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Wide Super XGA

% (Ima ge resolution, WG “MRARELT . “MRATRL”
JI%[[_/‘ /T%%/ » éﬁio %JI_LLE/J ##zﬁn_l:‘
HFr ik iHBH
VGA oy
Video Graphicsl A"-a-!r 640x480 Eﬂﬁﬁqﬂ?ﬁg&ﬁf&
EEE?I{AEF VGA 320x240 VGA g 0g 7 —
HVGA AN 330 Lire J..kadt-irﬁ-rﬁ H1E
Half-size VGA THETEmes VISR ZT ISR T
WVGA 854x480 B TR 2 P RIm EERE 80085 , Pl iXfs ik
Wide VGA 500x480 ER AT PDA ShE S wE e 1l
QCIF M CIF B EmisE I ERRm SR, 2FF
Quarter CIF 176x144 Common Intermediate Format §& B H % B
EiLEERT
SVGA
Super VGA 800=600
XGA 800x600 ﬁﬁﬁ_ﬁfﬁﬁﬁﬁﬂk FI=RE .1 UEdKTﬁﬁﬁfﬁ%ﬂf VGA
Extended Graphics Array | 1024x768 EE’E » ¥ XGABIA [ Fi—RE TR &EH HEA
WXGA —fE12 15T, 1585 TRIEiCFskER. 75—
Wide XGA 1280x800 | [£1366x768, Batt7916:9, TENAT 37, 42,
462a~TAVFIR B E
WSXGA 1680x1050 | AZENSESTLL EMEREICALS, HEENR

ITRIARST LCD-TV R A M= m
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H T 7 B G AL K #8 \] 4» ) CCD (Charge Coupled Device, HLfaiil4r It
) FICMOS (Complementary Metal-Oxide Semiconductor, 4xJ&% /L4
PRI PR,

CCDE AL s & — M- Ak, HIEAR G R E: CCD EMA M
Nt T, BICCD EAVFZ ARSI A, BB OB, JRKE
SRR T, B INIRAETIUR SR U e v e e ik B B BB
CMOSHEKAKHCMOS 1.2, = Z A AT B4 Pl oG 2% B e i 2 44
, i DR RN A EE IR AR SR SEIIE A IR T B8, IX A B RN N BT = A 1 H
Vi R Al A TR g B B Al B

CMOS#HiLLT-CCD, HHFU/N, #eHEAZICCDHL/10, E4 L ECCDH
HABZETT I A . (HFELLCMOSHE AR K FEmti i) 5 115 2 35 S AR
FERE IS RE MR AL B T TRIAEAEAN S, H A0 R A 1 2R 0K ) B i
AR, AR, CMOSIMNH 2 T-CCD, M HH A RS I CCDAL R
R T CMOSHE S, (HIWTRATE GRS IR, CMOSYERE# LRI
Pn] LLA 0 v AR O RS 1B s )3 1 AL, IXAECMOSHE BE = a0 3 B
HHIH. Boh, CMOSH N L CCD, ﬁtﬁiﬁé\%iﬁﬂﬁm@ﬁ%&
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P R 2 2cdhs AR 2 i — B2 YUV RGBO

red

blue ) green

RGB model
¥'= 0.299%*R' + 0.587*G' + 0.114%B'
U'= -0.147%R' - 0.289%G' + 0.436%B' = 0.492*%(B'- Y')
V'= 0.615%R' - 0.515*G' - 0.100%B' = 0.877*(R'- ¥')
R' = Y' + 1.140%V!
G' = Y' - 0.394%U' - 0.581%V°

B' = Y¥Y' + 2.032*U"'
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I A R AR M B — M i & A O R AT A2, b3 5 1 5 ds il
v, MRAWERZ, W: MPEG (iz3hK% % % 4 Motion Picture
Experts Group) . AVI(EMALMAL £5 Audio Video Interleaved).
MOV (QuickTimes2 i #%20) . ASF(& 2% zLAdvanced
Streaming format). WMV(Windows Media Video). 3GP (3Giilifk
AR A Zm g A% ) . FLV (FLASH VIDEO) . RM5RMVB%:4%,
PRI AR S IR B AR R, IS EEN MR A . —
ARSI Ry, MUY . H WL AL fnd %245 15fps, 30fps,
60fps, 120fps&,

AW 2R ile DA DAY -~ &1 A S\ il 327 A1T. A
I??HJ@%L 7 I/_I K N OT P25 F.I 7(? =) ﬁ?ﬁL}t_IW’ I??H'JJ&—‘F/J:_ ° I/U

WG S AECIF (352x288) 43R T ] SEL 30fpsfE 4t %, )F"JT
VGA (640x480) Zr#ER Tt R 10fpsiif . WU ALdn R ik FEes
25BN N ) R . — LN A IS, —30fpsﬂﬁiﬁ%§§fu&%
T
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DR RN T LLTE PR E=- LB 2T 2

e SCCB (Serial Camera Control Bus) & {aifbII2CHMN, T A FhA% S A% 5%
s IS Bk, REH 2 :ji, W] PATRIAE A P2 TAE 7 20,
Hp=4E X: SCCB_E/2f5 54, SIO_CREM4PHNE, SIO_D&EHAT
X ) B 2k . =2k SsCCB R 2k 7 - T

Figure 3-1 3-Wire Data Transmission Timing Diagram

Start of Stop of
Transmiasion Tranamission
SCCB_E —— —_—
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S5PC100:5: i ICAMIFE: 1Sk /44

Cameral

Camera1l
MIPI CSI

|

AXlinterconnect

3 Yy - - 3
R w R w R| | W R R
: M L m
CAMIFD Local W0
| 5 |
* v DISPLAY
3 CAMIF1 Local VP T | Contralier
S
. i 1
Local W 2
CAMIF2

LCD

MIPI DSI—

Sub_block of Visual System in SS5PC100x
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S5PC100:t: 1 FICAMIFZ L AT 55 4 — A 24 FIUFIMC  (Fully Interactive Mobile
Camera Interface) . fECortex-A87, HETHIMRAE4.0. 1% ZFFITU RBT-
601/656%51E, AXIFEL, MIPIHEEL ., &HARHIANEEG R~ H8192X8192,

S5PC100f5 = AN i F 4 ke L Hot, Audsi Fer=/E 48 . DMAE . AR iE DL
Nz [ 5 b B P T A A

HAF =0 E
SCREZ AT AR L

» DMA (AXI64bitsH 1) Bzl
» MIPI (CSI) #izt

SCFE 2 i AR
»  DMA (AXI64bitsi% 1) Bizt
»  EHAEAHFIFOR L

FE BB 40 BB R

A G R )RR ) 245 5 Bl

B k8192 X 819211 i N &4 4y i %
BTN S e i

CFFMH A D g

o
7
0y

EEEWHEFEFAEMW http://www.hqyj.com/




Y GAITENES
IT— r/» \\‘r Y B Y l/._
Toe R RIS
CAMIF# HIE AR K7 1 -
PCLK_A: 2 Sl 4%h, driven by the externalCamera processor A
VSYNC_A: MilF]2>, driven by the externalCamera processor A

HREF_A: /K°FIH2, driven by the external Camera processor A
DATA[7:0]: 4% 5%, driven by the external Camera processor A

TAE R BE-CAMIFEE

mcu{ |

Chip 10
ERST I
[ veviic_a

s

CAMIF

NC I
A\ L. No
Camera HREF_A No C..- :) Skew
eha N

10 Connection Guide
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e AN Trr:—A_L./.—I-A_LI—.—rr,.:n:II\ 771 7\ L .,./\
DI R IR B 20 18 XIS 22 T\ W TV T-VAIZ) T
» VAL (Video4Linux, Video for Linux) +&M2.1XRRAS ) PR T U6 H LAY,
FEAENNUX N AZ 1 OC TAAM AL 25 10 1 R G0, 0 SR #& R4l . AN
25 XA N TIT G, Heik A VAL2 (Video4Linux2, Video for Linux
Two) iR BI N I T, B8 T VAL 7rbug. VAL2 T
[P H B SR 2 s, Hoh B — 3 e A i Lo B OE AR &
o VAL2ERMA T JUML A .
» A, PSR AR M (video capture interface)

UK ) v Sk Bl FAS Sk

B. #4542 I (video output interface)

KBTS FE A E R g, ] BU H AR 5 i X i %

C. HIEALHAI% 11 (video overlay interface)

XS RAR T 5 B Bk H 25 s & AR AR & 2%, A& CPU

D. #WA0 [a] % Be 5 54 1 (VBI interface)

N 1] BAU ) A Sl B i AE 5

E. Y& AL 1 (radio interface)

X 9 A F 5 A T AM B F M 400k 1 45
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<
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application{open()- ioctl())
/devivideoX
(XBFHEE, TRET 8, RRESY | gep
[ .
lsys_open{}\ sys_ioctl()

VFS
(Virtual File System)

I

EZOE .
{ struct cdev) \

| \add_cdev()
struct file_operations ’$ﬁ-‘|§ﬁ~;§ﬂﬂ

val2 LB /
BTEE. BERNEFE \

I struct v4i2_file_operations

\video_register device()

JIEE A

REE /

( struct video_device) ~
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BEOE gtruct cdev {

congt struct file_operations *oRs,
ﬂeth dev: \

AN

w. iocti(struct inode *inode, struct file *filp,
unsigned int cmd, unsigned long arg){

static const struct file_ope
open = v4I2_open,

i

struct video _device "vdev = video_devdata(filp);
if (Iwdev->fops->ioctl)

retum -ENOTTY;
retum vdev->fops-=ioctl(filp, cmd, arg);

ioctl = vdI2_iocth

struct cdev “cdev_alloc{vo iiﬁ

struct video _device "video device[VIDEQ NUM_DEVICES];

[ %
int Video_ﬁgister_dev¢e{5tru::t video_device *vdev, inttype, int nr)
Il

!
I
I
1 | #define VIDEO_NUM_DEVICES 256
I
I
[

T . - '
IREE struct video_device( | longxxxdev_locti{struct file *filp, unsigned int cmd, unsigned long arg)
const struct v4i2_file_operations *fops—1 ¢

struct cdev “cdev;
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15K YK B 45 K Je AR ACAL 73 AT -android R 48 2 A 26

Hardware Abstraction Layer

APPLICATIONS

Dialer SMS/MMS 1™ Browser Camera Alarm Calculator
Voice Dial Ermail Calendar Media Player  Photo Album Clock

APPLICATION FRAMEWIORK

Window
Manager

View Motification

tent riders
Content Providers System Manager

Activity Manager

Location

Telephony
Manager

Package Manager Manager

Resource Manager

LIBRARIES ANDROID RUNTIME
Surface Media

Manager Frameworl

Audio

Manager

SQLite WeblKit Core Libraries

OpenGLES FreeType ssL
HarRDWARE ABSTRACTION LAYER

Graphics Audio Camera Bluetooth GPS Radic (RIL)

LiINUX KERNEL

Shared Memory

Display Driver Camera Driver Bluetooth Driver Dirrer

Binder (IPC) Driver

USB Driver Keypad Driver WiFi Driver Audio Power

Drivers Management
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Java APP application
l [ !
Java Framework v Framework
l F
TNI #0O
libm_nmtime.scr !
API )
Library

EER xxx s0
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o 15 Sk X ) & ) S i

M ARAL 43 M1 =android &2 48 /2 A48

Java Framework
1, System loadLibrary ( "libxxx_muntime" ) 2. EAGE_mit))
== == === - SreTere e === = e = mm == s s s ===
:\ JTNI %D l’ :
- :_-,.;E-i'%*g 'l\" -------- 1 _____________ .
- - G = -
jint TNT DnLuad(Jm‘EW* VI, 'I.md* IE'SEﬂEﬂ){ ] ks‘taua'mnst TNINativeMethod gMethods[] S it S
INIEav™® env; - " mit" "()Z", (void¥xy init}, Tee
_ -jrlass clazz; e oo T
;,."' vm- :GttEm({mmd**}&em JNI VERSION _9); o | s,
K clazz = env bFu;ﬂdETass[kClasshamﬂ ! Y
Ky env->RegisterNatives(clazz, gMethods, ¥ *\
! sizeof(gMethods) / sizeof{ gMethods[0])); jint xxx_init(JNIEnv *env, jclass clazz){ \
| hw_get_module(XXX HARDWARE MODULE_ID, !
x 1 (const hw_module_t**)&module) =— 0); !
'I.\. F)
S module->methods->open(module, o
N XXX HARDWARE MODULE ID, .
Y runtime library: libxxx_runtime so (struct hw_device_t**)device); A
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-~

7\ LI

i
Q.

O

jmt XXX Hzftrl‘u'lfﬁ-. *env, jelass clazz){

moduje->methods->open(module,

=
-———

“hw _ge't module{ XXX HARDWARE MODULE ID,
{const hw_module t**)&module) == 0);

1
1 XXX HARDWARE \IODM
| {su-uct hw dewc;g t**)devi

i
-
==

struct xxx_device_t *device = NULL;

_'_/.—v"

_-""-"-

_—
jint xxx_devctl{TNIEnv* env, jobject thiz){

;i-;e-;'—ice—}do.’lvnl();

reurn 0; |

- -
- -

.
LY

runtime library:
]
libxxx_runtime.so

sruct xxx_module_t HAL  MODWLE INFO_SYM = {

. struct hw_module mcthqu o= mgdulc met.huds = {

common: { o “u Open: Xxx_ device_open .
HA;tDﬁmRE MODULE_TAG. b S I S
*.erslon _major- 1, ~ t = =
M:-rﬁon minor: 0, int xxx_devﬂ!_upen(cu st struct hw_module_t* module, -,
o " id: XXX HARDWARE MODULE_ID const char* name, struct hw_device_t** device){  +|
b name: "xxx HAL module”, struct xxx_device_t *context; .
K author: "farsight”,  context = (sstruct xyx_device_t*)malloc(sizeof(*context)); "

! methods: &xxx_module_metlods, .+~ context->common thg= HARDWARE_DEVICE_TAG; '
/ }s 1 context->commeon.Jersion = (; L
1 VREMEEO o context->common thodule= module; "
' 1 o context->common close = xxx_device close; N
4 — . context->devetl= xxx_devctl; g

Y struct xxx_device_t { - s I E
\\ struct hw_device_t common: device= (struct hwy devife_t *)&(context); L/
.. int (*devetl)(struct xxx_device t *dev); T : .
Fose v )

int xxx_devetl(struct xxx_device t

*dﬂjl{ ) -
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ST

Camera APP: Camera apk

packages'apps Camera application

android hardware camera: framework jar framework
frameworks'base'core'java'android hardware

android runtme library: libandroid mmntme so Camera service : libcameraservice.so S
frameworks'base'\core jni frameworks'base\services .camera runtime library
Camera client: hibcamera_client so Camera HAL : camera xxx.so
frameworks'base libs camera hardware'xxx'\camera hardware
: 3
1 system|call 1
IPC: binder driver Camera driver kenerl
drivers'staging'android drivers\media\video'stix

==
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