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VICAP (video capture unit) T X3 FEAR#EATHAL, FESCHR UL T DyRe:

e BT601 YCbCr 422 8bit input

e BT656 YCbCr 422 8bit input

e YUYV/YVYU/UYVY/VYUY input

e RAW 8/10/12 bit input

¢ JPEG input

¢ Window cropping

¢ Virtual stride when write to DDR

¢ Different stored address for Y and UV

e YUV 422/420 output

e Configurable for the polarity of pixel clk, hsync, vsync
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1.1 HALK 3% B

HAL)Z EZ R VICAPIEHI 25 105N BARTH RS, 757547 8% 2 TH 3 285 s o i iR 82 10, DAL )2 i osidt
1T . OSJZE B FHHALZE () p& ke 1 LASE B BARTRE, [T 7 STHALJZ A S 7547 8% 1 8 A 2
MHALA7 3T, kT 8i8iE. VICAP&- I T At B 7 WAH N R B8 5 0t .

1.2 HALKM FER$HEO
HAL & B B0 2 BB VICAP Y B AE 28 DI Re HEAT B T«

1.2.1 Register: VICAP_DVP_CTRL

HAL Status HAL VICAP SetAxiBurstType(struct VICAP REG *pReg,

eVICAP axiBurstType type);

HAL Status HAL VICAP SetCaptureEnable (struct VICAP REG *pReg, bool enable);
HAL Status HAL VICAP SetWorkmode (struct VICAP REG *pReg, eVICAP workMode
workMode) ;

1.2.2 Register: VICAP_DVP_INTEN/VICAP_DVP_INTSTAT

H A5 /4 e R L

HAL Status HAL VICAP SetIrgEnable(struct VICAP REG *pReg);
HAL Status HAL VICAP SetIrgDisable(struct VICAP REG *pReg);

IR S IR AT F BR L

uint32 t HAL VICAP GetIrgStatus(struct VICAP REG *pRegq);
HAL Status HAL VICAP ClearIrgStatus(struct VICAP REG *pReg, uint32 t mask);

1.2.3 Register: VICAP_DVP_FOR

VICAP_DVP_FORZF /745 & VICAPYE il % B E R 27 A7 4800 S 1 B S N\ fan A QAR QL B, 7R 22474
NN
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HAL Status HAL VICAP SetUvStoreOrder (struct VICAP REG *pReg,

eVICAP uvStoreOrder order);

HAL Status HAL VICAP SetRawEnd (struct VICAP REG *pReg, eVICAP rawEnd type);
HAL Status HAL VICAP SetOut4200rder (struct VICAP REG *pReg,

eVICAP outd4200rder type);

HAL Status HAL VICAP SetOutFormat (struct VICAP REG *pReg,

eVICAP outputFormat type);

HAL Status HAL VICAP SetYmodeOnly (struct VICAP REG *pReg, bool enable);

HAL Status HAL VICAP SetRawWidth (struct VICAP REG *pReg, eVICAP rawWidth
width) ;

HAL Status HAL VICAP SetJpegMode (struct VICAP REG *pReg, eVICAP_ jpegMode
mode) ;

HAL Status HAL VICAP SetFieldOrder (struct VICAP REG *pReg, eVICAP fieldOrder
order) ;

HAL Status HAL VICAP SetYuvInOrder (struct VICAP REG *pReg, eVICAP yuvInOrder
order) ;

HAL Status HAL VICAP SetInputMode (struct VICAP REG *pReg, eVICAP inputMode
mode) ;

HAL Status HAL VICAP SetHrefVsynPol (struct VICAP REG *pReg, eVICAP hrefPol
hpol, eVICAP vsyncPol vpol);

1.2.4 Register: VICAP_DVP_FRMO0 ADDR_Y/VICAP DVP_FRM0 ADDR UV

VICAPf# H oneframe mode&{# frame pingpong model 75 Z-15 & .

HAL Status HAL VICAP SetFrmOYAddr (struct VICAP REG *pReg, uint32 t yAddr);
HAL Status HAL VICAP SetFrmOUvAddr (struct VICAP REG *pReg, uint32 t uvAddr);

1.2.5 Register: VICAP_DVP_FRM1_ADDR_Y/VICAP_DVP_FRMI1_ADDR_UV

VICAP/# FH oneframe modeB{frame pingpong modelis 75 % & .

HAL Status HAL VICAP SetFrmlYAddr (struct VICAP REG *pReg, uint32 t yAddr);
HAL Status HAL VICAP SetFrmlUvAddr (struct VICAP REG *pReg, uint32 t uvAddr);

1.2.6 Register: VICAP_DVP_VIR_LINE_WIDTH

HE B B SURAFAH B AR IS, ABPAT AT SR A L 2 B, %A T 5

HAL Status HAL VICAP SetVirtualLineWidth (struct VICAP REG *pReg, uint32 t
width) ;
uint32 t HAL VICAP GetVirtualLineWidth (struct VICAP REG *pRegq);

1.2.7 Register: VICAP_DVP_SET SIZE

VICAP_DVP_SET_SIZE#7 {74} H T B | JZapplication 7 £ VICAP# tH ffiwidthFlheight.

HAL Status HAL VICAP SetReceivedSize(struct VICAP REG *pReg, uint32 t height,
uint32 t width);

1.2.8 Register: VICAP_DVP_BLOCK_LINE _NUM
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VICAPf# Fblock pingpong model}, AZiFHZAAFes TR E. HHAR: num = height + blocknum
height & 48 VICAPSZBrf H ()75, S5 VICAP DVP_SET SIZEZ {7 2% [Jheight—%{. blocknum/&$§VICAP
SEBRA H ) 52 B BG4 B ) S block B, AZIE & VICAP_DVP _SET SIZEZF {7 %% W B ffheight
INEL e B blocknum B, LLCRAIE 73 IiE T bu b ik B8 8 X 55

HAL Status HAL VICAP SetBlockLineNum(struct VICAP REG *pReg, uint32 t num);

1.2.9 Register:
VICAP_DVP_BLOCKO ADDR _Y/VICAP DVP BLOCKO ADDR UV

VICAP{# Fiiblock pingpong modef 75 B % & .

HAL Status HAL VICAP SetBlockOYAddr (struct VICAP REG *pReg, uint32 t yAddr);
HAL Status HAL VICAP SetBlockOUvAddr (struct VICAP REG *pReg, uint32 t
uvAddr) ;

1.2.10 Register:
VICAP_DVP _BLOCK1 ADDR Y/VICAP DVP BLOCK1 ADDR UV

VICAPf# Hblock pingpong mode 75 B % & .

HAL Status HAL VICAP SetBlocklYAddr (struct VICAP REG *pReg, uint32 t yAddr);
HAL Status HAL VICAP SetBlocklUvAddr (struct VICAP REG *pReg, uint32 t
uvAddr) ;

1.2.11 Register: VICAP_DVP_BLOCK_STATUS

VICAP_DVP BLOCK_STATUSZ 17 #% F T-487~block pingpong modet . N, VICAPHblockIRZs, 7FHH
TERFAblock KAE 58 5 AH LG % o

uint32 t HAL VICAP GetBlockStatus(struct VICAP REG *pRegq);
uint32 t HAL VICAP ClearBlockStatus(struct VICAP REG *pReg, uint32 t mask);

1.2.12 Register: VICAP_DVP_CROP

VICAP_DVP_CROPZF A7 #% F T X i th UG AT B BT I 2R AT 60

HAL Status HAL VICAP SetCropOrdinate (struct VICAP REG *pReg, uint32 t starty,
uint32 t startX);

1.2.13 Register: VICAP_DVP_FRAME_STATUS

VICAP_DVP FRAME STATUS# {7 2% T 18/~ frame oneframe modeE¥ # frame pingpong model:z T
VICAP[RFFIRZS . frame pingpong mode A 75 EXT UL A 472815 %, frame oneframe modelll 75 2.

uint32 t HAL_VICAP GetFrameStatus(struct VICAP_REG *pReq);
uint32 t HAL VICAP ClearFrameStatus (struct VICAP REG *pReg, uint32 t mask);

2 RTOS VICAP Framework

VICAP framework /&% T RT-Thread/RKOS 15 £ 5% 508 oAt % Mystruct rt VICAP_device K SZHLT . A5k
Pl VICAPRAE i 2 i) camera ) FUE B, 7258 B BL T =0 9 LAk
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o S flicameraff] BX 5 S
o SERVICAP driverfii % It H & X Ihfig
o SEApplicationyi [ N FH SR £

HAAU BT AT
2.1 Adapter layer

Adapter layerfifCA&EBLZ, 4 RT-Thread FIRKOS [FAH I (1) R G A & AN E LM, Jyvicap RS TEIX &
RGEHSLOSEHE TR — AR &, BARSZEUH P T AR 0. H R B A U =AS0H:

file name description

adapter.c ST R G ORI

adapter.h LT RGN R BRI
adapter_type.h SR G REIE AR B M

2.2 Camera Device Driver

Camera device driver ] FEARMELL 2 5 T RT-Thread/RKOS 44 5 R SLH . IZAEZL3E T N #Z Xt Hstruct
rk_device/struct DEVICE CLASS#}%% T struct rt_camera_deviceXt %, Z%cameraXf % AVICAPIRS)SLHL
cameraZS Y (B IR HR ML T G — AL e FEAS U JLA S

filename description

camera.c S cameratE 4L

camera.h 7B T camera device A X 4
camera_mediabus.h 7 B T media-bustil XS HU X G

2.2.1 B FVE M camerai &

cameraXf %struct rt_camera_device ARTTHHANT .

struct rk camera device
{
rk device parent;
char name [RK CAMERA DEVICE NAME SIZE];
struct rk camera info info;
const struct rk camera ops *ops;
char i2c_name[RK _CAMERA I2C NAME SIZE];
rk i2c bus device *i2c bus;
#if defined( RK 0OS_ )
uint8 t class_id;
uint8 t object id;
#endif
}i
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field description

parent cameraX] RYRA H WIZ AT %54, 1k_device Hadapter/ZSZF,
name T & B fkcameral 4 PR, HAME—1, RAZEREZHME—5I]. H{Ecamera
WA VENHT B OKBh B AR 15 B
o FH ¥ % B cameraffil t (177 H5% . mediabus®(5 5, 14 EE N H TR BH T EHE IS
B, HIKSESFERE.
ops FHF sl HAR cameralf) 7 i) Az ] . BIXBh BAR K E
e name 148 7€ A fhkcameratE 8 £ i2c B 2RI A R, 2 AT 5X RN RG22 8 80K
- AR HIRE AAARRE .
e b HH #2404 Crk_device_find(...)i#idi2c_namedR1S, HififEtlcamera. — M AEinithi Beidk
i2c_bus

ITIRME . HORB R AR E .

Hrpstruct rk_camera_ops *ops, J&H 7 SEI B Ak cameradX B0 1 55, AHIC BRI T B AT SEEI0 N [R]
. BAAUHIT:

struct rk camera_ ops
{

ret err t (*init) (struct rk camera device *dev);
ret err t (*open) (struct rk camera device *dev, uintl6 t oflag);

ret err t (*close) (struct rk camera device *dev);

(
(
(
ret err t (*control) (struct rk camera device *dev, dt cmd t cmd, void
*arg) ;
ret err t (*rx indicate) (struct rk camera device *dev, ret size t size);

}i

field description

1% 0] R B RO IS, 8 RGOk device init(...)8F tk_device open(...)#% Bl

it . cameralfstruct tk_camera_info. i2c_nameZ5#HRHCHE, — MAELLREGERK .
%0l R Hb s, i R4 Crk_device open(..) W% A1 . T 7E M BR B8 A
open s .
P KB B A VIGRE, SeloseRAH i .
close ZER B B NS B, I RGOk device close(...)# A1 . 778 M pR 0 5E A
RS ENEVIIGRE, Sopen it # .
ol 1% 0] 1 R RO S I, I RS 4% Ok device control(L.)#% [B11H . cameraff)%-Fh 5
contro i , s
B SCEE I P AT LE AT i S
rx_indicate ZIE R AT ik, F TSR B B B R I AT A S R B

Xt iR icontrol [B1 1 p& £, H BTHESLER X B A H e ST =Fpgsiilar 4, 45 P BasMaiEfl R, o]
EATIRINSERL . S 5 H W 2k

command name description
RK_DEVICE CTRL CAMERA STREAM ON i 4 K stream on B &
RK _DEVICE CTRL CAMERA STREAM OFF i 4 K stream off ¥ #

RK DEVICE CTRL CAMERA GET FORMAT 1Ay A AR B 1 2% AH ¢ BT format (s .



5T struct rk_camera_devicefll| i fcameraSiff], 1@ HESL 4% [rk_camera_register (...) VEEIRTOS#
FE A4 struct tk_camera_deviceSEI AT LU FRSHT, AT LLZBIAH .

— 2 Fstruct tk_camera_deviceXT ZARAZ]— M H @ L& &SSP 2, BiRA
rk_camera_register(...)#EATVEM . RBIUTT

struct gc2145 dev
{

struct rk camera device parent;

char name[RK_CAMERA DEVICE NAME SIZE];

#if RT USING GC2145 OPS
struct gc2145 ops *ops;
#endif

int32_t pin_rst;

int32 t pin pwdn;

int32 t pin clkout;

struct mclk mclk;

char i2c _name[RK CAMERA I2C NAME SIZE];
rk i2c bus device *i2c bus;

struct rk mutex mutex lock;

}i

TEvicapIKahh, FrfiEM fcamerahZiH &4 %, HATS— 1 %% N “sensor_index”, H: Hindex &
camera L& 1E RN ARG, H—-camerallsensor 0,5 —Msensor 1,LAMLZEHE. H flvicapkzh R %
FfHisensor, 4t —camerai¥ £ sensor 0. 7ESZHL5Ecameraidt & RSN 5, 75 Zokfcameraift £33 fift £
VICAP device driver® 7%, LPLSZHIVICAPIK B X camerati{E. VEM HIA:

ret err t rk camera register (struct rk camera device *camera, const char

*name, void *data);

2.2.2 VJjialCameraiX &

Xt Fcameralli 5, _JEM A BT HRT-Thread ) R Stl/O 15 4 & #Hidz O BEAT U5 IR, 33517 [5] i struct
tk_camera_ops *opsAH N FFEHI AL, S BARcamera T A4E#AE . _EJE N Ecameraift & IR A2 40 T

step 1: Ak camerai® £, LASRHGE M I N #% ¥l camera device

dev = rk device find(name);

o step 2: fEstep I KN B &AW 5, WIIRAL &

rk device init (dev);

o step 3: fEstep2 WG F MG, FTITR&

rk device open (dev);

o step 4: {Estep3 4T ¥ #5 BY) i, 5 H ¥ 4%

rk_device_control(dev, cmd, &arg)
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o step 5: TESE IR ISR AAE MG, KM
rk_device_close (dev);

2.3 VICAP Driver Framework

2.3.1 VICAP Driver Framework ] i B3

VICARP driver framework /e J T RTOS I % X} %34 2% T struct tk VICAP deviceX} 4, HETfiSZEL T VICAP
YRFNHESE LL SRR (¥ VICAP device driver.

H AT VICAP & K5 DS L R E o EEThRE, F P Al DA H 20O VICAP controller 1 E AR F FI VAT
FSEPVICAPHK B . I R ZE S Oapplicationdfi i VICAPHIFEHIHL AT LT .

2.3.2 VICAP Application

L 28 FHVICAPIO RE 75 B IR DL R AR AT 8. b U E R & 7218 Fvicap/fiblock 8 2 ,
JHiIRK DEVICE CTRL_VICAP SET FMT+#ir4 % & fheight, ZUREHIELT

RK_DEVICE CTRL_VICAP_SET BLOCK NUMfir4 % & ffiblock num®2 [k, 752 T Shbk AN 55 i
HE.

e stepl: Find out the VICAP device by device name:

vicapdev = rk device find(name);
¢ step2: Open the found VICAP device in step1 to init device:

ret = rk device open(vicapdev, RT DEVICE OFLAG RDWR) ;
e step3: Set the work mode of VICAP device after opening device:

ret = rk _device control (vicapdev, RK DEVICE CTRL VICAP SET WORKMODE,

Sworkmode) ;
e step4: Set the format for outputing:
ret = rk device control (vicapdev, RK DEVICE CTRL VICAP SET FMT, &format);
e step5: Set the crop information if it is required:
ret = rk device control (vicapdev, RK DEVICE CTRL VICAP CROP IMAGE, &crop);
e step6: Set the block num if the VICAP's block mode is required:
ret = rk device control (vicapdev, RK DEVICE CTRL VICAP SET BLOCK NUM, &num);
e step7: Set the buf num required by application to capture image:
ret = rk device control (vicapdev, RK DEVICE CTRL VICAP REQBUF, &regbuf);

¢ step8: Query the buffers have been allocated in step 7):


af://n632
af://n633
af://n636

ret = rk device control (vicapdev, RK DEVICE CTRL VICAP QUERYBUF, &buf);
e step9: Queue all the buffers have been checked in step 8 into VICAP drivers:
ret = rk device control (vicapdev, RK DEVICE CTRL VICAP QBUF, &buf);
e stepl0: Stream on the VICAP device to capture image:
ret = rk device control (vicapdev, RK DEVICE CTRL VICAP STREAM ON, RK NULL);
e stepll: Dqueue the buf filled with image data from driver for processing in application:
ret = rk device control (vicapdev, RK DEVICE CTRL VICAP DQBUF, é&buf);
e stepl2: Queue the buf has been processed in application into driver:
ret = rk device control (vicapdev, RK DEVICE CTRL VICAP QBUF, &buf);
e stepl3:Loop stepl1 and step 12 untill application stops streaming;
do something user needs.
e stepl4: Stop streaming:
ret = rk _device control (vicapdev, RK DEVICE CTRL VICAP STREAM OFF, RK NULL);
e stepl5: Close device
ret = rk device close(vicapdev);

2.4 VICAP Jj i

vicapfE RGHSLIL [ vicap_testir 4, H THEfvicapf ) Dhfe B n. 8IS E % it vicap_test help A 3815
MR ZAE R, BT demo app A 2 £ K 4Env12.

2.4.1 RT-Thread 13
2.4.1.1 config K B

o stepl: #JFFvicap test

| Symbol: RT USING COMMON TEST VICAP [=Yy]

| Type : boolean

| Prompt: Enable BSP Common VICAP TEST

| Location:

| -> RT-Thread bsp test case

| -> RT-Thread Common Test case

[ (1) -> Enable BSP Common TEST (RT_USING COMMON TEST [=y])

\ Defined at ./../common/tests/Kconfig:117

\ Depends on: RT USING COMMON TEST [=y] && RT USING VICAP [=y] &&
RT USING CAMERA [=y]
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o step2: WEH Nim&KE

| Symbol: RT CONSOLEBUF SIZE [=512]

| Type : integer

| Prompt: the buffer size for console log printf

| Location:

| -> RT-Thread Kernel

\ -> Kernel Device Object

[ (1) -> Using console for rt kprintf (RT USING CONSOLE [=y])
| Defined at ../../../src/Kconfig:300

| Depends on: RT USING CONSOLE [=y]

| Symbol: FINSH ARG MAX [=12]

| Type : integer

| Prompt: The command arg num for shell

| Location:

| -> RT-Thread Components

| -> Command shell

| -> finsh shell (RT_USING FINSH [=y])

| (1) -> Using module shell (FINSH USING MSH [=y])

| Defined at ../../../components/finsh/Kconfig:74

| Depends on: RT USING FINSH [=y] && FINSH USING MSH [=y]

| Symbol: FINSH CMD SIZE [=256]

| Type : integer

| Prompt: The command line size for shell

| Location:

| -> RT-Thread Components

| -> Command shell

| (1) -> finsh shell (RT USING FINSH [=y])

\ Defined at ../../../components/finsh/Kconfig:41
Depends on: RT USING FINSH [=y]

2.4.1.2 ] FFvicap
e stepl: & B vicaptf X

Ak Bk R, lEd$dTvicap_test helpIR1S Bk L. #EblockBiz, W E TheightEi# crop
Jheight 25 2 & block num )4 £ .

vicap test dev_set --set-dev=vicap 0 --set-workmode=block --set-blocks=6 --
set-format=fourcc=NV12,width=320, height=240 --stream-buf=7 --stream-count=2 -

-stream-mode=photo
o step2: I FFvicap
vicap_test dev_streamon

fEphotofi R, IEH 45 R 44T Ellog: release bufifEpreviewlb izl T, 1EH AT LT Ellog: fps: Wi,
FERMIZ

2.4.2 RKOS I,

2.4.2.1 configh fic &
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FT Frvicap shelli 1
COMPONENTS SHELL VICAP(=y) "Enable VICAP shell command"

2.4.2.2 ] FFvicap

o stepl: B SCHEAEA H K

file.setpath A:\\

o step2: QG EIGAF S

file.mf cif.yuv

o step3: G &

vicap test dev create

o step4: W B vicapt§ =

A B AR, An@d AT vicap_test helpiR3 AT, %5 blockifa, 1% & [{heighta# crop
HTheight 25 2 & block num 45

vicap test dev set --set-dev=vicap 0 --set-workmode=oneframe --set-blocks=6 -
-set-format=fourcc=NV12,width=640, height=480 --stream-buf=3 --stream-count=2

-—-stream-mode=photo

o step5: ¥J FFvicap

vicap test dev streamon

o step6: MHER FEMG ARt SO A

file.df cif.yuv
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