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2. RS

I PEABRAR I RE, BARE, BRI H 1AL LA 5
IR A28

2.1. HEHRINEEN A

Android Camera 5 H T8, 18, WHUETESES 5.

2.2, WEHNH
File
— [=—=1 Vi [==) (Picture/Video)
CMOS
—{ sensor CSI [m==pi ISP ‘

o o

2.3. PEAHER

SHIFERE R (AR 1280x800) AR EE (W4 #E%. 800x1280),
A5G Sk RGN R ER 1

febE S5 2R CF ARG, A 5.
£15 77

AT

MENU

v

MENU

LCD LCD
1280x800 800x1280

BAG A T A WA (IR 0 B, 41428 90 8% 270 -
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HHE H# T

oI

v
v

E A R 7 A
DI LA (R S AR A6 29 O B O
AR AR
MENU - : MENU
LCD + =

800X480

18 T 5 5 N e B AR Sk AR A SN 90 JEE B 270 FEFRIAR AL
SEP

MENU A4 W MENU

LcD
480X800 + C}@i =

v

IEMiER S, 7EHCE SCHF camera.cfg H%F camera orientation Bt & A% Sk 4
FRE, XM RG] CLE I R 5k R A A R

2.4, JRRSSE RIS

I PGPS ) HA H sRAH A

Camera HAL {55 £ T Android\device\softwinner\wing-common\hardware\camera

o
2.5. BRI E N A

A20 J7% Android Z4tH Camera XK IR L INZY, 7E init.sun7i.rc X4 H
e B 451 2 -
#esi module
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insmod /System/vendor/modules/videobuf-core. ko
insmod /System/vendor/modules/videobuf-dma-contig. ko

insmod /System/vendor/modules/ov3640. ko

insmod /System/vendor/modules/ec0307. ko

insmod /System/vendor/modules/sunxi_csil.ko

AN R IR RN, W2 7E/dev/ H 3% R THIAE BT si/dev/videol, E4H Android
JRREAE e, HREBUSSBIR, BI417E veventd.sun7irc H:

/dev/videol 0666  media media

YT ARG I KN G UEA T E 7 Camera HAL FEMASEEL, HEIEMT
e B S P SR AT

2.5.1. camera.cfg

A T 445 Camera HAL (IS RENS FE A & FHAS RIS SAR A, FRATTH — 1
Z PR RS RIE L camera.cfg CHRECE, 1F Camera HAL fUAS il it 152
HY camera.cfg >R Ad FH AR AR 2H..
AT B — N camera.cfg K HC & C1F:
camera.cfg W E X 75 H Sk NIERE;
FARME AN key = value

JUASFE T key:

Key Description

key camera exif ma | &R A S(EE, B ENEA M exif (5 2+

ke

key camera exif mo

del

number_of camera TR HT RS LRk, BBk 1, BN
2

camera_id Android R4 TEG kid 5, WERAH—DMERAELNid
5 0; WERA A RAZ LI G B gk id 0, A E
Bkid M 1

camera_facing HIRRAXNAG LA FT B2 f5 &, Android &G X
T B A G BRRGCRE TR R A B2 AR, fTE
BB IR S A 5A

use_builtin_isp X FANAs ISP HIHRAZ S CF 8 AT IC 1 ISP) A 1,
Ay 0

camera_orientation TG T M), EEAEYERBE N 0, YBEEE o
90 =Y 270

A20 Camera L TT /& it BH -7-
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camera_device YT TRAR S IR ) & S5 AR, L THT T IR 3R AR
K. WERPIA AR K 70 J%éUTﬂEﬁ CSI _Emf, A4
MG L B & 45 A FR AR, WA AR SEH
—AN CSI #:11, ﬁﬁ/éxlzﬂﬁ/\%a@%mu% MAHFE,
HTﬁﬁEL_ﬁﬂ:EE’J device id KX 73 A [ 315k

device id device_id 72X TP EAG L HLH — A CST 8 LI H 4T
FFAS R (4515 3% F 1, device id A 0 2 BRIAFTIF %1%
3k; device id 4 1 W75 24T 152 4% 45 m B U 46 21 12 5845
%k

Pl LI A _E AR T AN

used_xxx: N 0 BIRRGEANLHRE, N 1 RRRGELH,

WER ARG SRR, A

key_support_xxx /& F{E R B 5 G0 I SCRFEIAE

key_ default_xxx J& ({E R B BIA BB,

7E camera.cfg H & X used xxx H4 P il used preview size il used picture size
FE L ZC B, R T I

BT camera.cfg FC & SCHU1 R :

HT camera I &

- R

,; key = key value

; VER T ey RIS
key_value ZIRFE key 5 IHINGSE5 )5 1, 17T [F—17H,
key value [RHIKADFy 256 715 LA,

ks
;- extf information of "make” and "model”

key camera_exif make = MAKE EVB
key _camera_exif model = MODEL EVB

,; 1 for single camera, 2 for double camera

number _of camera =2

A20 Camera FH T /& 1 B _8-
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; CAMERA FACING BACK
L ovI640

s

camera id =0

s

- 1 for CAMERA FACING FRONT
- 0 for CAMERA FACING BACK

B

camera_facing =0

;1 for camera without isp(using built-in isp of Axx)
;O for camera with isp

s

use builtin isp =0

s

,; camera orientation (0, 90, 180, 270)

s

camera_orientation = ()

s

;- driver device name

s

camera_device = /dev/videol

;- device id
,; Jor two camera devices with one CS/

device id =0

used preview size =/
key support preview size = 1280x720,640x480
key_default preview size = /2850x720

used picture size =/
key support picture size = 2392x19306,1600x1200, 1280x 1024
key default picture size = 2592x1936

used flash _mode = 0

A20 Camera FEELTF & 1508
Copyright © 2013 Allwinner Technology. All Rights Reserved.
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key support flash_mode = on,off, auto
key default flash mode = on

used color effect=17
key support color effect = none,mono,negative,sepia,aqua
key default color effect = none

used frame rate =1
key support frame rate =25
key default frame rate =25

used focus mode =/

key support focus mode =
auto, infinity,macro,fixed,continuous-video, continuous-picture

;S FF R AEXT B L [T continuous-video, continuous-picture, 3% FF N
KX Py~ 2

key default focus mode = auto

used scene mode = 0

key support scene mode =
auto,portrait, landscape, night, night-portrait, theatre, beach, snow,sunset,steadyphotro, fir
eworks,sports,party,candlelight, barcode

key default scene mode = auto

used white balance =7

key _support white balance =
auto,incandescent,fluorescent, warm-fluorescent, daylight, cloudy-daylight

key default white balance = auto

used exposure compensation =/

key _max_exposure compensation =3
key min_exposure compensation = -3
key step exposure compensation = /
key default exposure compensation = 0

s

; CAMERA FACING FRONT
;gc2035

camera id =1/

A20 Camera FH T /& 1 B -10-
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;1 for camera without isp(using built-in isp of Axx)
;O for camera with isp

B

use builtin _isp =0

s

- 1 for CAMERA FACING FRONT
- 0 for CAMERA FACING BACK

s

camera_facing =/

s

,; camera orientation (0, 90, 180, 270)

s

camera_orientation = ()

s

;- driver device name

s

camera_device = /dev/videol

;device id
,; Jor two camera devices with one CS/

device id =7

used preview size =/
key _support preview size = 640x450
key default preview size = 640x480

used picture size =/
key _support picture size = 1600x1200,640x450
key default picture size = 1600x1200

used flash mode = 0
key support flash_mode = on,off, auto
key default flash _mode = on

used color effect= 0
key support color effect = none,mono,negative,sepia,aqua
key default color effect = none

A20 Camera FEELTF & 1508
Copyright © 2013 Allwinner Technology. All Rights Reserved.



7o E R B

Allwinner Technology

used frame rate =1
key _support frame rate =20
key default frame rate =20

used focus mode = 0
key support focus mode = auto,infinity,macro,fixed
key default focus mode = auto

used scene mode = 0

key support scene mode =
auto,portrait, landscape, night, night-portrait, theatre, beach, snow,sunset,steadyphoro, fir
eworks,sports,party,candlelight, barcode

key default scene mode = auto

used white balance = 0

key _support white balance =
auto,incandescent,fluorescent, warm-fluorescent,daylight, cloudy-daylight

key default white balance = auto

used exposure compensation = 0

key _max_exposure compensation =3
key min_exposure compensation = -3
key step exposure compensation = /
key default exposure compensation = 0

A20 Camera PRI /& 50 B _12-
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2.5.2. media_profiles.xml

media_profiles.xml F THc B %14 S 4.
FER MR E, R EBS LAk 7RI
SR 0 T AR L W 43 1 M B il B S B R Sk camerald="0" 1 {i] B &% & &

camerald="1".

X ML AR SE PR R B S BB T ] e s bR U

KT EBS

EncoderProfile quality | 5% & i &, £ Android2.3 1 20l Z ¢ & M il "low”
A1 high”; Android4.0 ' BK 1A > F 1080p”, »720p”,
“480p™, AN T A VATHIACE, ¥ T 3L FF low”
F1”high”, #EAh Android4.0 H 3 RF T RERS SRR 2, I
KB 4y ) & AE I B B RN N B timelapse™, {51 4
timelapse480p” 2§

Video codec ks, X By h2647RBIA]

bitRate JE U AR S A RS AR A ARk sy, SR SO i TR
(PR BRI T, & o (i A0, {FL 7 R 8 AR

width, height SEAGSUAEI oy R, o3 IR B 58 R iy

frameRate FRAT ST AR B it 22, SRR il 26 75 22 5 3045 Sk R AR MR
—%

sampleRate AERERER, RERR S, &R, RZIFA

channels A IR IEAE A, I8 1T B T BODUE

ImageEncoding quality | JE3E FARRRE &t, /Xt T R, Ksn A —H

XFT Android4.1 St 7Y e B 40 (BULEE 7 ):
<CamcorderProfiles camerald="0">
<EncoderProfile guality="1050p" fileF ormat="mp4" duration="30">
<Video codec="h264"
bitRate="15000000"
width="1920"
height="10850"
JSrameRate="30"/>
<Audlio codec="aac”
bitRate="128000"
sampleRate="44100"
channels="1" />
</EncoderProfile>
<EncoderProfile guality="720p" fileFormat="mp4" duration="30">

A20 Camera PAH T %% it B -13-
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<Video codec="h264"
bitRate="5000000"
width="1280"
height="720"
JrameRate="30" />

<Audio codec="aac”
bitRate="128000"
sampleRate="44100"
channels="1" />

</FncoderProfile>

<EncoderProfile quality="4850p" fileFormat="mp4" duration="30">
<Video codec="h264"
bitRate="1500000"
width="640"
height="480"
JrameRate="25" />
<Audio codec="aac"
bitRate="12200"
sampleRate="8000"
channels="1"/>
</FncoderProfile>

<EncoderProfile quality="timelapsel0S0p " fileFormat="mp4" duration="30">
<Video codec="h264"
bitRate="15000000"
width="1920"
height="10850"
JrameRate="30" />
<Audio codec="aac"
bitRate="1285000"
sampleRate="44100"
channels="1"/>
</FncoderProfile>

<EncoderProfile quality="timelapse720p" fileF ormat="mp4" duration="30">
<Video codec="h264"
bitRate="3000000"
width="1280"
height="720"
JrameRate="30" />
</-- audlio setting is ignored -->

A20 Camera PAH T %% it B - 14 -
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<Audio codec="aac”
bitRate="1285000"
sampleRate="44100"
channels="1"/>
</FncoderProfile>

<EncoderProfile quality="timelapse480p" filef ormar="mp4" duration="30">

<Video codec="h264"
bitRate="1500000"
width="640"
height="4850"
JrameRate="25" />

<Audio codec="aac"”
bitRate="12200"
sampleRate="8000"
channels="1"/>

</FncoderProfile>

<I/mageFncoding quality="90" />
<I/mageFncoding quality="80" />
<I/mageFncoding quality="70" />
<I/mageDecoding memCap="20000000" />

<Camera previewlFrameRate="0" />
</CamcorderProfiles>

<CamcorderProfiles camerald="1">
<EncoderProfile guality="4850p" fileFormat="mp4" duration="30">
<Video codec="h264"
bitRate="1500000"
width="640"
height="4850"
JrameRate="25" />
<Audio codec="aac"
bitRate="12200"
sampleRate="8000"
channels="1"/>

</FncoderProfile>

<EncoderProfile quality="timelapse4S0p" fileF ormat="mp4" duration="30">
<Video codec="h264"

A20 Camera PAH T %% it B -15-
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bitRate="1500000"
width="640"
height="480"
JrameRate="23" />
<Audio codec="aac”
bitRate="12200"
sampleRate="8000"
channels="1"/>
</EncoderProfile>

<I/mageFncoding quality="90" />
<I/magelfncoding quality="80" />
<I/mageFncoding quality="70" />
<I/mageDecoding memCap="20000000" />

<Camera previewlFrameRate="0" />
</CamcorderProfiles>

<EncoderOutputFileFormat name="mp4" />

</--
Ilf a codec is not enabled, it is invisible to the applications
In other words, the applications won't be able to use the codec
or query the capabilities of the codec at all if it is disabled
>

<VideoEncoderCap name="h264" enabled="true"”
minBitRate="64000" maxBitRate="3000000"
minFrameWidth="320" maxFrameWidth="1600"
minFrameltleight="240" maxtrameHeight="1200"
minFrameRate="1" maxFrameRate="30" />
<AudioFncoderCap name="aac" enabled="true"”
minBitRate="12200" maxBitRate="57200"
minSampleRate="8000" maxSampleRate="44100"
minChannels="1" maxChannels="1" />
<AudioFncoderCap name="anmrwb" enabled="true"”
minBitRate="6600" maxBitRate="23050"
minSampleRate="16000" maxSampleRate="16000"
minChannels="1" maxChannels="1" />

=

<AudioFncoderCap name="amrnb" enabled="true”

A20 Camera PAH T %% it B - 16 -
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minBitRate="5525" maxBitRate="712200"
minSampleRate="8000" maxSampleRate="8000"
minChannels="1" maxChannels="1" />

</--
FIXME:
We do not check decoder capabilities at present
At present, we only check whether windows media is visible
Jor TEST applications. For other applications, we do
not perform any checks at all.

>

<VideoDecoderCap name="wmv" enabled="true"/>

<AudioDecoderCap name="wma" enabled="true"/>

</
The VideoEditor Capability configuration.:
- maxinputFrameWidth.: maximum video width of imported video clip.
- maxinputFrameHeight: maximum video height of imported video clip.
- maxQuiputFrameWidth. maximum video width of exported video clip.
- maxQuiputFramelleight. maximum video height of exported video clip.
- maxPrefetchYUVFrames.: maximum prefetch YUV frames for encoder;
used to limit the amount of memory for prefetched YUV frames.
For this platform, it allows maximum 30MB(EMB per [080p frame x 10
Jrames) memory.
>
<VideoEditorCap maxinputtrameWidth="71920"
maxinputlrameteight="1080" maxQOuiputlrameWidth="71920"
maxOQutputFrametleight="1050" maxPrefetchYUVFrames="10"/>
</--
The VideoEditor Export codec profile and level values
correspond to the values in OMX Video.h.
F.g. for h264, profile value I means OMX VIDEO AVCProfileBaseline
and  level 4096 means OMX VIDEO AVClLevel4/.
Please note that the values are in decimal.
These values are for video encoder:

>
</--
Codec = h.264, Baseline profile, level 4.7
>
<ExportVideoProfile name="h264" profile= "1" leve/="4096"/>
</--
Codec = h.263, Baseline profile, level 0
>
A20 Camera LI & 1 B -17 -
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<ExportVideoProfile name="h263" profile= "1" leve/="1"/>
</--

Codec = mpeg4, Simple profile, level 5
>
<ExportVideoProfile name="m#v" profile= "1" leve/="128"/>
</MediaSettings>

A20 Camera BiHF & it B
Copyright © 2013 Allwinner Technology. All Rights Reserved.
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3. BB R G5 M IR

Android Framework

ol R R L R, R U
WP A %0

JAVA APP
Camera API MediaRecorder
API
Native JNI Native JNI
/| f  Listenerdt % callback if %

\

Caprér Cameralistener MediaRecorder

G

Binder \ ][Binder

[ B Roas ub AR R
2.3 e o At B R

Preview

CameraClient CameraService MediaPlayerService Medl(a:ﬁ:ﬁ?rder
\ ,
\ Camera HAL CedarX Recorder HW Encoder
2 4

Take Picture

Linux

V4L2 Driver

P 1.Camera b g 3 A 25

ST ARG RN GCRU, RAEELI EERY AT A E‘J“ﬁlzﬁj\, FATFR N Camera HAL 2.
7E Android H, Camera HAL 2 RIAE B 11

0ps?« _module_tiflopent B,
i # # N % CameraHardwaref % i

hardware

\lwmmmhﬁm

+w _get_module ()
+iw _get_module by _class()
Hoad()

char' id, struct hw_device_t** device);

TRME ALK v _device th i R

B :int (*close) |struct hw_device_t* device);

i ¥ canera_nodule_ti ¥

camera_device_ops

camera_device_t camera_module_t
i _device t common ; v _module _t common ;
i G
-camera_device_ops_{ *ops; +get_number of cameras()
-void *priv; +get_camera_info() step2: f i module->methods->open(]
= — B R bu_device th i

w

HALCameraFactory

‘ Step3: # if mDevice->opsk @A EALN &N

-CameraHardware** mHardwareCameras;

v _module methods t mCameraModuleMethods ; | -~ 7o camera_device_ops_t mDeviceOps;

CameraHardware

+int get_number of cameras()
+int get_camera_info ()
+int device _open ()

preview_stream _ops camera_preview_window

2 preview _stream _ops nw ;
-void *user;

E¥: int (*open)|const struct mimodule t' module, const

Stepl: onFirstRef# i ilhv _get module

A20 Camera LI & 1 B -19-
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CameraService i hw get module $H{ camera_module t X %;

CameraService H 6@ CameraHardwarelnterface SZ4;

CameraHardwarelnterface X} 4 1] | camera_module t fJ3% 1 open, XHLhw device t X} %,
W AE A 1) camera_device_ops_t H1 [ ek a4t

CameraHardwarelnterface X SR AE FH T 10008 1 pR BB %15

Android4.1 F' Camera HAL SZ3IL I 45 74 & 0 R :

camera_device_t

h v _module_methods_t 3y _device _t common;

-camera_device ops t *ops;
+open () -void *priv;

HALCameraFactory
9 3 B e S

CameraHardward! §

new LameraHardwareDevice

CameraHardware CallbackNotifier
HALCameraFactory

- i t mDevi ;
-CameraHardware** mHardwareCameras; _Eaanr;e;raﬁgl:rv;rcnee?g: ﬁ-an;ra?;éctzgps ?
-iv _module methods t mCameraModuleMethods ; _CallbackNotifier mCallbackNotificr:
ﬁnt get_number_.o f_cameras() -Preview Window mPreview Window ; PreviewWindow
+int get_camera_info() -V4L2CameraDevice * n V 4L.2CameraDevice; - " mProviewW indow -
+int device_open (4 preview _stream_ops ¥ mPreview Window ;

openk ff j/

mHardwareCameras[camera_id ]->connectCamera(device) ;

V4L2CameraDevice
iﬁoz\jihcwe’?ezzgni;ﬁ;& D' -CameraHardware* mCameraHAL;
-PreviewWindow * mPreview Window
-CallbackNotifier* mCallbackNotifier;
He AT
A20 Camera I & 15107 -20 -
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4, L

® A KA INEKI

TR CR I 1R “EIFE R 7, HGAE logeat HIHEHE R, WIRIR/RICIEER
Camera

LCameraService(14364): Opening camera 0

EV4LL2CameraDevice(14364): ERROR opening /dev/videol: No such file or directory

E/HAL CameraFactory(14364): cameraDeviceOpen: Unable to connect camera

E/CameraService(14364): Could not open camera 0: -22

LCameraService(14364): Destroying camera 0

E/CameraHolder(30100): fail to connect Camera

KRRy CSTIKAN WA R A B R B KBl A I E ) .

A LLE adb THRBATER, —LLfiHE adb H a7 400N

1. /] 1Ismod fiv & 2 WXB 2 5 I %k

2). f£ adb shell {fiH] cat /proc/kmsg T4, BLE &M L EH N HTEE &,
mAENREIEH B R, —BE O TS E AR R A — 2SR
sys_configl.fex SC{H (I B AS B 5 N8 KB AVLEL, —J2 probe bF#id 3|t LT %
B RE IR 58 B probe [Nk (8], = /& RA) -5 i fs B B [ 4 A UL

A20 Camera PAH T %% it B 221 -
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5. Declaration

This(A20 Camera & & 1 ) is the original work and copyrighted property of Allwinner
Technology (“Allwinner”). Reproduction in whole or in part must obtain the written approval
of Allwinner and give clear acknowledgement to the copyright owner.

The information furnished by Allwinner is believed to be accurate and reliable. Allwinner
reserves the right to make changes in circuit design and/or specifications at any time without
notice. Allwinner does not assume any responsibility and liability for its use. Nor for any
infringements of patents or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of Allwinner.
This datasheet neither states nor implies warranty of any kind, including fitness for any
particular application.

A20 Camera PAH T %% it B -0
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