC S FMT &<, BHBHK pixelformat &/ RAW #ENEIA], RAWER
LT

V4L2_PIX_FMT SBGGRS
V4L2 PIX_FMT SGBRGS
V4L2_PIX_FMT SGRBGS
V4L2 PIX FMT SRGGB8

V4L2 PIX FMT SBGGR10
V4L2 PIX FMT SGBRG10
V4L2 PIX_FMT SGRBG10
V4L2 PIX_FMT SRGGB10

V4L2 PIX FMT SBGGR12
V4L2 PIX FMT SGBRG12
V4L2 PIX FMT SGRBGI2
V4L2 PIX FMT SRGGB12

¥ pixelformat BN EARWE BRI H RAW #4E, MmuELHEE E AR E, X
MRIE ‘sensor IXZNIEIE, WARIXEHAF sensor formats”# mbus code & E R ME-
DIA BUS FMT SBGGR10_1X10, MI7Eiit RAW #0284 pixelformat 38 &% VAL2 PIX FMT SBGGR

WRINFE © HRB2ERZRNERAR. RE—IMF 40
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Hal camerademo BEEZ#F I RAW #iE, AISRANXH (camerademo il RAW #3E)
=1,

4.6 WAl SRR LR E]

ZEB AEREI ISP B9 RAW sensor EEEEE. BXEEIMITEMBLITHIZFESS. hts. pclk
XA EEX, XEEAIEARTE sensor K5, ISP EE1RIE sensor e RYIL BT E AN AR
BYia), FRUAIRGHPRIECEMINIER, SNEAR ISP MR EBE HEpy—L a1,

static struct sensor win size sensor win sizes[] = {
.hts = 928,
.vts. = 1720,

.pclk = 48 * 1000 * 1000,

}

#F sensor MIIRENTHAE Ll FH— RIS, BRLAYE7EIRENh R LTIt B, BITE sen-
sor s exp() REFIRENSEHABRHNIT, 885 sensor B 16 A— F‘E’J PRI B SERRRER
FITES, FBEE LRRESEBRL 16,

BRyChdiE] = BEy¢1T x hts/ pclk

—RAY pclk #ZE M KFIRY, FRUBSEIENLA us, #5) sensor MBXITASHN+ 92—,
FERLUTIN, R, BXITFREAT vts BE, SWFHIEN. KEEEREERGEFRR.

4.7 WEIRRES isp tuning TEMIAERGSE

£ isp EEEX R, BEMUTHEER:

.ae cfg = { oY
256, 555, 256, 555, 31, 22, 22, 25, 3, 130, 16, 60, 1, 2
}I

LR ae cfg SHHEIEE 4 MUE (130) BIEEFEG=ENRT] HERE) , ZEEX,
BGgRE#E., ae cfg —H# 14 9, DANNERRNIFRERE (Lux) . MAIHE AE Haik
FHR4H ae cfg BEB? B isp EEEXMHHH isp log param = 0x1, AGEMRIFEITEN
MR, BENAPRXT isp HFTENER:

[ISP DEBUG]: ispO ae target 92, pic_ lum 0, weight lum 0, delta exp idx 138, ae delay 0, AE TOLERANCE
5

MEREEAUEIHFNERRER 92, XNAJUEE isp EBEXH ae_cfg HHILERYE I
F 92 XEE, MRFEENZE, WRSHERE], RESENERERI ], HENIEHESERR
BB RERENE, BIAZfE, 1815% isp log param S#EEA 0,
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4.8 VIN A1 & &5 F4ami

BB sensor IRaf: EREHE XM THEE

static struct sensor win size sensor win sizes[] = {
{
.width = VGA_WIDTH,
.height = VGA HEIGHT,
.hoffset =0,
.voffset =0,
.hts = 878,
.vts = 683,
.pclk = 72 * 1000 * 1000,
.mipi bps = 720 * 1000 * 1000,
.fps fixed = 120,
‘bin factor = 1,
.intg min =1 << 4,
.intg max = (683) << 4,
.gain min =1 << 4,
.gain_max = 16 << 4,
.regs = sensor_VGA_120fps_regs, &
.regs size = ARRAY SIZE(sensor VGA 120fps regs), ')
.set size = NULL, ;;
I )
i

LA width height ®RZd isp WH Z ERHIE, MRBTE=E, B8 width. height.
hoffset # voffset, #HBIZEMHH width ='sensor output src - 2hoffset height = sen-
sor_height_src - 2voffset &, LA hoffset voffset WA IEL

FRLA, {Ri% sensor HitHiEYE 640 X 4805 FHTEEEI N 320 x 240 By, M _EARAREELR:

static struct /[sensor win size sensor win/sizes[] = {
{
‘width = 320,
.height = 240,
.hoffset = 160,
.voffset = 120,
.hts = 878,
.vts =683,
.pclk = 72 * 1000 * 1000,
.mipi bps ~ = 720 * 1000 * 1000,
.fps fixed = 120,
.bin factor =1,
.intg min =1 << 4,
.intg max = (683) << 4,
.gain_min =1 << 4,
.gain_max = 16 << 4,
.regs = sensor VGA 120fps_regs,
.regs size = ARRAY SIZE(sensor VGA 120fps regs),
.set size = NULL,
}
i

HEMELE. EREHSENR, TUENARREE VIDIOC S FMT RENPHRNEE, BERE
PERBIAR/ N AR R BN T],
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FIREAZINFTH device 89 DEV_DBG_EN 7 1, AEREE,
Camera ERFX—ARPI D A=H:

1. /A lsmod HLEERNEEMNE, EF /lib/modules/NiZikES B R T2 EFEMHEMNM
ko, WIR&EE, ik modules.mk BEEXIEH, BE THINBNE. WREFEEND
ko, AIFhinEMXHIA ko BBIERE, Fohin&Emth, MWHEIARZNRERST —, S
MBS B HREIFEN A ko MTTEEINE,

2. A 1s /dev/v* BEEREEA video0/1 THAER

3. 7£ adb shell #fF/ cat /proc/kmsg <, ﬁ%mﬁﬁﬁ%ﬂ"‘%ﬂﬁﬂgﬁmf; =, BEETEE
EEMHENER. —R&E R FRINEARNNERSE: beLEYE’J sys config.fex X
HEEE S E SINEMIREHIARILAL, —= probe REUAZIFKLEES l?elQ'ﬁEIEEﬁE’JEEE probe AYAY
&R [E],

5.1 #E—F" sensor EEH1THILEIR(E

#%18 camera sensor, FEFHITLITIRIE:

1. BREFRNIFRIEE, #WIAS sensor RAMNZORE —H, —HA I URIEEEMEBIENIESE
ZU,

2. IRIEFMINEXR, 1k sensor WA REFMABND IR, MENTEFREE, X—FPFE
AR, RENEEEZERMERALTARRN, LbIEAR mipi #EAOXR5|H 2lane, ﬁ'ﬁ%‘mf#ﬂ’]%ﬁ
RICEHNZEEN 4lane N, BAZEEEZEATEERER, HRA REZELHF
IEEERNIERIE. 5, & Fes0E SOC R &8, TE sensor [ i£ftt,

3. ZEFEFREREZG, BRANXE (FohERLI) ET5EM sensor FoIHRE.

4. EERRENREEZE, RBAXE (Tina B2E) ZT5EM modules.mk FIEK,

5. RIBRFHREESRARERFER, SRAMY (sys_config.fex IcE) & (MR813/R818

BEE) ZT5M sys config.fex 5% board.dts BB,
6. el ERIZEZ G, RIBAXRE (menuconfig BBEWEA) ZEF, %L camera KENEIR,
ZBB (camera IHEEMNR) Z %L camera BIRER, MIXBHBBEREIEE,
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5.2 12C BE LI |0)A

5.2.1 R16 R11 R40 F
12C KM BAZ—RRSEREITEN” cci write aX dX error! slave = 0xXX, addr = 0xXX,
value = 0xXX"“o

MESIER, RZEIMITED “chip found is not an target chip.”, Mi%BEE#IAK camera
B, 1EEY camera B ID B4&%MK,

Jﬂ:ETJ: _ﬁ tD_F)-lell:Hi)nbl\E.lﬁo

a. RAZEMNIZEER—cameratEhitins

b. BIR
¥#&sys config.fex
vip dev0O iovdd = "axp22_eldo3"
vip devO iovdd vol = 2800000
vip_devO avdd = "axp22_dldo4" &
vip devO avdd vol = 2800000 <
vip_dev0O_dvdd = "axp22_eldo2" g;
vip dev@ dvdd vol = 1500000 Q

—EESREEGITHRE—H. VEN, FEATAKRNEcanerali NZRBERGIER.
c. resetfpower downfil
¥#&Esys config. fexftE
vip_devO reset port:PH2<1><default><default><default>
vip devO pwdn = port:PHl<l><default><default><default>
EEE5REBEGIHRE—N. 4EN, FERATKSENEreset, pwdnfil, Ecamerail#iy, BEH@E,
d. mclk
¥&Esys config. fexftE
vip_csi mck =<port:PE@1<3><default><default><default>
pinIRBESREEISHRIF . VB, EMFicameralt, MEmclk, EREEEREHE (—ARE24MHzE27MHz
)

MRBEEEBIEFET camera Y id 3RE, REREGFEAIESD, B/REW 12C IREHEIR,
LEEEMITENERR, SiREMIEAREE, %4 camera B8 spec K92, FIRBIRE
T camera ﬂﬁﬂgﬁﬁ%ﬁ*ﬁ%’gﬁﬁ@lﬂuﬁo

5.2.2 HIFES

HIER—ARHIMUTER:

[ 5.556579] sunxi i2c do xfer()1942 - [i2cl] incomplete xfer (status: 0x20, dev addr: 0
x30)

[ 5.566234] sunxi i2c do xfer()1942 - [i2c1l] incomplete xfer (status: 0x20, dev addr: 0
x30)

[ 5.575963] sunxi i2c do xfer()1942 - [i2cl] incomplete xfer (status: 0x20, dev addr: 0
x30)

[ 5.585375] [VIN DEV I2C]sc@31gs mipi sensor read retry =2

[ 5:591666] [sensorname mipilcerror, chip found is not am target chip.

HI_EIRFEIRITENRS, BIHRLATFRIEZR Y debugs
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1. #IA sys_config.fex FEEHR sensor 12C LR EFIEH (sensor datasheet HrE, %t
It 0x6d, Bt 0x6¢, ABA sys config.fex BCE sensor 12C ik} 0x6¢)
2. EFER U EIREZfE, £ senor EEEBRERF, RI=BIRERERK, R¥F sensor —H LBERE,

7€ debug;
3. A 12C #tIEZ 5, ME sensor WEKRERBERSTIEMRBBEIREXE datasheet
IEREEEXK;

4. ME MCLK NEBERESNE, BEER,

5. M= senso r B reset. pown 5|fIEBTFEEREIEM, 12C 5| SCK. SDA BREBELEEH
i

6. fIA 12C EOFEHRERFFERE (CCI/TWI) |

7. WIRFERZ 12C iR, EEGRSEFEREEDNEFNERHTT debug,;

5.2.3 ZHEIR

5.2.3.1 I2C gHWE4

twi start()450 - [i2c2] START can't sendout!
twi start()450 - [i2c2] START can't sendout!
twi start()450 - [i2c2] START can't sendout!
[VFE_DEV_I2C_ERR]cci writesal6 dl6 error! slave,= 0Oxle, addr = 0xa03e, value = 0x1

HIL ERBRAZEAN SDA. SCK &EHLL, SHIEHTT 12C BIEH, REFRESKY,
SDA. SCK #hn ERIBNF],

5.2.3.2 &HEHE 12C

[VFE]Sub device register "ov2775 mipi" i2c_addr = Ox6c¢ start!
[VFE_ERR]request ‘i2chadapter failed!
[VFE_ERR]vfe sensor register check error at input num = 0

HI ERMEIR, BEAER twi #1T [12C BEEZEFEE twi SHHHEIR, EEERIA
sys_config.fex #1, [twiX] 8 twiX used BEERIZEN 1.

5.3 B&FRE
5.3.1 i&fT camerademo FURIIFEEER, EEKLE (RAW
Sensor)

Y camerademo IR EDNEEREY, REREBERXRMIEERELIEE, MATEGNESEN, *
BUT/LA:
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1. f£4%i¥ camerademo Z#i, EiRIEFE (MR813/R818/MR133/R311) IEMAIIE LT “En-
able vin isp support”, ELZE, EFf4EIFE camerademo(3£iX cd package/allwinner/-
camerademo BREHIT mm -B HiF);

2. B ERRIgEZE, RITHEHEFH camerademo ARITIERE, BT HENAEFIH
fA"[ISP]create isp0 server threadi‘f5 8, WIEMIETT isp, XEIBEBMMENEGREK
1;

3. #17IE1T camerademo R =HMEX 5 KEGEIE, BT isp itESENEGEBATE—ERIM
¥, FRUAREEETIE/LKEGRERNER, B camerademo BT84, HMBXZ/LiKE%EK
EBEE (20 3K)

4. NRZLEBIE isp WIFE, NA1EEK sensor REIHEFFRATHBLSHREE, EINVE
LBBREBYE], MMTEBREEHNERSERSE,

5.3.2 camerademo XEMNEGZE R E

iz1T camerademo XEEKZ /G, KUMBRFIVCEEREIEGARRY, WMAEER, EE
BMRIMEESNER SRR, HIXFHOEE, §EERRE sensor FRIHAER RAW 2K

% RGB IRF#EIRSH M. £ sensor WAL U THES: ~N
static struct sensor format struct sensor formats[] = {
{

.desc = "Raw RGB Bayer",

.mbus_code = MEDIA BUS FMT SBGGR10 1X10,
.regs = sensor_fmt_raw,

.regs size = ARRAY SIZE(sensor fmt raw),
.bpp = 1

};

M EEEEREA sensor HHMWE%REIERE RAW10, RGB #7liF 2 BGGR, HIEFE

FEN, —f&ME RGB HWHIINFREEHRIZSHN, RGB #HIliF—HE 4 M (ME-

DIA BUS FMT SBGGR10 1X10/MEDIA BUS FMT SGBRG10 1X10/MEDIA BUS FMT SGRBG10
Ee8 XA mbus code AEARE 4 MZz—, HIAM—FERGLLIRIER, WIRENECE EH#f.

MR EARNABHEIN. ARFRE, FTEHT isp XRAR, HEBGEE. LRZRU

10bit sensor AHIFHITNE, HfbAy 8bit. 12bit. 14bit 2, &F LREIA],

5.4 1A camera ®IWIMRFINEEKRE

1. insmod ZEBEHEBNZITED, BEMBELEIRITE, 9 IRchEMEIR&hHIT LT BNES
1T i2¢ 18F, NRLEHREMNEMAZTERHN camera 7, ENERS io HBREEF
X, HEEREEABRARBRETREESIM—TMEARE i2¢ HIEFET.

2. MR i2c EERBRANIE, —HEMAILIAA sensor 1TFHIZ ok B, REEIRIE sensor B
FCEIESF H/VREF. PCLK WK EEEE EZWER T, XMEHERLA7E#E N camera [
BZERATRKENE sensor WENMES, & h/ivref. pclk 4. BERETEE (2.8VH
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10.

11.

12.

vDp) o

MREBIEET, EREEREZEBNMOAEN, ERERE, —BKE YUYV WINFRER
T, ARE yuyv BILNEERETETEHEE, X, EREEERENEMtSHIES
Bl— 1 EFEFE00HA SEE yuyv fmt WEFEESR(HEHE.

NREEHGEE, BEREINE—LITEMAREREN, FEE sensor ESHEREFF
}, BEELRKNHFLPEHIAXNMER. EESREATFHE yuyv IIFANHEHELSE
EANEBENEERENER.

LIKThEE DA B HIBY (%158 sensor BY io IXEHAE B RIRERRRX Al @, IthAY AR 28R
pclk MEIBELATRESRI: pclk BFIRBEART IOVDD MIEE, HER data HH KRS
BEHREES B FIAE] IOVDD MIEE, BEHERAREE—FEAE,

MREBFMMEAE BHIRLENIE, FHBRES 5 sensor TE#H A standby BHEZEIGHEK
BEISERSME, W mE LA ESEE, AFHER LIS — MEHFRIEE,
HEEHEEZERNEERGLEESARSIER, KEARNERERHESG, GEEXKTEER
BIiEH, AXBNER LUET sys _config.fex AEY hflip 1 vilip SHCRAR, BINIREFRELE
FMEmES AREINEREERK 90 EiiE, R @i EBIEAR 75 FRERR,

| ZETLURERESUEZ BMNIRET ok, EEETRTRIGAE, UkHRHZES

5
BWER, RERBRENMKN—; NRGLEZFENENRTIEESIES.

R EREEERIBRIE, ARSI AR, #F TR TEMINEE (awb/exp bias/-
color effect EEHMIHBEASMHR). o

MiAXEETNRE, BARMES, 7 ERY EFEESNE;, FREFSRR LB NEN L
EEFOYIE, ST EREHEE R ERES .

FTFREITINEE, KMEERERNEMREEITIT, WNRZETIEMINKWEE B EERE XA,
ERTMREBRZEEITF, \EZEEXF.

MRMEBIERG, XM dev/videoX TEEBEER, BERE TE/LS,

a.

b.

RREER TN E AT

—E BRI LU TR ISR

insmod videobuf-core.ko

insmod videobuf-dma<%ontig.ko

JINREWEZMvem driver, EXEMEH, NREE, HEK.
insmod actuator.ko

insmod ad5820 act.ko

; U@ cameralRanflv felRshImNE;, LRE—LAHEIR,
insmod vfe os.ko

insmod vfe subdev.ko

insmod cci.ko

insmod ov5640.ko

insmod gc0308.ko

;MR—NesifE@ N camera, FigcameraXfiyko#BEEvie v412. koZBilNE,
insmod vfe v41l2.ko

sys_config. fexBl&

vip used =1 ; fafRused Al

vipodev gty = 2 ;BfResiiEO M camerafi &5 ko B RAEE
vip devO mname = "ov5640" ;HafRcameraZS Skoi B REE

vip devO twi id =1  fafRcamerafEAMNi2cBLidSRE—#
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"gc0308" ;HyfRcameraflS5SkonEFHIE RIER
1 ;fafRcameraEAMNi2c R R idSEHE—#

vip devl mname
vip devl twi id

5.5 BHKFEEESRE, ABHNARZBNRIE

—RRATEER csi FAEEIH yuyv IRF LIS,
i8Ik camera #HEY yuyv INFIEE S camera B spec —

% camera B yuyv IRFE&ERE, NeJERATELA, F pclk FiF data RNAEHE
fiI, WBIRILLAZE pelk MIERE G, BEAMEENT:

EXIRZAY camara IRapIRES, W ov5640.c B, HEIEENX #define CLK POL, IthAREXH]
IARAME VAL2 MBUS PCLK SAMPLE RISING #1VAL2 MBUS PCLK SAMPLE FALLING,
EERREEF—NME, WEKRERI—1ME, Er PCLK HEREAMRE,

N
5.6 EEAKLEIES, EHEIRINNEEE GRS

—ARFIaER pclk WERIBENAR R, SEBEMIIZIREE data FRIAE L,
fRIRINE

o & pclk EL LB REEBME, =ulEBEEBER)
o 153 pclk BUIREHEEST, FEIKE camera HAZEF 728

5.7 BEIHAEXREBEMR, LEHENMLE—E—
-

—ARE CSI B data LB IEYF, AT, S(ETE.

5.8 il [VFE WARN] Nobody is waiting on this
video buffer

EEAEBIKFFER buffer, 1B2%8 B3XEX buffer,

WRIRFE © HRB2ERZRNERAE. RE—TIMF 49



@LW/MER ‘
NXHEBR: WE

5.9 ¥ [VFE WARN] Only three buffer left for csi

FTEEB 7T KE5 buffer, RBAEE], WRopEHRE = buffer HAIIREHREF#1T buffer 1]
#, HFH buffer iX[EIHLE,

5.10 sensor VREHIZEFEEIN

1. tNRZ2FEAEH M sensor B, £EHAZ 720p@30fps KESIXRER, HHE mclk/pelk/-
data/vsync/hsync EE& 33ohm EBPH, 5M B89 sensor — & EE;

2. £ Mipi R4&E PCB layout FERERIE clk/data FIEDWFK, IABEF, T
PE#1:1000hm;

3. MRFEHAHOER pin FRARRE, FEY reset BINER;

4. FHORBANHAKENE peb R EELKEREE 10cm, mipi BAHEKEN E peb 1R E
EAKEREY 20cm, B EERRITAEES R, )

5. TEHOKIELS D11~D0 # 12bit, HMH sensor Bt —AR8/10bit, EEEEEE
BRI o
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camera IHeEM i,

Tina &4 A LUEE SDK A H camerademo E3KIZIE camera sensor (usb camera) &%

BT, MRFAUEEBREFEGEUE, WKEEKR. RFEHER,

6.1 camerademo BCE

EHL1TH#H A Tina BB H, 117 make menuconfig #ANEEERE, HIRUTE BRI
E:

Allwinner S
L>camerademo »

B, % Allwinner mTUEANT—RECE, W TEFR:

.config - Tina Configuration

Tina
Arrow keys naviga <Enter> 3 s ---> (or empty submenus ----).
Highlighted let g . i , <N> excludes, <M> modularizes
features. i ? elp, </> for Search. Legend: [*] built-in

init (pro @ init)
vanced confi tiop/ options (for develqeé}s) —-.-
iongl--->

Allwinner
Development --->
Dr Tools --->
Firmware --->
kernel modules --->
Languages ---=
Libraries ---=>
LuCcl ---=
Minigui --->
Multimedia --->
Network --->

Qt --->

sound --->
Utilities ---=

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

6-1: allwinner
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AkE, 1¥E1F camerademo &I, AIREFE <*> RANEZRRFOEEEH, WAILLEERTNEEF
FEEEEH. HFEB camera HEZRE VIN BEEMFR ISP Y, EFETE camerademo HY
I R H B F# T AT R mEIEEMFEE ISP, (ZIEMIAEETE VIN B2+, {#H RAW sensor
BHMER, ERXZENZE, BELPEMM mm -B 4i¥iZ package) o

= & [CaE A S coo000000000000000000000000000008330000000000 Benchmark program
= = eaEeellE s oo coon0000000006000000000000000000000000600800000000300 pla

> Camerademo. .....uueeeeuuuunueeeoansesscnnsannnnnns camerademo test sensor

< > crash-worker. oo i i ittt i e, crash report
< > rrach-warker-test . . . . . ... rrach rennrt test
6-2: camerademo
--- AMErademo. v .oue .. OV s anacsennaseananasnes Ve camerademo test senser
M= Enabel vin isp support
6-3: vinisp o
§‘>
>
<

6.2 IRISEN

camerademo BYERIE(IF package/allwinner/camerademo/B T

|---src

|  camerademo /c //cameailli g9 £ mIZLHS

|  camerademo.h //camera demotBXEIBLEN

|  common.c //RRERRERE, FiRE. ®REXMG. MRS
|  common.h / /AR RESK X 1

| convert.c 7 LI E R TR R R 3L

| ~.convert.h 7/ EGE T R R ER S M

<>\/

6.3 camerademo FHEAE

AN EEME RN N camerademo help, RIWMIREHF=ZEMNT = videoO (Gl ZhIA
Bl/dev/videoO fERIREIR) AILFTHUSHI FERTR:

BIRTENTURE—ERTER, TRENZEFNIEITA. 8, AILIER sensor F#Y
DR, sensor MBI URIKERBRARHE. SBEFREFOBRIN. B, RIOKED, Wi
HEmHAIMIER. M open TREIMIERITEFENMNEF, help ITENERMTE:
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root@TinaLinux: /# camerademo help

[CAMERA] khkkdhkhhkhdhhhkdhhhddhdhdhdhddhhddhhdddhhbdddhdddrhdddrhddrhdhddd
[CAMERA]* *
[CAMERAT* this is camera test. =
[CAMERA]* *

[CAMERA] dhkkkkhkhkhkkhkhkhhkhkhkhddhhhkdhhhdhdhhhkdhdhhhkddhhhkdhhhhdhhhhrhhhdrd

[CAMERA]*** %k kssxukkkskxssx* camerademo help *rss*sddsskrsdrkdrsss

This program is a test camera.
It will query the sensor to support the resolution, output format and test frame rate.
At the same time you can modify the data to save the path and get the number of photos.
When the last parameter is debug, the output will be more detailed information
There are eight ways to run:
.camerademo --- use the default parameters.
.camerademo debug --- use the default parameters and output debug information.
.camerademo setting --- can choose the resolution and data fermat.
.camerademo setting debug --- setting and output debug information.
.camerademo NV21 640 480 30 bmp ftmp 5 --- param input mode,can save bmp or yuv.
6.camerademo NV21 640 480 30 bmp /tmp 5 debug --- output debug information.
.camerademo NV21 640 480 30 bmp ftmp 5 Num --- fdev/videoMum param input mode,can save bmp or yuv.
.camerademo NV21 640 480 30 bmp /tmp 5 Num debug --- /dev/wideoNum output debug information.

[CAMERA] khkkdkhkhhkhdhhhdhrhhdhdhdhddhddhdhddrdhhddhhbdddhdddrhdddrhddrhddhddd
root@TinaLinux: /# I

6-4: help

Camerademo & 4 iz TR :

\9

-
1. BiASR: EiEHA camerademo BNF], EXMIEITHERT, KgBEELHN 6407480 K
NV21 BB EGEGE, 31 BMP # YUV 98 REE/fmp BT, M camer-
ademo debug F=HEEIFHAR debug 58,

2. B®MigE camerademossetting?> FXEETIEPIRIEERER camera EXRBNIZESH,
i3\ camerademo setting debug BIEE, =R IFAH debug 58

3. MREIKE: camerademo argv[1] argv[2] argv[3] argv[4] argv[5] argv[6] argv[7],
BaRBRNSHISBERGHE, B#, L% N\ camerademo argv[1] argv[2] argv([3]
argv[4] argv[5] argv[6] argv[7] debug =it EIFAH debug 58,

4. % camera & E: camerademo argv[1] argv[2] argv[3] argv[4] argv[5] argv[6]
argvl[7] argvi8], B=ZBASHIGEEGREE, B, HHA camerademo argv[1]
argv[2] argv[3] argv[4] argv[5] argv[6] argv[7] argv[8] debug BY}E=4H EiF Y
(iekﬂlg'{ﬁ:;»o <>V

6.3.1 BRUABN

HH camerademo Zf5, EARIANSHIETT, WSITE-TER, WTE:
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root@Tinalinux: /# camerademo

[cAMERﬁ]*tttttt*tttttt*t*tt*tttttt*tttttt*t**t*t*tttt*tttt*ttttttt
[CAMERA]™* *
[CAMERA]™* this is camera test. =
[CAMERA]* o

[CAMERA]*t*tttttt*tttt*t*tt*t*tttt*t*tttt*tttt*t*tttt*t*tt#t*tttt*
[CAMERA]*t********************************************************

[CAMERA] open fdev/videoO!

[CHMERﬁ]*t*tttt*t*tttt*tttt*t*tttt*t*tttt*tttt*t*tttt*t*tt*t*tttt*

[CHMERﬁ]*t*t*tt*t*t*tt*t*tt*t*t*tt*t*t*tt*t*tt*t*t*tt*t*t**t*t*tt*

[CAMERA] The path to data saving is /tmp.
[CAMERA] The number of captured photos is 5.
[CAMERA] save bmp and yuv format

[CAMERA] do not use watermarks
[cAMERﬁ]*tttttt*tttttt*tttt*tttttt*tttttt*tttt*tttttt*tttt*tttttt*
[CAMERA] Using format parameters NV21.
[CAMERA] camera pixelformat: NvV21

[CAMERA] Resolution size : 640 * 480
[CAMERA] The photo save path is ftmp.
[CAMERA] The number of photos taken is 5.
[CAMERA] Camera capture framerate is 30/1
[CAMERA] VIDIOC_S_FMT succeed

[CAMERA] fmt.type = 1

[CAMERA] fmt.fmt.pix.width = 640

[CAMERA] fmt.fmt.pix.height = 486

[CAMERA] fmt.fmt.pix.pixelformat = NV21
[CAMERA] fmt.fmt.pix.field = 1

[CAMERA] stream on succeed

[CAMERA] capture num is [0]

[CAMERA] capture num is [
[CAMERA] capture num is [2
[CAMERA] capture num is [
[CAMERA] capture num is [
[CAMERA] Capture thread finish
[CAMERA] close /dev/video®
root@Tinalinux: f#

6-5: camerademouser

i~
BT LERNETKI) open videoO T, FHFNERFIMIENFREREZ. BREANHEE
UKREENEE: BERMAKE. BMEER. 2N MNABRE R E —mMEBIEX D6 E)E RS
E8. WRSE ET%E;E’JI#HH:.E\, Al ITEIE{TRZF BRI A S debug BlIE1T camer-
ademo debug, ¥=$TH demo Y debug #3{, HMEHEFMNES, BE camera BRGNS
B, ZEMEmEEIURN NS HER, BiE buf NEE, KMFEREHMES,

6.3.2 #EEHI

EEEEATERMIEITA, —MEZPIEE, £ camera FRNTE, MEHELZFOREE
ANURFYWRZ EHIKE camera WEXEH,;, Z—MEEZETETEFNENES LANSE,
EFZBMASEET (AR LUERE camera &5, MIMMLIXARRER camera) o
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1. %I\ camerademo setting, MiZERIEFITENRRBNERIEZRE 2B,

o MARERREZ. BRE%KE. REHNEIF.

[EAM ERA] kA AAFE AT A A AT A AT T A A AT A AT T A A AT T AT T T A A AT A AT T oAb ddddx

[CAMERA] Please enter the data save path:

/tmp

[ CAMERA]
5

[ CAMERA]
[ CAMERA]

[CAMERA]
[CAMERA]
i]

[CAM ERA] AT A AR A AT A AA AR A AT A A A A A A A AT A A A AR A A AT A A A A A A A AT A A A Ao &
[CAMERA] The path to data saving is /tmp.

[ CAMERA] The number of captured photos is 5.

[CAMERA] save bmp and yuv format

Please

Please
B:save
l:save
2:save

o IR

enter the number of captured photos:

enter the data save type:
BMP and YUV formats

BMP format

YUV format

6-6: info )
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[CAMERA]tttttttttttttttttttttttttttttttt*tttttttttttttttttttttttt

[CAMERA] The sensor supports the following formats :
[CAMERA] index D YUV422P
[CAMERA] index 1 : NV16
[CAMERA] index 2 : NV61
[CAMERA] index 3 : YUV420
[CAMERA] index 4 : YvuU420
[CAMERA] index 5 : NV12
[CAMERA] index 6 : NV21
[CAMERA] index 7 : BGGRS
[CAMERA] index 8 : GBRGS
[CAMERA] index 9 : GRBGS
[CAMERA] index RGGB8
[CAMERA] index BGGR18
[CAMERA] index GBRG10
[CAMERA] index GRBG10
[CAMERA] index RGGB1©
[CAMERA] index BGGR12
[CAMERA] index GBRG12
[CAMERA] index GRBG12
[CAMERA] index RGGB12
[CAMERA] index YUYV
[CAMERA] index UYvy
[CAMERA] index VYUY
[CAMERA] index YVYU
[CAMERA] index : YUYV
[CAMERA] index 24 : UYVY
[CAMERA] index VYUY
[CAMERA] index YVYU
[CAMERA] index UyYVvy
[CAMERA] index VYUY
[CAMERA] index YVYU
[CAMERA] index YUYV
[CAMERA] Please enter the serial number you need for pixelformat:
18]

[CAMERA] The input value is 6.
[CAMERA] camera pixelformat: NV21

CAMERA | ** %%k kdkkdkkkkd kA kXA hk A dkdk bk hkddrdkkrdrrdkkrdrrdrdkrodhkrrdhohdd

% ®E FE FE FE FE S EE EE FE FE SE BE

% ®F BE FE EE FE FE ¥

6-7: format

o EFHHEGDYR,
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[EAMER}!‘] khkkkhkhkdtdkktdddddddttddddddddt o d bttt d ot ddddddtddddddit s

[ CAMERA] The Nvi12 qupportﬁ the following resolutions:
[CAMERA] Index ® : 2592 = 1936

[CAMERA] Index : 2048 = 1536

[CAMERA] Index : 1920 = 1080

[CAMERA] Index : 1600 x 1200

[CAMERA] Index : 1280 = 960

[CAMERA] Index : 1280 x 720

[CAMERA] Index : 1024 x 768

[CAMERA] Index : BOO x 600

[CAMERA] Index 8 : 640 x 480

[CAMERA] Please enter the serial number you need for windows size:
i]

[CAMERA] The input value is 0.

[CAMERA] Resolution size : 2592 = 1936

6-8: size

EEBSIIMNEE—N, WETENFAMEE, 51T camerademo settingﬂ'ebug BPA],

»
S

2. BMRIRESI

o ZXIABY video 0 T siicamerademo argvfl]argv[2] argv[3] argv[4] argv[5] argv[6]
argv[7].

BMASHRKREXAT:

argv[1]: cameraftii&=t- - -NV21 YUYV MIPEGE;

argv[2]: cameraZ¥iRwidth;
argv[3]: cameras¥iZEheight;
argv[4]: sensorigthifiz;

argv[5]: RERFBHEI: all- - -bmpFlyuviENEBRTEY bmp - - - (X LAbmpiEIRTE. yuv- - AYuviE X RE;

argv[6]: HRBHHNRERS;

argv[7]: HREBRIHE;

f590: camerademo NV21 640 480 30 yuv /tmp 2, ¥=imt 640*480@30fps BY NV21
BRBA U yuv B, RRIIKENMREFE/tmp B2 T, BEHE 2 K

HEER5RIANEE—H, NHTEFMANES, 1517 camerademo argv[1] argv[2] argv([3]
argv[4] argv[5] argv[6] argv[7] debug BlE],
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root@Tinalinux: /# camerademo NV21 640 480 0 yuv [tmp 2

[CAMERA]**********************************************************
[CAMERA]* *
[CAMERA]* this is camera test. &=
[CAMERA]* *

[CAMERA]t*t******t****t*t**t*t****t***t**t****t*t****t*t*tt*t****t

[CAMERA]*********************************t************************
[CAMERA] open fdev/videoB!

[cAMERA]*********************************t************************
ECAMERA]t*t******t****t*t**t*t******t****t******t****t*t**t*t*****

[CAMERA] The path to data saving is /ftmp.
[CAMERA] The number of captured photos is 2.
[CAMERA] save yuv format

[CAMERA] do not use watermarks
[CAMERA]**********************************************************
[CAMERA] Using format parameters NV21.
[CAMERA] camera pixelformat: NV21

[CAMERA] Resolution size : 640 * 480
[CAMERA] The photo save path is /tmp.
[CAMERA] The number of photos taken is 2.
[CAMERA] Camera capture framerate is 30/1
[CAMERA] VIDIOC_S_FMT succeed

[CAMERA] fmt.type = 1

[CAMERA] fmt.fmt.pix.width = 648

[CAMERA] fmt.fmt.pix.height = 486

[CAMERA] fmt.fmt.pix.pixelformat = NV21
[CAMERA] fmt.fmt.pix.field = 1

[CAMERA] stream on succeed

[CAMERA] capture num is [©]

[CAMERA] capture num is [1]
[CAMERA] Capture thread finish
[CAMERA] close /[dev/fvideoB

6-9: runl

o EFEMA video & : cameradémo argv[1] argv[2] argv[3] argv[4] argv[5] argv[6]
argv[7] argv[8le

MASHAREXNTF:

argv[l]: cameraifitit&zt---NV21 YUYV MIPEGZ;

argv[2]: cameraf¥iRwidth;

argv[3]: camera®¥=height;

argv[4]: sensorigtHmi=;

argv[5]: RERFBIEIN: all- - -bmpFyuviENEBRTE. bmp- - - (XLAbmpiEIRTE. yuv- - - (AYuviERRTZF;
argv([6]: HWIRBHNRERRZ,

argv[7]: HIRBRNHE;

argv[8]: videoTm&E5l;

f130: camerademo YUYV 640 480 30 yuv /tmp 1 1, JIg’y%a‘“ﬁ?/dev/videol T RHHEH
640*480@30fps ML yuv 183k, FHRI/KENMEIEE/tmp BETF, B 1 %,

HEEEESHINEE—H, WHHITENFHMES, B17 camerademo argv[1] argv[2] argv[3]
argv[4] argv[5] argv[6] argv[7] argv[8] debug BIF],
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root@Tinalinux: /# camerademo YUYV 640 480 6 yuv ftmp 1 1

[CAMERA]ttt*t*tt*t*ttt*ttttttt*tttt*t*ttttttt**tt*tttt*tttttttttt*
[ CAMERA]* *
[CAMERA]* this is camera test. &
[CAMERA]* *

[CAMERA]*******t*t**************t*t*t**************t*t****t*******

[CAMERA]*******t*t**************t*t****************t*t************

[CAMERA] open jfdev/videol!

[CAMERA]*******t*************************************t************

[CAMERA]*******t*************************************t************

[CAMERA] The path to data saving is /tmp.
[CAMERA] The number of captured photos is 1.
[CAMERA] save yuv format

[CAMERA] do not use watermarks
[CAMERA]*******t****************t*t****************t*t************
[CAMERA] Using format parameters YUYV.
[CAMERA] camera pixelformat: YUYV

[CAMERA] Resolution size : 640 * 480
[CAMERA] The photo save path is ftmp.
[CAMERA] The number of photos taken is 1.
[CAMERA] Camera capture framerate is 30/1

I[ CAMERA] VIDIOC_S_FMT succeed

[CAMERA] fmt.type = 1

[CAMERA] fmt.fmt.pix.width = 648

[CAMERA] fmt.fmt.pix.height = 480

[CAMERA] fmt.fmt.pix.pixelformat = YUYV
[CAMERA] fmt.fmt.pix.field = 1

[CAMERA] stream on succeed

[CAMERA] capture num is [8]

[CAMERA] Capture thread finish
[CAMERA] close /[dev/videol

6-10: run2

6.3.3 camerademo {®7F/RAW #kiE

YETHA camerademo fR77 RAW iR, REELHEKRKIZE RN RAW KRBT,

ik sensor IXEHHFHEY mbus code KEAZ I, RIGWEIH, EEEN mbus_code =

MEDIA BUS FMT SGRBG10 1x10, ARAR LAHIA sensor it RAWI10, camerademo RYHIHEEI
BB N RAW10 BNA], Eba%i N\ camerademo RGGB16 1920 1080 30 bmp /tmp 5, LA _F@p<imHECE
sensor fith RAW #iEHAFREE /tmp BR, fSWENBSERETH GEEFEHR) -

AE: RAW HUEXHHNRERZZ . raw .

6.3.4 debug = 2 &

T debug E8%iPA sensor WEHIHBXER, HEBINBRAFRELE. HE. REEIILL
RoKEMERIBERF:
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root@Tinalinux: /# camerademo debug
[CAMER%]******tttt********************tt**********tttt************
[ CAMERA]*

[ CAMERA]* this is camera test.

[ CAMERA]*

[CAMERﬁ]******tttt*********************************ttt************

[CAMERﬁ]******tttt********************************tttt************

[CAMERA] open fdev/video®!
[CﬁMERﬁ]tttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
[CAMERA_DEBUG] Querey device capabilities succeed

[CAMERA_DEBUG] cap.driver=sunxi-vin

[CAMERA_DEBUG] cap.card=sunxi-vin

[CAMERA_DEBUG] cap.bus_info=

[ CAMERA DEBUG] cap.version=65536

[CAMERA DEBUG] cap.capabilities=-2061496320
[CAMERQJtttttttttttttt*tt**ttt********ttttt**ttttttttttttt**tt*wtt
[CAMERA] The path to data saving is ftmp.

[CAMERA] The number of captured photos is 5.

[CAMERA] save bmp and yuv format

[CAMERA] do not use watermarks

6-11: debugl >

T debug 15 B85535 BBIREELRSZAFRIE TV LA sefisor ey 8T
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[CAMERA_DEBUG]*********************************************************

[CAMERA_DEBUG] enumerate image formats
[CAMERA_DEBUG] format index = name = YUV422P
[CAMERA _DEBUG] format index name = NV16
[CAMERA_DEBUG] format index name = NV61
[CAMERA_DEBUG] format index name = YUV420
[CAMERA DEBUG] format index name = YVU420
[CAMERA_DEBUG] format index name = NV12
[CAMERA_DEBUG] format index name = NV21
[CAMERA_DEBUG] format index name = YUYV
[CAMERA_DEBUG] format index name = UYVY
[CAMERA_DEBUG] format index name = VYUy

Wbk WKNRE2OD

\o

[CAMERA DEBUG] format index 18, name YVYU
[CAMERA DEBUG] format index 11, name = YUYV
[CAMERA DEBUG] format index 12, name = UYVY
[CAMERA_DEBUG] format index 13, name = VYUY
[CAMERA DEBUG] format index 14, name = YVYU

[CAMERA_DEBUG]*********************************************************

[CAMERA_DEBUG] The sensor supports the following formats :
[CAMERA_DEBUG] Index © : YUW422P.

[CAMERA_DEBUG] Index NV16.

[CAMERA_DEBUG] Index NV61.

[CAMERA_DEBUG] Index YUv420.

[CAMERA_DEBUG] Index YVU420.

[CAMERA_DEBUG] Index NV12.

[CAMERA_DEBUG] Index NV21.

[CAMERA_DEBUG] Index YUYV.

[CAMERA_DEBUG] Index uyvy.

[CAMERA_DEBUG] Index VYUY.

[CAMERA_DEBUG] Index : YVYU.

[CAMERA_DEBUG] Index : YUYV.

[CAMERA_DEBUG] Index UyYvy.

[CAMERA_DEBUG] Index
[CAMERA_DEBUG] Index

e L= Vo I R PV I N Iy
®e w4 m3 wE ®a wm sa we s

" D

o e e i o = I s
Pd

Fau L P

6-12: debug?2

imuTW%EﬁﬁﬁﬁﬁkﬁiﬁWﬁW$%§:

[CAMERA_DEBUG]**ttttttttttttttttttt****tttttttttttttttttttt***tttttttttt

[CAMERA_DEBUG] The YUV422P supports the following resolutions:
[CAMERA_DEBUG] Index ©® : 2592 * 1936

[CAMERA_DEBUG]*****t**ttttttttt***tt********tttttttt*t***tt********ttttt

[CAMERA_DEBUG] The NV16 supports the following resolutions:

[CAMERA_DEBUG] Index ® : 2592 * 1936

[CAMERA DEBUG]**********************************************************
[CAMERA DEBUG] The NV61 supports the following resolutions:
[CAMERA_DEBUG] Index ® : 2592 * 1936

ECAMERA_DEBUG]**tttttttttttttttttttt***tttttttttttttttttttt***tttttttttt

6-13: debug3

UTEERRARTREIREET sensor WERAMOMPWREFRER:
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[CAMERA] camera pixelformat: NV21
[CAMERA] Resolution size : 2592 * 1936

[CAMERA] The photo save path is /tmp.
[CAMERA] The number of photos taken is 5.

6-14: debug4

UTEERSREMEERINER, buf FENEEF:

[CAMERA] Camera capture framerate is 1/1
[CAMERA] VIDIOC_S_FMT succeed

[CAMERA] fmt.type = 9

[CAMERA] fmt.fmt.pix.width = 2592
[CAMERA] fmt.fmt.pix.heilght = 1936
[CAMERA] fmt.fmt.pix.pixelformat = NV21
[CAMERA] fmt.fmt.pix.field = 1
[CAMERA_DEBUG] regbuf number is 3

[CAMERA_DEBUG] map buffer index: em: Oxb679e060, len: 72dbe0, offset: O
[CAMERA_DEBUG] map buffer index: em: Oxb6870000, len: 72db00, offset: 72e008
[CAMERA_DEBUG] map buffer index: em: 0xb5942000, len: 72dbe0, offset: e5cO08
[CAMERA] stream on succeed
A
6-15: debugb X

UTERR R EaHEBRNERARSIURMA B REREE dgbuf BIIRIEYEEIFR:

[CAMERA] capture num is [0]
[CAMERA_DEBUG]*****DQBUF[@] FINISH***%*

[CAMERA_DEBUG] the interwval of two frames is 0 ms
[cAMERﬁ_DEBUG]****t****tttQBUF[G] FINISH**************

6-16: debug6

LIRS BIR7R1Z sensor g’g@?l‘ﬁfﬂﬂ%ﬂ]ﬁ’—?ﬁ =8

[cﬁMERA_DEBUG]**i*****t*************t******************t****t****************

[CAMERA_DEBUG] Query the actual frame rate.
[CAMERA_DEBUG] camera fps = 22.

[CﬁMERA_DEBUG]**tt***tt***tt**tt****t***tt***tt**tt***tt***tt**ttt**tt***tt**

6-17: debug7

UTMERRTM open T3 R BRI LIS RSB — MRS A EIFE, FOIANRENNIRBROENIRE:

[CAMERA_DEBUG]**************************************t************************

[CAMERA_DEBUG] Performance Testing---format:Nv21 size:2592 * 1936

[CAMERA_DEBUG] The interval from open to streaming is 345 ms.

[cAMERg_DEBUG]tt****ttttttt*t*****tttttttttt****ttttttttt*****tttttttttt***tt

6-18: debug8
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6.3.5 XHRERI

WEREZE, BREMEEE (BIA /tmp) TEREFEGHIE, BUESANERMHEN, —ME
YUV %3, L source #&:.yuv B#fRT7E; —#Z BMP &, U bmp #X.bmp X
=, tNTEFIR.

EERGIIEN, FE®I adb pull ssFBENERE TREGEE pull 2 PC IkEE,

root@Tinalinux: /tmp# 1s

TZ booting_state run source_NV21 5.yuv
bmp_NV21_1.bmp 1ib shm state

bmp_NV21 2.bmp lock source_NV21 1.yuv tmp

bmp_NV21_3.bmp log source_Nv21l_2.yuv
bmp_NV21 4.bmp resolv.conf source_NWV21 3.yuv
bmp_NV21 5.bmp resolv.conf.auto source_Nv21l 4.yuv
root@Tinalinux: /tmp# I

6-19: save

6.4 select timeout T, f{Al3R{E? <

7E5ehK sensor IXchA#5iEs IREIRIREE M0, I12C EREE, BEE /dev BRTEIEBNK
E’\J video _ﬁ_ﬁ‘“, ZEEILX@}EE camerademo i&?i’ﬁﬁ/ﬂ]“ﬂ, yﬂ%tﬂi'ﬂ,select timeout,end capture
thread!, X METLAIFRER LU MRIE#HTT debug,

1. EMRA A, HeRENTEREERTIUEEREEGIUE, BERA RENFF
SR EXEFE B IN—MERET 7S, XA LI7E sensor datasheet FEHRFEIHESEA
i

2. @ dmesg <%, EEEIEIT camerademo WEREFAZEEERENITE, &
MR813/R818 &, AZWI tdm HEXFERIELSITED, WEZEHIA, board.dts HRY isp
fcERTGIEM, %i%ﬁ%@ﬂ%, isp sel M tdm_rx sel BREERLEHF 0; WENNEEXIZ(T
f2E R isp0 B video T4 BEFRIBTT ispl BY video T 5

3. HithpyizlRRHOXEZE mipi FHOHFITHENE debug;

6.4.1 DVP sensor

1. #%E sensor WHE data ECEIEH, & 8 fiRY. 10 U9, 12 UM? MIAZE, KWEREH
B sensor formats # sys_config.fex ##Y csi data pin IRER G IEMH;

2. MCLK R E ST IEH;

3. sensor JKEMHY sensor g mbus config() K#EE N DVP sensor, type EEIEE N
V412 MBUS PARALLEL;

4. MWEHHM data B 8 fil. & 10 i, HEEHSIHEE RGN
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5. mKEENWE VSYNC. HSYNC BB K EE, XM MrcaE—7#iE. —17HiEES
%

6. ME data BB, BERERSLER;

7. MRKBHRF, 0BT sensor WEFREE, EEREKENHEUNRE, WRE, T%
HFiCERmEMLE"{REG_DLY, Oxff}“#{THENAIER, BIlEESAEIMER, sensor
WS HEEIRL [2C BEEF 7S,

8. MR LEEEZSEEREEIE, BATE sensor Wz, BUTEE, X=TMEEXH
BixE, BMEHERMERE, BRX=A"ENEERRAS, H 8 MEE, HM=H—T;

#define VREF_POL V4L2 MBUS VSYNC ACTIVE HIGH
#define HREF_POL VAL2 MBUS HSYNC ACTIVE HIGH
#define CLK POL V4L2 MBUS PCLK_SAMPLE RISING

6.4.2 mipi sensor

R mipi sensor FHIEELHE, MELT debug &F: &

</>

1. mipi EOMERIRFEERE ¥, mipl EEASRESMENES, BENBERS, ¢
KESTMEESRE, SR EEBZREUE;

2. T\ sensor RENEER mipi &, FFEEEF sensor g mbus config() E#¥% (lane
BEE)

3. TuEESNE mipi #OM data &. B, BEEREHERY,

4. WE—THEREEFEARBURMEMR, GINENAYER;

5. FtELAT SN sensor BT ¥ ZEH sensor win_sizes U TEHEERTSEHFES
HAREE, EAXRLESHR/EN mipl FUIEEE;

.hts = 3550, .vts = 1126, .pclk = 120 * 1000 * 1000, .mipi_bps = 480 * 1000

* 1000, o

L@ hts, X#F line length pck, VIS X#F frame length lines, 5&FFHRNEE—,
Pclk(Pixel clock) BY{EH PLL FEFHITESFEH, AIEEITE, pclk = hts x vts x fps;
mipi bps A mipi #IEEZE, mipi bps = hts x vts x fps x (12bit/10bit/8bit) / lane,

BLE sensor B9 datasheet ZBHNE hts # vts #Y, EZMA1E H Blanking # Vertical blank-
ing, MIHNFERANE:

hts = H Blanking + output width
vts = Vertical blanking + output height
Output_width M2 HI—ITHAN, output height FEHME—FIRIR,

gc -8y sensor, vts = VB + win_height + 16; VB #1 win_height 2 UM FE2H IR
EYi5389, X, win height @FFE, MARKEHNG.
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6.4.3 HtEEFM

6.4.3.1 R311. MR133

sensor_sel

£ vin ¥EZRH, sys config.fex B TEE:

[vind®/sensor0]

[vindO/sensorl]

[vind®/wincO]

vincO used
vincO csi sel

vincd mipi sel
vincO isp sel

vincO rear sensor_sel
vinc® front sensor sel
vincO sensor_list

9.

o

N

| | [ | S | N | I I
[cl ool oo RN

EXBEFEREEFE vincO rear sensor sel  vine0 front sensor sel NEEE, HE
1EEERN 0, FIP vind0/vined AL EH videoO 5, FHARE vind0/sensor0 T s=HEE
B sensor HHEREIE, YENEEN 08 1, FHA vind0/vincO BEM video0 TR,
Al UfEA vindO/sensor0 #1 vindO/sensorl #4> sensor HiH E &R, ®1LUEE ioctl B9
VIDIOC_S_INPUT B index @AW sensor ML ; HE(HMEEN 1 NIHE, REA
vindO/vincO EZERY video0 T =, FABYZE vind0/sensorl BY%HiH,

mipi AB EtE

mipi BBEAHEH, ®E—MHEFIRMNS ZEH7E R311. MR133 EF5ABXME L. —MKiE
g FATERZE MCSIB ARy mipi #0, XNMREB—MRECEFEHARIR, MCSIA. MCSIB,
XA EREECRPEANEM—AEO, MRPMER MCSIA 4Ry mipi #0, £
sys_config.fex RECEIT:

BT REMAMCSIA, FRURZEEENE [vindd/sensorl] ZAsensor, vincO® rear sensor sel #l
vincO front sensor sel #EEAR 1.

[vind®/vincO]

vincO used
vincO csi sel

vincd mipi sel
vincO isp sel

vincO rear sensor_sel
vinc® front sensor sel
vincO_sensor_list

o uw nmounonnu
(ol Sl e Cc oM OR U
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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

WRINFE © HRB2ERZRNERAR. RE—IMF 66



	概述
	编写目的
	适用范围
	相关人员

	模块介绍
	模块功能介绍
	硬件介绍
	源码结构介绍
	linux3.4 VFE框架
	linux3.10 VFE框架
	linux4.4 VFE框架
	linux4.4 VIN框架
	linux4.9 VIN框架
	linux5.4 VIN框架


	模块开发
	模块体系结构描述
	VFE框架
	VIN框架
	Camera通路框架

	驱动模块实现
	硬件部分
	内核device模块驱动
	驱动宏定义
	初始化代码
	曝光增益接口函数
	上下电控制函数
	检测函数
	SENSOR相关的IOCTL
	与 CSI 的接口
	分辨率配置

	LVDS接口须知
	内核代码注意事项


	模块配置
	Tina配置
	vfe框架
	vin框架

	CSI 板级配置
	sys_config.fex 平台配置
	board.dts 平台配置

	menuconfig配置说明
	如何增加 ISP 效果配置
	VFE 框架
	VIN 框架
	R系列
	V系列


	如何输出 RAW 数据
	如何计算实际曝光时间
	如何脱离isp tuning工具微调图像亮度
	VIN 如何设置裁剪和缩放

	模块调试常见问题
	移植一款 sensor 需要进行哪些操作
	I2C通信出现问题
	R16 R11 R40 等
	其他平台
	经典错误
	I2C 没有硬件上拉
	没有使能 I2C


	图像异常
	运行 camerademo 可以成功采集图像，但图像全黑(RAW sensor)
	camerademo 采集的图像颜色异常

	调试camera常见现象和功能检查
	画面大体轮廓正常，颜色出现大片绿色和紫红色
	画面大体轮廓正常，但出现不规则的绿色紫色条纹
	画面看起来像油画效果，过渡渐变的地方有一圈一圈
	出现[VFE_WARN] Nobody is waiting on this video buffer
	出现[VFE_WARN] Only three buffer left for csi
	sensor的硬件接口注意事项

	camera功能测试
	camerademo配置
	源码结构
	camerademo使用方法
	默认方式
	选择方式
	camerademo 保存 RAW 数据
	debug信息解析
	文件保存格式

	select timeout 了，如何操作？
	DVP sensor
	mipi sensor
	其他注意事项
	R311、MR133




