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1.1 REER

48 camera {&ER7E D1-H £ & FHF £ 52,

1.2 ZAEE

AXHEBRERT D1-H ¥&8,
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2.1 BIRINEETER

BFEWHIT sensor E5HEZ bt656 EXIES,

2.2 BENE

B#ail Tina £48 D1-H ¥ & camera EHiEO. linux RZRZASUAKR camera IXEIEZRIN TR
FRi

& 2-1: D1-H ¥& CSI &5

EE FiEO EAAEE ISP &R linux AZhrZs camera IXGHIEZE
D1-H FH 0O csi &= 5.4 VIN
AR

1. NRFE&E ISP &R, BBAKAERZEFE RAW sensor (Bl sensor R REFIHIRIAEK
) , XHPRIE RAW HHEXEETFRIES;
2. D1-H F&F2HFH mipi O, PR EIA mipi MHXE2 7288,

2.3 IRIER TS

D1-H FAFEARNE linux5.4 W%, TEEENAS camera HEXMIREhRIEEM, IRENEREL
7 linux-5.4/drivers/media/platform/sunxi-vin F,

sunxi-vin:
— Kconfig
— Makefile
— modules
— actuator ;vem driver
| b actuator.c
| b actuator.h
| | dw9714 act.c
|  |— Makefile

IR © HiB2EREROBIRAR. RE—INF 2
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flash ;flash driver
flash.c

L— flash.h

sensor ;cmos sensor driver

— camera cfg.h

— camera.h

F— gc6316 mipi.c

— Makefile

F— ov2710_mipi.c

— ov5640.c

— sensor-compat-ioctl32.c

— sensor_helper.c

— sensor_helper.h

sensor-list

— sensor_list.c

L— sensor_list.h

sensor_power ;sensor L TFERIECIREL

— Makefile

— sensor power.c

L— sensor_power.h

— platform

— top_reg.c
— top_reg.h
— top reg i.h

l_

T It r 71t

-

utility
— bsp_common.
— bsp_common.
— cfg_op.c
F— cfg_op.
— config.
— config.
— vin io«
— vin_os.
— vin/os.h
F— vin supply.
L— vin_supply.
vin.c

vin-cci

F— bsp _cci.c
F— bsp cci.h
F— cci helper.
F— cci_helpers:
— Kconfig

F— sunxi_cci.c
L— sunxi_cci.h
vin-csi

F— sunxi csi.c
L— sunxi csi.h
vin.h

vin-isp

F— sunxi_isp.c
L— sunxi_isp.h
vin-mipi

0o S5 0o o

F— sunxi mipi.c
L— sunxi_mipi.h

vin-stat
F— vin h3a.c
L— vin h3a.h
vin-tdm
F— vin_tdm.c

; IRhiE O

s sunxi-vinIREREMAO

;i2ci@fRMEREED

; CsitgfEMERiEO

; 1spIRap

;mipidREs

IR © HiB2EREROBIRAR. RE—INF
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L— vin_tdm.h
vin-video ;video T mAEXAYEOE X
— vin core.c
F— vin_core.h
— vin video.c
L— vin video.h
in-vipp
sunxi_scaler.c

|_
F— sunxi_scaler.h

\.V“‘ﬂea
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3.1 RIRERLEM IR
D1-H & camera EaNFEHRMZE sunxi-vin K51, BENMEZRBEMARNT:

FERZERIEENERRE vin R + device &R +af driver + flash FHIRRI A ;

o vin.c RN ERINAESRIL, SFEEM EHE. SR 5 v4]2 EEEO. 5% device Y
TREZO. PR, buffer BRIFTIHRSE,

e modules/sensor X4 XEEERZ N sensor WS HFELW, —REBELTE, Bk, &5
YRR, yuv sensor BIELKXEDH v412 EXH ioctrl S5 HISEIR; M raw sensor BYIE
KEB53 ioctrl a2 7E vin RV isp BIFESSIR, D EUNBRLE /g ET &3 vin FEISSPRes
E;

e modules/actuator XH#EAEZM vem BIIKEH,

e modules/flash XHFKEAFEATIEHIE ORI

e vin-csi # vin-mipi 737 ¢si #F O mipi 1% OBITHIXH

e vin-video XHEXHNFEER video & ERIEXH;

3.2 IXGHEIRSLE]

3.2.1 W47

WNEEHFBIR, o EEMREE—BUHEERER,; KE board.dts ERIEWREE, BIEERN
FRBTFMEBE, ¥%5 *CSI RAREET N, NMRERFERE S NRLIBERHIMRF LR
ERZIERS, bl Oohm EBPEE R IEMAVIEREY Oohm, NC HHEEREH EMRMMASFE. HHTE
TR REICEITH driver IC MiEHl io BEET-

3.2.2 W% device ERIKEN

—RRIFIAFRARIE RN sdk FRIENILRIIREAEMIIER: YUV BIHORALL ov5640.c
NBE,

TEL 0v5640.c AR FIRARTEEIRNMS:

WRAFRE © BseEREROERAE. RE—TNF 5
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. 700 Makefile

[linux-5.4/drivers/media/platform/sunxi-vin/modules/sensor/Makefile]
g
obj-m + = 0v5640.0 (3FER1)

EE:
1. EABURTEREA, MREFMEANGIRLIBHREEZER T

2. FEERASEK

Ao B S0P linux-5.4/drivers/media/platform/sunxi-vin/modules/sensor/ov5640.c 1, X
HARTER NS,

#define SENSOR NAME "ov5640" (¥R1)
#define I2C ADDR 0x78 (3¥12)

JEE:
1.ZB88AEAR, PFboard.dtsisensord mnamefRiF—,
2.12C_ADDRA|ZEHMIELAMdatasheet, board.dtsHsensor® twi addrSItEFRE—E

3.2.2.1 EHEENX

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

sensor HMAR#INER, nJEEIRA IRIHM sensor datasheet, datasheet FEHZEM input
clock frequency: 6~27 MHz 1.:.u_,\, l_ I n,uxlﬁﬂﬂj?mﬁ:téA sensor E@ MCLK EL)U‘:T: 6MZE 27M
Zigl, Hf MCLK MERMNEFFRICERMEX, TRAN RUSTFHREEN, nEEERHEIE
BfFAMN MCLKIRERE %L,

#define VREF_POL  V4L2 MBUS VSYNC ACTIVE LOW
#define HREF POL  V4L2 MBUS HSYNC ACTIVE HIGH
#define CLK POL V4L2 MBUS PCLK SAMPLE RISING

HO sensor HITUEE, MIPI sensor TEEE, BITE sensor MEPHRE, WNOTF

WRAFRE © BseEREROERAE. RE—TNF 6
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figure5-14 DVP timing diagram

! | | |
5YINC | i | |
T 3 | 4 o | I
e | = | | | | |
| | | RUREGR
o v
| |
HR | L] [ -
(5] (8]
— —

LR DI T S TV LSS TR RS DRI TL S TR

3-1: timing

MERNEGARFEUTES:

1. VSYNC 7E{KBFAIAHE, data pin iHEMEE, FrL VREF POLI&REH VAL2 MBUS VSYNC ACTT
BMEEBFEER;

2. HREF f£ S B PR, data pin HHAMEIE, FF HREF POLSEE A VAL2 MBUS HSYNC ACTIV
BNEBTE;

3. CLK POL M 2% SOC @ETE, sensor MM pclk EFARE data pin HEIEXERE
TREARELIE, R sensor £ pclk EFHEHZT data pin BIEKIE, 4 SOC RiZfE
THARE, CLK POL i8E% V412 MBUS PCLK SAMPLE FALLING; #1% sensor
£ pclk TREBELZE data pin FYEE, ABA SOC Miz1E LGRS, CLK POL i8REAN
V4L2 MBUS PCLK SAMPLE RISING,

(#define v4L2 IDENT SENSOR 0x2770 )

—A%EE sensor ID, BT sensor #ill, sensor ID AJ7E sensor MBI E], 0T

O 3004, CHIP_ID_H 0x27 R Chip 1D
Ox3008 CHIP_ID_L 0x70 R Chip 1D

3-2: sensorid

(#define I2C ADDR 0Ox6c )

sensor [2C @ifithit, AJ7E sensor MAEHIKE, WTF

WA © BSEERERHERAE. RE—TF 7
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table A-2 sensor control registers (sheet 2 of 42)

default
address | register name value R/W | description

Bit[7:1]: sccb_id_n
0x300C  SCCB_ID OxGC Bitl0]  sccb_id sel

3-3: scchid

((#define SENSOR NAME 0V5640 )

EXBNBRTF, SEAFEHMXHFEENRFE—H, LLWFEEM board.dts HFEY sensor name
_ﬁo

3.2.2.2 RS

static struct regval list sensor_default regs[] = {}; /* EEZFESREBOIALEIS */

static struct regval list sensor XXX regs[] = {}; /* EERIEXNFFRMNE, TRENEXTUZO M
E, mEE */

— Y

REONSFESSOICE, [HRATUREE, BRERNABHPEE sensor BIT], HNNEFESS
EEE, BILEARAA 4R,

3.2.2.3 BRIEEmIEORK

static int sensor s exp(struct v4l2 subdev *sd, unsigned int exp val) /* BREERZL */

static int sensor s gain(struct v412 subdev *sd, unsigned int gain val) /* MK */
—

AE ZERBHZHIB A E g maY, FAAFEE LIRSS FIFER sensor BXXMIERNEFTF
%o

WA © BSEERERHERAE. RE—TF 8
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table 5-3 manual exposure and gain control registers
default
address register name value description
0x3500 EXPOSURE 0x00 Bit[3:0]: Exposure[19:16]
0x3501 EXPOSURE 0x02 RW Bit[7:0]: Exposure[15:8]
0x3502 EXPOSURE 0x00 RW Bil[7:0]: Exposure[7:0]
0x3503 MANUAL CONTROL 000 RW Bif(1):  Gain manual enable
Bit[0]: Exposure manual enable
0x3508 GAIN 0x10 RW Bit[7:0]: Gain[7:0]

3-4: expgain

RIESBRNF R, TAENRRKECERIR, HIRE exp/gain T, AIENERES:!

e sensor FF2fIH T AE;
o REBEBHTEREE

BARRIERA RENEEIRE, MEREZFEIREDNRY, TS5RA A8, BIAKERS
IE#o

3.2.2.4 _LTEEHIFKE

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

7

1= sensor L. FEREAZH#HEFHIVAS, RESBRSHIEBEARIER, FE power down #
reset pin BYEFETH,

WA © BSEERERHERAE. RE—TF 9
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25.1 powerup sequence

figure 2-6 power up sequence diagram

2 DD
[ZEV-30V) o5

i Tl

DOVDD
[L7V-30V) o

DVDD18
[L7V-19V) ¢

PWON / e 13

; : L T4
RSTB i A,

14 B
MELK

12C ' )
; a Té! P

table 2-4 power up sequence parameters 4 |

description min
T delay from AVDD tg,DOVDD 0
T2 dalay from DOYDD to DVDD18 | "\ 0
T3 delay from DVEE ngle to'sensor power up stable 5_
T4 ;alay from PWDBN pulling low to RSTB pulling high 4_
T4 _delay from DVDEB power up stE_lbIe_tn RSTB pulling high g

when PWDN signal remains lgw during power up

TS Telay from AVDD stable to r\._FICLI'( on 0
T6 delay from RSTB ptﬂl’r; high to first 12C command 5
T6 delay from PWDN pulling low to first 12C command when 3

RSTB signal remains high during power up

delay from DVDD18 power up stable tofirst I2C command
Tg? when PWDN signal remains low and RSTB signal remains 14
high during power up

3-5: powerup

ms

Wzheh, REBAMBBHLERFHITRE, MR ELBZENEFEHHSEENBE, XiHE

KEEHNREEERE —H. XT csi BIRHIRE, BRIERIEAINT:

1. R /REERIA sensor IRANZEREFEEERZE axp 89% 1do;

2. &%F board.dts Y regulator FLE;

WA © BSEERERHERAE. RE—TF
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3. 1R4E sensor MEPWEXR, IEEHENBIEERIT,

L EER5I, ik sensor e By L BEE,

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

{

int ret;
ret = 0;
switch (on) {

/* STBY_ON #1 STBY_OFF EARMEM, AJZRXKEMETNEE */
case STBY_ON:

break;
case STBY OFF:
break;
/* LEBRE */

case PWR ON:
sensor_print("PWR ON!\n");

cci lock(sd);

/* ¥ PWDN. RESET.SIBL&ERHH */
vin gpio set status(sd, PWDN, 1);
vin gpio set status(sds; RESET, 1);

/* ¥RER LEIE, LEaFl PWDNy RESET (SSAMK, FILUSHIGERNKBTE */
vin_gpio write(sd, PWDN, CSI GPIO LOW);
vin gpio write(sd, RESET, CSI GPIO LOW);

/* RS */
usleep range(1000, 1200);

/* CAMERAVDD 73 SOC AHIHEERRIR, SoRFAIUZIZEIR,
* AABFERFRBET—Dovcc-pe A ENEBPAEMHEE, FIUE

* (FEREIZERE, BEEHEM iovdd AT, FIUERS=BEEZ
* BRERIRECE .

*/

vin _set pmu channel(sd, CAMERAVDD, ON);

/* ¥ PWDN iRBEANSBETF */
vin gpio write(sd, PWDN, CSI GPIO HIGH);

/* AVDD kB8 */

vin_set pmu_ channel(sd, AVDD, ON);

/* FERY, FEBSESKA T1, T1 BANE datasheet B EBREFETEEINE */
usleep range(1600, 1200);

/* DOVDD LE */

vin_set pmu_ channel(sd, IOVDD, ON);

/* FERY, 1RER ERERFEARRAER T2 BYEJRERY */
usleep range(1600, 1200);

/* DVDD LtHE */

IR © HiB2EREROBIRAR. RE—INF
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vin set pmu_channel(sd, DVDD, ON);
/* ERY, IRER EEBRYEARAIARERY T3 BY{EIZERY */
usleep range(1000, 1200);

/* ¥ PWDN &EHEBT */

vin gpio write(sd, PWDN, CSI GPIO LOW);
/* 188 MCLK $HEH{ERE */

vin set mclk freq(sd, MCLK);

vin set mclk(sd, ON);

/* RS, 1REB EBNFERRAEN T4 BHERER */
usleep range(1000, 1200);

/* ¥ RESET &BASHEFE */

vin gpio write(sd, RESET, CSI GPIO HIGH);
/* FERY, $ZER_EEBERFEARRIARERY T6 BYEIZERY */
usleep range(16000, 12000);

cci unlock(sd);
break;

/* FEERIR(E +/

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

/* BRI EREMIRE datasheet B power off R{EENA] &/
vin gpio write(sd, PWDN, CSI GPIO HIGH);
vin gpio write(sd, RESET, CSI GPIO LOW);

vin_set mclk(sd,OFF);

vin_set_pmu channel(sd; AVDD,,OFF);
vin_set pmu channel(sd, DVDD, OFF);
vin set/pmu channel(sd, IOVDD, OFF);
vin_set pmu_channel(sd; CAMERAVDD, OFF);

vin gpio set status(sd, PWDN, 0)/
cci unlock(sd);
break;

default:
return -EINVAL;

return 0;

3.2.2.5 1&MEEk

(static int sensor detect(struct v412 subdev *sd) )
EFNMEBIR=HBIEZ, F=4M sensor ID, AFMIX 12C BRREIEREH sensor iR3,
#define V4L2 IDENT SENSOR 0x7750
sensor_read(sd, Ox300A, &rdval);
MRFE © HELERERNBRAT, RE—INF 12
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if (rdval != (V4L2 IDENT SENSOR >> 8))
return -ENODEV;

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

0x300A SC_CHIP_ID_HIGH 0x77 R Chip ID High Byte

0x300B SC_CHIP_ID_LOW 0x50 R Chip ID Low Byte

3-6: sensordetect

3.2.2.6 5 CSI g9#z0

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),
.bpp =/2

Hh, mbus code  BGGR A LIIRIE sensor raw data i IAF €SN GBRG/RGGB/-
GRBG. &, SSFREERELNMEIMERSIE, 10 1X10 R 10 bit HOKH, &F
12 bit MIPI %, M2k 12 12X1, HtiEREH, XIF DVP YUV sensor, FiR#E yuv it
G4 yuyv/vyuy/uyvy/lyvyu EH—7,

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;

Hrp, MIPI sensor JURIELFRERR lane 31, &E2Z VAL2 MBUS CSI2 X LANE 1 X
B,

IR © HiB2EREROBIRAR. RE—INF 13
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3.2.2.7 SMERE

{

static struct sensor win size sensor win sizes[] = {

.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,

.intg max = (1720) << 4,

.gain min =1 << 4,

.gain max = 16 << 4,

.regs = sensor VGA regs,

.regs _size = ARRAY SIZE(sensor VGA regs),
.set size = NULL,

/* EXBRBEHIRN */
.width = VGA_WIDTH,
.height = VGA_HEIGHT,

/* XA ISP MRIEE, BFEIFENSLze,, ERTRENIIER */
.hoffset =40,
.voffset =0,

/*
EXITER (L pclk ML), W (B hts &) MGERR#HHEZE, hts X line length_pck,
vts X#F frame_length lines, 5FFHENEE—H. pclk(pixel clock)WfEH PLL FHEFRITERS

*/

.hts = 928,

.vts = 1720,

.pclk = 48 * 1000 * 1000,

/* EEX MIPI ##E#E= MIPI sensor &, Hfth sensor ZBE */
/* mipi bps = hts * vts * fps * raw bit / lane num */
.mipi bps 480 * 1000 * 1000,

/* EMXWIZE, fps * hts * vts = pclk */
.fps _fixed = 30,

/*
EXBARITHRIMENRAE, s/ MENRAE, UL 16 A 1 & REMNIRENTE sensor MM
BRRHRENEEN, SBHESHEERE. kM, E AE table FHREBHXEMNRG, 2EF
AE table %#.

*/

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

/* (W) RBAXER D WAL EX NN FF2S 1AL g */
.regs = sensor VGA regs,

IR © HiB2EREROBIRAR. RE—INF 14
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.regs size = ARRAY SIZE(sensor VGA regs),

RIENANER, EXEREXDERENFERIMERAS, TE, —MOWXR MEREEN
—MNREMS, FERE.

3.2.3 A EESM

Ko AV IE R B A — AR 22 IEfF A mdelay(), msleep HIIEHFIR IR 10~20ms HIBT &
EEIANRAPETHREKNE, TERE, SERNBEHBN ms K7 EREFH
usleep range(a, b), EE#IEER mdelay(1l). mdelay(10) RI£Z9 usleep range(1000,
2000). usleep range(10000, 12000), RZEHKIX 30ms %LU _ERIIERSEA msleep();

S IR R EEE A msleep M usleep range, FRTIHKIERLIIMNLER 250, mdelay —#%
HWARBIERA,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 15
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4.1 Tina B2E&

Tina FFEZEBHRFAM modules.mk Ai2E, modules.mk FERKHRFHME:

1. #EIIHEXH ko RIRE/W rootfs
2. rootfs BnhBY, %N BohINEEXE ko iR,

modules.mk BREIKRR:

( target/allwinner/d1-h-common/modules.mk )

HAf d1-h-common 9 D1-H FEHENREXHBE R, HENEMEEIINF &8 modules.mk
BPAT,

define KernelPackage/sunxi-vin  (3¥011)
SUBMENU:=$ (VIDEO MENU)
TITLE:=sunxi-y¥in support
FILES:=$(LINUX DIR)/drivers/media/v4l2-core/videobuf2-core.ko
FILES+=$(LINUX DIR)/drivers/media/v412-core/videobuf2-memops.ko
FILES+=$(LINUX DIR)/drivers/media/v4l2-core/videobuf2-dma-contig.ko
FILES+=$(LINUX DIR)/drivers/media/v4l2-core/videobuf2-v412.ko
FILES+=$(LINUX DIR)/drivers/media/platform/sunxi-vin/vin io.ko
FILES+=$(LINUX DIR)/drivers/media/platform/sunxi-vin/modules/sensor/ov5640.ko (i¥M2)
FILES+=$(LINUX DIR)/drivers/media/platform/sunxi-vin/vin_v412.ko
AUTOLOAD:=$(call AutolLoad,90,videobuf2-core videobuf2-memops videobuf2-dma-contig
videobuf2-v412 vin.io _ov5640 vin v412) (3¥3)
endef

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

$(eval $(call KernelPackage,sunxi-vin))

FE:
1. FAcsiERIRENE B,
2. HERERNEARE, FERERNZBEDIMNRHZETHREFHER,
3.AUTOLOAD /Ml root fsiEdiEEEnNEMHE], vin v412. koRFUERGENE, HEkorl LULER EEAEXIRE
& SFUEKIERMsensor koA ST EBME,

define KernelPackage/sunxi-uvc  (3¥011)
SUBMENU:=$ (VIDEO MENU)
TITLE:=sunxi-uvc support
FILES:=$(LINUX DIR)/drivers/media/common/videobuf2/videobuf2-common.ko
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%%

KCON

endef

endef

JEDEN

FIG:= \

CONFIG MEDIA USB SUPPORT=y \
CONFIG USB VIDEO CLASS \
CONFIG USB VIDEO CLASS INPUT EVDEV
AUTOLOAD:=$(call AutolLoad,95,videobuf2-common videobuf2-v412 videobuf2-memops
videobuf2 vmalloc uvcvideo)

define KernelPackage/sunxi-uvc/description
Kernel modules for sunxi-uvc support

$(eval $(call KernelPackage,sunxi-uvc))

1.F&usb cameralERIRGHACE,

FILES+=$(LINUX DIR)/drivers/media/common/videobuf2/videobuf2-v412.ko
FILES+=$(LINUX DIR)/drivers/media/common/videobuf2/videobuf2-memops.ko
FILES+=$(LINUX DIR)/drivers/media/common/videobuf2/videobuf2-vmalloc.ko
FILES+=$(LINUX DIR)/drivers/media/usb/uvc/uvcvideo.ko

4.2 CSI #4kEcE

D1-H F&3&d board.dts FEZE camera CSI,

board.dts, X{7ZH7E tina/device/config/chips/d1-h/configs/< A%E > BRTF, CSI A%

ECEMT:
&vind0 {
csi top = <336000000>;
csi isp =/<327000000>;
status = Yokay";

};

};

actuator0 _slave =
actuator® _af pwdn

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

actuator0: actuator@5809450 {
device type = "actuator@";
actuator®_name = "ad5820 act";

<0x18>;
= <>;

status = "disabled";

flash0: flash@5809460 {

device type = "flash0";

flashO type = <2>;
flash0_en = <>;

flashO® mode = <>;
flash@ flvdd = "";

flashO flvdd vol =

device id = <0>;

<>;

status = "disabled";

sensor0:sensor@s5809470 {

device type = "sensor0";
sensor® mname = "ov5640";

/% BTN SENSOR NAME —3( */

IR © HiB2EREROBIRAR. RE—INF
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%%

sensor® twi cci id = <1>;
sensor® twi addr = <0x78>;
sensor® mclk id = <0>;
sensor@ pos = "rear";
sensor® isp used = <0>;
sensor® fmt = <0>;
sensor® stby mode
sensor® vflip = <0>;
sensor® hflip = <0>;
/* sensor iovdd E#ER ldo, RIBEGRIEENZEE,
* HIARIEEER axp W ldo, fRI& iovdd iEiZZE aldo3,
* M sensor@ iovdd-supply = <&reg aldo3>, EtiFIE,
*/
sensor® iovdd-supply = <>;
sensor® iovdd vol = <3300000>;
sensor@ avdd-supply = <>;
sensor@ avdd vol = <1200000>;
sensor® _dvdd-supply = <>;
sensor® dvdd vol = <1200000>;
/* RIERFIEFRERE, BN reset. pwdn RIS|RIENA */
/* GPIO ZEEE: pio 0O HNFES DHEESDES AEFEERE
/* sensor0 reset = <&pio PE 9 1 0 1 0>; */
sensor@ power en = <>;
sensor0® reset
sensor® pwdn
status = "okay";

/* D1-H &Fisp, ZMFERENO */

<0>;

REpEES] HHETRE */

= <>;

<>;

}i

sensorl:sensor@5809480 {
device type = "sensorl";
sensorl mname =_"ov5647";
sensorl twi e€i id = <3>;
sensorl twi addr = <0x6c>;
sensorl mclk id = <1>;
sensorl/pos = "front";
sensorl isp used = <0>;
sensonl fmt <0>;
sensorl stby mode
sensorl vflip = <0>;
sensonrl hflip = <0>;
sensorl iovdd-supply = <>;
sensorl iovdd vol = <>;
sensorl avdd-supply-= <>;
sensorl avdd vol = <>;
sensorl dvdd-supply = <>;
sensorl dvdd vol = <>;
sensorl power en
sensorl reset = <&pio PE 7 GPIO ACTIVE LOW>;
sensorl pwdn = <&pio PE 6 GPIO_ ACTIVE LOW>;
status = "disabled";

<0>;

<>,

’

}i
/* — vinc R—1 /dev/video && */
vincO:vinc@5809000 {
vincO csi sel = <0>;
vincO mipi_sel = <Oxff>; /* D1-Hi&FBmipi, ZIMEBENOXFT */
vinc® isp sel = <0>; /* D1-H&Hisp, ZMEERO */
vincO® isp tx_ch = <@>; /* D1-H&Hisp, ZMELEHNO */
vincO tdm rx_sel = <Oxff>; /* D1-H&Hisp, ZMEBEROXFT */
vinc® rear_sensor_sel = <0>; /* % video AILUEEMEET sensor MNEREUE */
vincO_front_sensor sel = <1l>; /* % video BILLUEEMEED sensor BAEGEIE */
vincO_sensor_list = <0>;

IR © HiB2EREROBIRAR. RE—INF

18



@LW/MER

MHER: WE

status = "okay";

}i

vincl:vinc@5809200 {
vincl csi_sel = <0>;
vincl mipi sel = <Oxff>;
vincl isp sel = <0>;
vincl isp tx ch = <0>;
vincl tdm rx sel = <Oxff>;
vincl rear sensor_sel = <0>;
vincl front sensor sel = <1>;
vincl sensor list = <0>;
status = "okay";

}i

i

BaxXHzE, FEEMRIEMHBITE, 73EHT dts.

4.3 menuconfig Bt &% FH

S LITENA Tina RER, HITHISENEETRE:

source build/envsetup.sh (3#W1)

lunch ARES (3¥m2)
make menuconfig (3£013)
JEE:

1. MEHFETER tinale a2
2.BNRS, EBRAR,
3.ENEEFRE (XN— N shelliis, BT HLSRARERIT—R)

make menuconfig Fe BERE:

Kernel modules
L>Video Support
L >kmod- sunxi-vin(viniEZefcsi camera)
L >kmod=sunxi-uvc(uvc camera)

FE:

1. FEEAVINIEZEMcsi cameraifiRiZzIikzh;
2.usb camerai&FiZIREh;

(3FW1)
(3#M2)

7£5ER sensor FEhRE , modules.mk MRKAES, #iE make menuconfig ik _EHENAIIR
&, camera BIRJIEEEHR, B, % Kernel modules #EHHNT—REE, N TFEFR:

WRAFRE © BseEREROERAE. RE—TNF

19



( Auwiner
ISR WE

n ation
qu. <Enter> selects submenus ---= (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y= includes, <N= excludes, <M= modular
r Help, </> for Search. Legend: [*] built-in [ ] excluded <M= module =< > module capable

Target System (dl-h-nezha) ---=

Target Profile (tina) ---=

Target Images --->

lebal build settings ---=

System init (procd-init) ---=
[*] rdvanced configuratien options (for developers) ---=
[*] Image configuratien ---=

Package features ---=

Base system --->

sdministration ---»

‘Alwinner --->

Cortana ---=

Uevelopment --->

Firmeare --->
1 ---=

anguages
Libraries --->

LuC --->
Multimedia ---=
Network  ---=

Neural Network --->
ROS --—=

Security ---=

Sound --->
TestTools -
TestUnit --
Thirdparty ---=
Utilities ---=

=

4-1: menuconfig

R[5, %#F Video Support &, H#HNT—RECE, W FEFfZ:

Arrow keys navigate the m submenus ----). Highlighted letters are hotkeys. Pressing
<Y> 1ncludes, <N= exclugd E to exit, <?> for Help, </> for Search. Legend: [*] built-in

ort

1al I/0 Modules
Tnput modules
LED modules
Libraries

|ISB Support

Virtualization Support ----
W1 support ---=

WPAN 802.15.4 Support --->
vireless Drivers ---=

< EX1t = < Help > < Save > < Load =

4-2: video

&fE, %% kmod-sunxi-uve &I, AEF <> RREIFESIEGE, B LUERRTNEIRE
AEEEEMH. N TEFRR:
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.config - Tina Configuration
= Kernel modules > Video Suppert
Video Support
Arrow keys navigate the menu. =Enter> selects submenus ---= (or empty submenus ----). Highlighted letters are hotkeys. Pressing
<¥> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, =?> for Help, =</> for Search. Legend: [*] built-in
[ 1 excluded <M= module <= > medule capable

l:mod - PWM Backlight support
fb

l:mod - Framebuffer support
kmod-fb-cfb-copyarea Framebuffer software copy area support
kmod-fh-cfb-fillrect Framebuffer software rectangle filling support
limod-fb- Framebuffer software image blit support
mod-fb- ... Framebuffer software sys ops support
l:mod - Framebuffer Console support
l:mod- GE8300 Device Driver
kmod-sunx1- o cooc sunxi-disp
lmed-sunx1-
l:mod-sunx1-
> kmod-
support
core support

[<Select>] < Exit > < Help = < Save > < Load >
B

4-3: sunxi

4.4 VIN 011 & # 5 Fl4ah%

HEIEIX sensor IXEh: 7EIRBIE R FRIEE

static struct sensor win size sensor win/sizes[] = {
{
.width = VGA WIDTH,
.height = VGA HEIGHT,
.hoffset =0,
.voffset =0,
.fps _fixed =730,
.bin factor =1,
.regs = sensor VGA 30fps regs,
.regs size = ARRAY SIZE(sensor VGA 30fps regs),
.set size = NULL,
}
i

MREFEHE, B2 width. height. hoffset # voffset, #FH3H ZEMH H width = sen-
sor output src - 2hoffset height = sensor height src - 2voffset ;¥&, AR hoffset
voffset WA/ W E

PR, fRIZ sensor HithAYE 640 x 480, FfIA8#EIH 320 x 240 #Y, N _EREEER:

static struct sensor win size sensor win sizes[] = {

{
.width = 320,
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.height = 240,
.hoffset = 160,
.voffset = 120,
.fps fixed = 30,
.bin factor = 1,
.regs = sensor VGA 30fps regs,
.regs size = ARRAY SIZE(sensor VGA 30fps regs),
.set size = NULL,
3
i

GEMEE: FREHSER, TUENAR®EE VIDIOC S FMT KBS PHRNE, BFgESD
YRR/ N AR D PEREDE],

fmt.fmt.pix mp.width = 320;
fmt.fmt.pix mp.height = 240;

ERBIRE, KRR STRENAYZE R o
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FIREAZINFTH device 89 DEV_DBG_EN 7 1, AEREE,

Camera ERIFA—RAIUD =%

. €M Ismod SLTEBRMEERME, EF /lib/modules/AZhASBRTESFEHENDN

ko, MNR&EH, HIA modules.mk BEERIEM, BET AV EINE. WRFEHEN
ko, AJFhinENIXMIA ko BBIER, FohimEmy, WHEIARAZHNRERE—H, S
MBT B K EIHENAY ko MTTEEINE,

5/ 1s /dev/vc EBEREE video0/1 FTRER

7£ adb shell FfFEMA cat /proc/kmsg 7<%, HERFEHAEOETERNZIUTENEE, BEEF
BEIEEMBMNERE. —MRE R TIRMEFREIINERS: —=2IRE board.dts XIS
BERESMENERNALE, —Z probe REEE|F LT IRIGEEEFMAITEA probe FIBTER
[El,

5.1 BE—F" sensor EEH1THILEIR(E

#%18 camera sensor, FEFHITLITIRIE:

.O’P‘r“.w

. BIEERNVEREE, LS sensor iRAMEORE—X, —HA A URIEREMNBUENIES

ZU,

RIEFFMIFER, 1f sensor BA BT RFAAFZNOME. MENFERLE, X—FTFE
AR, RENEEZFTEESNIRA LR,

ZIFEREEZG, REBEAN (RERIM) EBH5EM sensor REIRES
EHRRHMNARE 2 G, REBAXE (Tina BBE) ZT5M modules.mk BIEX

RIEIR FRVRIEE SIRANEGEE, SRAXESER board.dts BIEX,

SR ERIEEZ R, RBAXE (menuconfig BEBEIRFE) =15, %L camera EENIER,
&8 (camera DWEENNIR) ZJiE L camera BMIXIER, MiXREERTERE,

5.2 12C BE LI |0)-A

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

[ 5.566234] sunxi i2c do xfer()1942 - [i2cl] incomplete xfer (status: 0x20, dev addr: 0
x30)

[ 5.575963] sunxi i2c do xfer()1942 - [i2c1l] incomplete xfer (status: 0x20, dev addr: 0
x30)

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

[ 5.591666] [sensorname mipi] error, chip found is not an target chip.

HIL_EARTEIRITENRY, EHRLATEEZED debugs

1. #3iA board.dts FEER sensor [12C #ALEHFIEH (sensor datasheet HAR/E, FthitR
0x6d, Gihht}y 0x6¢, B4 board.dts ECE sensor I2C itk 0x6¢) ;
2. EER EREZE, 7 senor EEEREA, Ki=BIRERR, R¥F sensor —H EBRKE,

5 {E debug;
3. A I2C stitiFf 2 5, MZE sensor WRREBEBERSTEHEBEIREIAZ datasheet
MEREREEK;

4. ME MCLK WEBEIEESME, BFIES,;

5. ME senso r B reset. pown 5|HIEBFEERETIEM, 12C 5| SCK. SDA BEELEH
i,

6. SNERFEE 12C HiE, WAEERSEFERIZESTNEFNESHTT debug;

5.2.1 KHIEIR

5.2.1.1 12C ;&BtE 4 Ehi

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]ccinwrite al6.d16 error! slave = Oxle, addr = Oxa03e, value = 0x1

HI LR EAZE) SDA. SCK ZRBHAI L, SHEHT 12C BIEHN, KEFRESKK,
SDA. SCK #pitHhiBl#],

5.2.1.2 &H{ERE I12C

[VFE]Sub device register "ov2775 mipi" i2c_addr = Ox6c¢c start!
[VFE_ERR]request i2c adapter failed!
[VFE_ERR]vfe sensor register check error at input num = 0

HI ERMEEIR, SEAER twi #17 12C @EEEEEFERE twi SHVEIR, ENEEMRIA
board.dts F twi 2B ELKfERE,
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5.3 BB

5.3.1 camerademo RENEIEGEEERE

51T camerademo XREE GG, RIMAESINKRE EHREEEARSY, LLNTERR. BE
BARAoSRESHESRENER, HIXHFENR, HEERERE sensor REHPEER RAW %K
2 RGB |72 S8, 7£ sensor i B R THIES

static struct sensor format struct sensor formats[] = {
{
.desc = "Raw RGB Bayer",
.mbus_code = MEDIA BUS FMT SBGGR1O 1X10,
.regs = sensor_fmt_raw,
.regs_size = ARRAY_SIZE(sensor_fmt_raw),
.bpp =1

L FERE REA sensor HHMEELEIERE RAW10, RGB #i%l)iE 2 BGGR, HIlEE

SEE, —RHME RGB HHFIRFREHEIZRSEHN, RGB #FlliF—%%F 4 # (ME-

DIA BUS FMT SBGGR10 1X10/MEDIA BUS FMT_.SGBRG10.1X10/MEDIA BUS FMT SGRBG10
ERIRENHTHE mbus code A LERH 4 Fr—, BWIAHI—FEASLLIRERE, NWIRENEEIEH.
MRMETEARN BT, AERFRH, FEHT isp MRAR, AEBGEE. EREUU

10bit sensor AFEH{T A, Hfthhy 8bitl 12bit. 14bit 2%, &F _ERETE],

5.4 i camera B KRFIHEERE

1. insmod Z[GELENIZITED, BIMBELHIRITEN, 2 RpIEMEIRsD#HIT E TR ES
1T 12¢ 18F, MRLHRENIEMAZTEBHEN camera 7, LHNERS io HBFEEF
Xt, HEREE BIRANEEIEERSZ I —MELRR i2¢ HIET,

2. MR i2c EEZERBANIE, —MEIMATLIAA sensor 1THIZ ok B, REERIE sensor B
FCZEIEYF H/VREF. PCLK MIRMRLEEIEE EEWER T . XMEHERLA7E#H N camera [
BZERTRKEEENE sensor WENMES, & h/ivref. pclk 4. BERSTEE (2.8VH
vpp) o

3. MREIEET, EREERBREEMMOLEH, BRERE, —fKE YUYV HIFIRER
T, ARE yuyv BN FESRETIETERESE, HRX, ERGRERENHEMMSEEES
B— 1S FEeM A SBE yuyv fmt NEFEB[ENE .

4. MREEAEIER, EREINE—LITEMNLAHEREHN, FER sensor ESREREFFR
H, BEELREKNHLZPHAXMER. EESREFHFHE yuyv IIFATHWEHENSE
NEANBENERENTER.

5. HIXEHEE IR EHIBHRIESR sensor Y io IXEhAE DB A RERR R X MaRL, LAY ARIR e e
pclk FMEIBLAIRER A : pclk HIAZEEARE IOVDD MIEE, HER data lmLIEAIEE
BIHEEESEBITIAL] IOVDD WIRE, BIHERAIEEE—FEAE,
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6. MNREBMMREAS AHIBELNIE, FHFRES 5 — sensor TE#H AN standby BHESHIFHEK
BEIRERGEME, HaFMEHFRANESER, RIFaNETTATITS —MELRIEE,

7. SEETEEZENBEAMERGIEEAANRELER, KEANEREEHRER, EEKTFEER
BIEM, AXIEIERI LAY sys config.fex 8 hilip # vilip SHERER, BNRERELE
IMEEmS AREINEEmEK 90 ERiE, REERBEMIELN TS ERER,

8. ZIRUIUKEARARDHEZBMLIHES ok, EEEUIMARINNEE, UKEBERS
B LR, RERERSHMEN—3; MWRGEANEFEELETFUIMESTLER,

9. MNR EREZEINBAIIE, FHAART KA, ETRAHFHITHMINEE (awb/exp bias/-
color effect FEMINEERTMIL)

10. MIAXIEETHEE, BRAMER, FERN EFRREBNYE;, TRREEMERT L BINEX L

BEPOME, | TRBERERNEmEEE.

11. $THRYELNTINEE, METERRNERMREEITHLT, WREZELICHINKMEE BETEEE X,

ERTHREBZEEEITH, Bxz2EEXA,

12. MNBMEAERS, XKW dev/videoX TR BEM, BRETE/ LS.

—E ERBLUTIRRE INEHRER

insmod videobuf2-memops.ko

insmod videobuf2-dma-contig.ko

JNREXNEMvem driver, FEXEME, NREH, FEK,
insmod actuator.ko

insmod ad5820 act.ko

; LT R came ral®kspflvinIREhimME, fRE—LENHEER,
insmod vin io.ko

insmod ov5640.ko

insmod gc0308.ko

; R—NesifE@PDcamera, FiBcameraXf M aJko#BEfEvin_ v412. ko Z BINE,
insmod vin v4l2.ko

5.5 BHAMKEESR, AEBHMARZEBNRIE

—RRATEER csi FAFEIE yuyv IRF LIS (L,
i8Ik camera #HEY yuyv INFHIEE S camera B spec —

& camera BWHM yuyv IRFEERE, NelgeRATFTELNE, S pclk Fi#* data BRIAXEEE
i, LEASRTLUA%EE pelk BOKEER, BEAEMUENT:

XA camara WRzhiRES, W0 ov5640.c BE, HEIBEENX #define CLK POL, LtRENXH]
IBEMNME V4L2 MBUS PCLK SAMPLE RISING # V4L2 MBUS PCLK SAMPLE FALLING,
EREREEHF—NME, WERERBI—1ME, Er PCLK HEREAMRE,

5.6 BIHAFKEIER, BHMAMNUEERBFRN

—ARATEER pclk WEPRESIARE, SEEMZIREF data B L EFE L
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fRIRINE

o & pclk EL B REEBME, ZECEEEBER
o 153 pclk BUIRTNEEST, FTEIRE camera WAZEF 728,

5.7 BEIEEERGREMR, SEMTRMSE—E—

—ARE CSI BY data LB IEYF, AT, SHETE.

5.8 sensor WNEEHZEOFEEIN

1. tNRZ2FEAH M sensor B4, £EHAZ 720p@30fps KESIRER, HHE mclk/pclk/-
data/vsync/hsync £ 33ohm BEH, 5M # sensor —#&REE[H;

2. £ Mipi RAR&E PCB layout FERERIE clk/data FIESWFK, IABEF, KT
fH#7T 1000hm;

3. MRFEAHOER pin WIRARE, FEIN reset HNER;

4. FOBAMHLEKEN L peb 1k EELKEAEET 10cm, mipi BAHKKEN L pcb iR LE
ELKERBE 20cm, @iIbE BT FIEREEEER,

5. EIEHOHIELSE D11~D0 # 12bit,, F O sensor i —%A 8/10bit, FRIEEZEEZR
EE T IT.
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camera Ihge:Nli

Tina 24 7] LUEE SDK H18Y camerademo E3KIEIE camera sensor (usb camera) 2&#%
BN, MRAIEEBRFRFEEGEE, WKERE. RFEHER.

6.1 camerademo BCE&

EH<1TH#HA Tina BB R, 17 make menuconfig #FANEEERE, HIRUTE BRI
E:

Allwinner
L>camerademo

B, %% Allwinner JZTUH N T—4RECE, W TEFR:

‘nter= selects submenus --
=/> for Search. Legend

Pressing <Y= includes, <N= e»

-

Gui --->

kernel modules ---»
Languages ---=
Libraries ---=

LuCl --->
Multimedia ---=
Network  ---=

Neural Network --->
ROS --->

Security ---=

Sound  ---=
TestTools ---=
TestUnit ---=
Thirdparty ---=
Utilities --->

6-1: allwinner

A, % camerademo %I, AER <*> RTLEZEFERESEEN, UaLUARRTNEF
FEEEEH., HFASM camera 1EZRZE VIN BHEEFA ISP B4, BEETH camerademo Y
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I m R ZFE#T AT REEF R ISP, (ZEBREETE VIN 4E2R%, €A RAW sensor
BIER, EERZENZE, FELEM mm -B HiF¥iZ package) o

< > benchmarks. c ot ii ittt i i i e isae e sanna Benchmark program

Z & [ EeMEYn cponoonoooconasooaponononocnnoon0annoaoo0annaacooaonag boot pla

<@l> camerademo camerademo test sensor

< > crash-Worker. .o i ittt et i crash report ----
< » rrash-wnrker-test. .. rracsh renart test

6-2: camerademo

- CAMETAOEMO . v v e e v s e unsosensnnosonsnssssnnnsassnns camerademo test sensor

[ Enabel vin isp support

6-3: vinisp

6.2 JRhOLETE

camerademo BRI F package/allwinner/camerademo/BRT:

|---src

|  camerademo.c /4 camea;li{AYE RAIZ(LED

| camerademo.h //camera‘demotl X EIELE

|  common.c [/SEBERRRIR S, FiREE. R®REXMG. MiAMESE
|  common.h [/ PR

| convert.c /7RI EGAE TR R 3T

|  convert.h / /BB TR R Bk S

6.3 camerademo FE/H 5%

EANIBINE BTG N camerademo help, BRIMIXEN=EM T 2 videoO (Glix ER3A
Bl/dev/videoO fEAIEEXTR) AILITHNSHII FTEER:

BERRENATUSE —ERRER, THRINZERNIEITAIN. I8, FILIES sensor XY
PR, sensor TIFHEAUKIGERINBFHHE. HIBEFREWRR. BER. RIMKED. K
BIRMHAMZE, M open TEEHBIERITEZENESE, help FTEMEEMNMTE:
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root@TinalLinux: /# camerademo help

[CAMERA] khkkdkhkhhkhdhhhdhrhhdhdhdhddhddhdhddrdhhddhhbdddhdddrhdddrhddrhddhddd
[CAMERA]* *
[CAMERAT* this is camera test. =
[CAMERA]* *
I:CAMERA] Fhkkdkdkhkkkdkhkhkkhkhkhdhhkhkdhdbhkddhbhbhkdrbhhkhdhhbhkddrhbhhdrhhddhhhdkrhdddid

[CAMERA] *** %k kssxukkkskxssx* camerademo help *xsr*sdksskssdnkdrsss

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{7iER :

1. BiAAI: BERA camerademo BIF], EXMEITIRI T, KigEEE L7 640%480 BY
NV21 B mHE&EIE, F L BMP # YUV B9 EEE/tmp BRF, MmN camer-
ademo debug F=HEEIFHAR debug 58,

2. B®MigE camerademossetting?> FXEETIEPIRIEERER camera EXRBNIZESH,
LI camerademo setting debug BIBY{E, =i IF4AY debug E8;

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]
argv[7] argvi8], B=ZBMASHIGEEGREL, B, HHA camerademo argv[1]
argv[2] argv[3] argv[4] argv[5] argv[6] argv[7] argv[8] debug BY}& =% H EiFHBY
debug 8.

6.3.1 BRUAA

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

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

[CAMERA]*t*tttt*t*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: NV21

[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

BT LERNETIMI) open videoO T, HEFNERFRMIENFRERRZ. BREANHEE
UNEENEE: BERMAKE., BMEER. 2PN MNABRE R E —mMEBIEX D6t 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 FIRNTE, MEHELZFNRHE
RNURDMWERZEHIKE camera WEXEH;, Z—MEERTETEFNENES LHENSE,
EFRBMASEET (AR LUERE camera &5, MK ARREN camera) o
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1. %I\ camerademo setting, MiZERIEFITENR B NERIEZRE 2B,

o MARERREZ. RA%KE. REHOBRIFE.

[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] A A AR A AT A A A AR A A AT A A AT A A AT A A A AR A A AT A A A A A A A AT A A A Ao F
[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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[EAMERA] EEEEEEEEXTAATAAEAA A A A EEAEAEE R AT A A A A A A A A A A A A A A A AR A AR A AR LT E S

[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 RGGB18
[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:
6

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

CAMERA | ** %%k kdkkdkkkkd kA hkk XA h A dkdk bk khk kb hkddrdkkrdrrdkkrdrbrdrdkrohhkrrdhohdd

% FE FE FE FE FE SE EE EE FE FE SE BE

% ®F BE FE EE FE FE ¥

6-7: format

o EFHHEGDYR,
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[EAM ER}!,'] khkkkhkhkdtdkkktdkddddddtddddddddt I ddddddhdddddtdrdddddddtdrdddddit s

[CAMERA] The NV12 supports 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

EEESHINEE—N, WHHENMFHANEE, 51T camerademo setting debug Bl F],

2. BMRIRESI

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

BMASHRKREXAT:

argv[1l]: camenaftit&zt - - -NV21 YUYV MIPEGE;

argv[2]: cameraZ¥iRwidth;

argv[3]: cameras¥fZheight;

argv[4]: sensorimimi=R;

argv[5]: RERHFHEI: all- - -bmpMyuviBNEBRTZE. bmp- - - AbmpiEIRTE. yuv - - - RLLyuvig U 1R7Z;

argv[6]: HIRBHHNRERS;

argv[7]: HREBRIHE;

#30: camerademo NV21 640 480 30 yuv /tmp 2, E=HH 640*480@30fps #Y NV21
BREBR U yuv 8. FARMMKEMRERE/tmp BBET, BAHE 2 K,

HEER5RIARE—H, NHFTEFMANIES, 1517 camerademo argv([1] argv{2] argv([3]
argv[4] argv[5] argv[6] argv[7] debug BlF],
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root@Tinalinux: /# camerademo NV21 640 480 0 yuv [tmp 2

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

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

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

[cAMERA]t******t******t****t******t******t****t******t****t******t
ECAMERA]t*tttt*t*t*tt*tttt*t*tttt*t*t*tt*tttt*t*tttt*t*tttt*tttt*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]t******t******t****t******t******t****t******t****t******t
[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/video®

6-9: runl

o EFEMA video T & : camerademo argv[1] argv[2] argv[3] argv[4] argv[5] argv[6]
argv[7] argv[8l.

MASBAREXT:

argv[l]: cameraf@itit&zt---NV21 YUYV MIPEGZ,

argv[2]: cameraf¥iEwidth;

argv[3]: cameras¥iEheight;

argv([4]: sensorfiinz=s;

argv[5]: RERHFBIEI: all---bmpFlyuviENERRTE. bmp- - - X LAbmpiEIFRTE. yuv - - - LAYuviE U RTF;
argv[6]: HRBRANERERE,

argv[7]: HIREBHIEHE,

argv[8]: videoT HmZE5l;

f130: camerademo YUYV 640 480 30 yuv /tmp 1 1, JIg’r%a*'ﬁ?/dev/videol T RHHEH
640*480@30fps ML yuv &3k, FAIKEMREEE/tmp BET, B 1 %,

HEEES5RHINEE—N, WHTENFHMES, 517 camerademo argv[1] argv[2] argv[3]
argv[4] argv[5] argv[6] argv[7] argv[8] debug EIF],
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root@Tinalinux: /# camerademo YUYV 640 480 6 yuv ftmp 1 1

[CAMERA]ttt*t*tt*t*ttttttttttt*tttt*t*tttttttt*tt*tttt*ttttttttttt
[CAMERA]* *
[CAMERA]* this is camera test. &
[CAMERA]* *

[CAMERA]*******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*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
[CAMERA] VIDIOC_S_FMT succeed

[CAMERA] fmt.type = 1

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

[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

HEEMFR camerademo 777 RAW #iEER, REERHERERINIZEN RAW EXEIF,

ik sensor XEHHAY mbus code KEANZ I, RIGWEIH, EEE N mbus_code =

MEDIA BUS FMT SGRBG10 1x10, ARAR LAHEIA sensor it RAW10, camerademo BYHIHEEI
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 &

AT debug E8%iPA sensor WX ER, MEBINRARELE. HE. REHEILL
RoKENMERIBERF:
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root@Tinalinux: /# camerademo debug
[CAMERﬁ]******tttt********************************tttt************
[ CAMERA]*

[ CAMERA]* this is camera test.

[ CAMERA]*

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

[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
[CAMERA]tttttttttttttt*tt**ttt********tttttttttttttttttttt**tt**tt
[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

KU THE AR AN AN UERES:

[CAMERA_DEBUG]**tttttttttttttttttttt***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

UTEERRARTREIRET sensor WRAMOMWERFRER:
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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: Oxb679e000, 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

6-15: debugb

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

U TEBIRTR% sensor ML FNMEMRE S :

[cﬁMERA_DEBUG]********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.

[cAMERﬁ_DEBUG]tt****ttttttttt*****tttttttttt****ttttttttt*****ttttttttt****tt

6-18: debug8
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6.3.5 XHRERI

WEREZE, BREMEEE (BIA /tmp) TEHREFEGHIE, BUESANERMHEN, —ME
YUV %3, L source #&=.yuv B#fxR7E; —#2Z BMP &, U bmp #KX.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, f0{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
BRI EXREEILIN—MERETFes, XA LI7E sensor datasheet FEHRFEIHESEA
i

2. 1B dmesg @85, EEEIETT camerademo HIIERRIZESE R BTN,

3. Hfthp93ziR DVP sensor #{THHNHI debug;

06.4.1 DVP sensor

1. #A%E sensor WHE data ELEIEH, & 8 M. 10 UM, 12 fIl? HiINZ/E, KWERKH
B sensor formats I&BEEEH;

2. MCLK BRI E ST IEH;

3. sensor JX#IH sensor g mbus config() KEEE /I DVP sensor, type REIREN
VAL2 MBUS PARALLEL;

4. HEREM data 25 8 fil. & 10 i, FEEHSIHEESERH,

5. TKEMIE VSYNC. HSYNC B8 KEHL, XM MrcEE —7EiE. —1THIEES
+;

6. ME data MBERE KR, BERERSLER;
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7. MRZB KR, E—T sensor NEFHREE, EERERKENHEMUNERE, WRE, E%
G EREEMLE"{REG_DLY, Oxff}“##{THENZAVER, BIEERHEEUAEYR, sensor
B EERL 12C BBEFFES;

8. MR L EEEZEEHWREEIE, BATE sensor Wz, BUTEE, X=1MEEXH
BixE, BMEERMERE, RX=A"ENEERRAS, H 8 MEE, HM=H—T;

#define VREF_POL V4L2 MBUS VSYNC ACTIVE HIGH
#define HREF_POL V4L2 MBUS HSYNC ACTIVE HIGH
#define CLK POL V4L2 MBUS PCLK SAMPLE RISING
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