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1.1 XHEfET

CSI #&3R7E RTOS F& ERIREIA SUNXI-VIN, A3EN4A VIN (Video Input) IRzpAJigit
ZE¥), SRR, API 20, TEESEOS9 (CSI/MIPI) MEEAEES (ISP/VIPP) #4%.

1.2 Bird

EHREIRITAL, KRS, H#iPAL, NAFAAR.

1.3 EHEE

N2,
]

% 1-1: ERAF®YIE

Bt WZhRA  IREI A

V833 Melis ekernel/subsys/.../sunxi-vin/*
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2.1 BIRINEETER

Video Input EE/HIZEOERS (CSI/MIPI) FMEGRAIEE T (ISP/VIPP) AR
CSI/MIPI 24 F ELIASTEIRAI I,

ISP LI sensor raw data #HIBMILIE, B3F lens #ME. HIF=. gain. gamma. de-
mosic. de-noise. color matrix FUKR—L 3A B4t

VIPP BEXTIEE#1T48/\. FFT/KENLIE, VIPP 2#F bayer raw data £34.ISP MEEBY%E/),
WL FFIT—AREY YUV 830 sensor EREESE/)

(1 3588
3F v833 FKif, H CSIC IP €31E 2 4 Input Parser, 1 4 ISP, 4 © VIPP, 4 1~ DMA,

2.2 HRANETEA

e ISP: Image Signal Processor

e VIPP: Video Input Post Processor

e MIPI: Mobile Industry Processor Interface

e CCI: camera control interface

¢ MCLK: Master clock (From"AP to camera)

e PCLK: Pixel clock (From camera to AP, Sampling clock for data-bus)

e YUV: Color presentation (Y for luminance, U&V for chrominance)

e CSIC: CMOS Sensor Interface Controller(sunxi image/video input control module)

2.3 RIRECE A

2.3.1 menuconfig EHEE

VIN IEEh&@FEHEET ccmu. gpio. twi. regulator JX5), LK media controller {225, H
menuconfig FEEEWT:
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Kernel Setup --->
Subsystem support --->
avframework --->
[*] Multimedia support --->

[*] Cameras/video grabbers support
[*] Media Controller API
[*] Videod4Linux support

[*] V4L2 sub-device userspace API
[*] Enable the V4L2 core and API
[*] V4L platform devices --->
[*] sunxi video input (camera csi/mipi isp vipp)driver
[*] v412 new driver for SUNXI
select sensor (use sensor imx386) --->
[*] ISP WDR module

Hrh select sensor iEIFAECE AXNAY sensors

2.3.2 VIN &RECE

VIN RENFIERE K sensor TEsun8iwl9pl vin cfg.hBAMvin config sun8iwl9pl real.h X {FH#H1T
AcE.

A EE

MBFBT CONFIG_FEXCONFIG, EETE sys_config.fex {3 VIN #EHPR#{TEB. sys_config
BRIEUTF:
source/projects/defconfig/{PLATFORM}/aw_{PLATFORM}/sys_config. fex

TE V833 AfxS EBECEHTTIRA,

2.3.2.1 ERFEFSE. RS, MUK GPIO &

V833 CSIC #&iRFTFaE. TS5 MUNT, FTERIE datasheet KHITEE,

#define CSI CCU REGS BASE 0x06600000
#define CSI_TOP REGS BASE 0x06600800
#define CSIO REGS BASE 0x06601000
#define CSI1 REGS BASE 0x06602000
#define MIPI_REGS BASE 0x0660C000
#define ISP REGS BASE 0x02100000
#define VIPPO REGS BASE 0x02104000
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#define
#define
#define

#define
#define
#define
#define

#define

#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

#define

VIPP1_REGS_BASE
VIPP2 REGS BASE
VIPP3_REGS_BASE

CSI_DMA® REG BASE
CSI DMA1 REG BASE
CSI DMA2 REG BASE
CSI_DMA3 REG BASE

GPIO REGS VBASE

SUNXI GIC START 32
SUNXI IRQ CSIC DMA®@
SUNXI IRQ CSIC DMA1
SUNXI IRQ CSIC DMA2
SUNXI_IRQ CSIC DMA3
SUNXI IRQ ISPO

SUNXI IRQ CSI TOP PKT

VIN _MAX_ DEV
VIN _MAX_CSI
VIN MAX CCI
VIN MAX TDM
VIN MAX MIPI
VIN_MAX_ISP
VIN _MAX SCALER

MAX_CH_NUM

(SUNXI_GIC START
(SUNXI_GIC START
(SUNXI_GIC START
(SUNXI_GIC START
(SUNXI_GIC START
(SUNXI_GIC START

AP REFONNDA

0x02104400
0x02104800
0x02104c00

0x06609000
0x06609200
0x06609400
0x06609600

0x0300b000O

+ + + + + o+

V833 CSIC % #F =B serial interface (Bl MIPI, csi0) 5 —# parallel interface
(csil) o MIPI ##M pin “fEBIMEAEEAE, parallel interface B pin BHEE gpio, F

EHRITECE BEERA, V833 CSIC #&3R parallel interface BY pin BBEI T,

/*

*/

#else

{

}l
{

GPIO_INDEX INVALID

GPIOE(0O),
GPIOE(2),
GPIOE(3),
GPIOE(4),
GPIOE(5),
GPIOE(6),
GPIOE(7),
GPIOE(8),

"csil pck", "csil hsync", "csil vsync",

"csil dO", ""esil d1", "csil d2%, "csil d3",
"csil d4", "esil,d5", "csilgd6", "csil d7",
"csil d8", "csil d9", "ecsil d1e", "csil d11",
"csil d12", "csil d13", "csil d14", "csil d15";

int vind csi parallel pins[VIN MAX CSI][19] = {
#ifdef CONFIG FEXCONFIG
GPIO_INDEX_ INVALID
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GPIOE(9),

GPIOE(10),
GPIOE(11),
GPIOE(12),
GPIOE(13),
GPIOE(14),
GPIOE(15),
GPIOE(18),
GPIOE(19),
GPIOE(20),
GPIOE(21)

#endif
I8

A EE

WMPFEA sys_config.fex, BEMAMTEE,

£E X CONFIG FEXCONFIG MfERT, FET sys_config.fex HE&E parallel interface
%89 gpio.

[vindO/csil]

csil used =0

csil pck = port:PE00<2><default><default><default>
csil hsync = port:PE02<2><default><default><default>
csil vsync = port:PE03<2><default><default><default>
csil do = port:PE@4<2><default><default><default>
csil dl = portiPEO5<2><default><default><default>
csil d2 = port:PE@6<2><default><default><default>
csil d3 = port:PEQ7<2><default><default><default>
csil d4 = port:PE08<2><default><default><default>
csil d5 = port:PE@9<2><default><default><default>
csil d6 = port:PE1Q<2><default><default><default>
csil d7 = port:PEll<2><default><default><default>
csil d8 = port:PE12<2><default><default><default>
csil d9 = port:PE13<2><default><default><default>
csil d1o = port:PEl4<2><default><default><default>
csil d11 = port:PE15<2><default><default><default>
csil d12 = port:PE18<2><default><default><default>
csil di13 = port:PE19<2><default><default><default>
csil di14 = port:PE20<2><default><default><default>
csil di15 = port:PE21<2><default><default><default>

sys_config Ac&EtkA:

e csi(x) used: {HBEFFX, O-disable, l-enable. EZFEFEREM,
o Hfth gpio EEET datasheet FHITECE,
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2.3.2.2 csic top clk 5 isp clk

X535 K% vin top clk 5 isp clk MBXEE. FEXNNNETEEXM OIS HNME, HEE
BEAREEN.

struct vin _clk info vind default clk[VIN MAX CLK] = {
[VIN TOP CLK] = {
.clock = HAL CLK PERIPH CSI TOP,
#ifndef CONFIG FEXCONFIG
#if defined CONFIG VIN SENSOR imx386
.frequency = 336000000,
#elif defined CONFIG VIN SENSOR (2398
.frequency = 300000000,

#endif
#endif
+
[VIN TOP_CLK SRC] = {
.clock = HAL CLK PLL CSI,
}
18

struct vin clk info vind default isp clk[VIN ISP MAX CLK] = {
[VIN ISP CLK] = {
.clock = HAL CLK PERIPH ISP,
#ifndef CONFIG_FEXCONFIG
.frequency = 300000000,

#endif
}
[VIN ISP CLK SRC] = {
.clock = HAL CLK PLL PERII,
}I
18
LEAA{ARRE AR

e csic top clk frequeney:win RS, LFREATIIRIE sensor FIMIERM D HERIGE,
e isp clk frequency: isp BFESA=R,

A B&E
WMPEA sys_config. fex, EEMANMTERE,

£ X CONFIG FEXCONFIG HIERT, FET sys_config.fex FEE top clk 5 isp clk
kN

[vindO]

vindO used =1

vind® clk = 336000000
vind@ isp = 300000000

IR © HiB2EREROBIRAR. RE—INF 6
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2.3.2.3 csic master clk 5 pin

X574 K E| master clk 5 pin WA E, BEAEEND.

struct vin mclk _info vind default mclk[VIN MAX CCI] = {
{
.mclk = HAL_CLK PERIPH CSI_MASTERGO,
#1f defined CONFIG_CSI_PLL_CLK SPREAD SPECTRUM
.clk_24m = HAL_CLK PLL_CSI,

#else
.clk _24m = HAL CLK SRC_HO0SC24M,
#endif
.clk pll = HAL CLK PLL CSI,
.pin = {
[0] = {6, GPIOI(0O), 2, 0, 2},
[1] = {0, GPIOI(OG), 7, O, 2},
+
}
{

.mclk = HAL CLK PERIPH CSI MASTERI,
#if defined CONFIG CSI PLL CLK SPREAD SPECTRUM
.clk_24m = HAL CLK PLL CSI,

#else
.clk 24m = HAL CLK SRC_H0SC24M,
#endif
.clk pll = HAL CLKsPLL CST;
.pin = {
[0] = {0, GPIOE(1l), 2, 0, 2},
[1] =/{0, GPIOE(1),.7, 0, 2},
+
i
};

2.3.2.4 sunxi vinc EgE&

BT video TREVEMMEES M FIRIRHERE L. FEERTNTERE,

struct vin _core sunxi_vinc[VIN MAX DEV] = {
#ifdef CONFIG_FEXCONFIG
0
#else
(o]

1}
-~

.id = 0,
.rear_sensor = 0,
.front_sensor = 0,
.csi sel =0,
.mipi sel =0,
.isp sel = 0,

}

[1]

I
-~
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.rear_sensor = 0,
.front_sensor = 0,
.csi sel =0,
.mipi sel = 0,
.isp sel = 0,

.id = 2,
.rear_sensor = 0,
.front_sensor = 0,
.csi sel =0,
.mipi sel = 0,
.isp sel = 0,

.id = 3,
.rear_sensor = 0,
.front_sensor = 0,
.csi sel =0,
.mipi sel = 0,
.isp sel = 0,

Iy
[2] = {
}I
[31 = {
}

#endif /*CONFIG_FEXCONFIG*/

};

UEES AN AR

id: index 5,

rear sensor: XA pipeline HERREE sensor B id,

front sensor: #'~3% pipeline E{ERAYETE sensor B9 id,

csi_sel: ®~iZ pipeline E parser 89id, %A E, BREM ido

mipi sel: % pipeline £ mipi(sublvds/hispi) #9 id, AERNEE R 0xff,

isp sel: &R % pipeline £ isp 8 id; HAECE, H isp ATH, X1 isp RERTEHR
it isp FURIRALIE,

A BE

MEEM sys_config.fex, EEMAMTERE,

£E X CONFIG_FEXCONFIG HIER T, LREMANABTNT, £EFE sys_config.fex
hHITEE,

[vind®/vincO]

vincO used =1

vincO csi sel
vincO mipi_sel
vincO isp sel
vincO isp tx ch

(ol ol ool

vincO rear sensor sel =0

vincO front sensor sel

vincO sensor list

1}
(o)

=0
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[vind®/vincl]

vincl used =0

vincl csi_sel =0
vincl mipi sel = Oxff
vincl isp sel =0
vincl isp tx ch =0
vincl rear sensor sel =0
vincl front sensor sel =0
vincl sensor list =0

[vind@/vinc2]

vinc2 used =0
vinc2 csi_sel =
vinc2_mipi_sel =
vinc2 isp sel =
vinc2 isp tx ch =
vinc2 rear_sensor _sel =0
vinc2 front sensor sel =0
vinc2_sensor list =0

(ol oo o]

[vindO/vinc3]

vinc3 used =0
vinc3 csi sel =
vinc3 mipi sel =
vinc3_isp_sel =
vinc3 isp tx ch =
vinc3 rear sensor sel =0
vinc3 front sensor sel =0
vinc3 sensor list =0

(ool ool

sys_config FcE AT :

e vinc(x) used: Vipp FYfEREFFX, O-disable, 1-enable, ZFEREREM,

e vinc(x)_csi_sel: &% pipeline Lk parser By id, “AECE, BABEM id. F LR vin core
£EMMARM csisel 5o

e vinc(x) mipi sel: #eni% pipeliné £ mipi(sublvds/hispi) 89 id, FERREE R 0xff, [FLE
& vin_core Z5#9{AFHY mipi_sel A 5o

e vinc(x) isp sel: F/niZ pipeline E isp B9 id, #TECE, & isp ATH, X1 isp RERT
ERE A isp AU AR, [E_EiR vin core (kAN isp sel &,

e vinc(x) isp tx ch: F/niZ pipeline E isp B9 ch, #ECE, BRIAA 0. X sensor 2 bt656
%Zi@iExE WDR H RAW B, % ch AJUEE 0~3 W{E. A_LR vin core LiEHH
isp tx ch R 5.

e vinc(x)_rear_sensor_sel: ¥kini% pipeline E{ERAMEE sensor MY id, R LR vin core 4514
{K#fY rear sensor ¥ 5o

e vinc(x)_front_sensor_sel: Fni% pipeline EFAMEIE sensor B9 ide [E_LIR vin core 4514
&Y front_sensor K R.

e vinc(x) sensor list: " {EH sensor list EKENHERARERREA, 1 XnFEAH, 0 "RAME
Fl. [A sensor list Z5#4{A7HY use sensor list 5.

IR © HiB2EREROBIRAR. RE—INF 9
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2.3.2.5 sensor fit&

Xt sensor HITHLE. XETRHNERE—REESENNHRNVFIEEF sensor Y data sheet

HK5ehl. HEIEHFI TEMIE,

struct sensor list sensors default[VIN MAX DEV] = {
#ifdef CONFIG_FEXCONFIG

{
.power =
{
[IOVDD] = {NULL, AXP2101 ID ALDO2, O, "iovdd"},
[AVDD] = {NULL, AXP2161 ID BLD02, 0, "avdd"},
[DVDD] = {NULL, AXP2101 ID DLDO2, O, "dvdd"},
[AFVDD] = {NULL, AXP2101 ID MAX, 0, ""},
[FLVDD] = {NULL, AXP2101 ID MAX, 0, ""},
[CAMERAVDD] = {NULL, AXP2161 ID MAX, 0, ""},
o
Io
#else
{
.use_sensor_list = 0,
.used = 0,
.csi sel =0,
.device sel =
.mclk _id = 0,

.sensor_bus sel =1,

.sensor_bus type .= 0,

.act_bus_sel =40,

.act bus type'=0,

.act_separate = 0,

.power_set /= 0,

.detect_num = 1,

.sensor_pos = "rear",

.valid idx = 0,

.power = {
[IOVDD] = {NULL, AXP2101 ID ALDO2, 1800000, "iovdd"},
[AVDD] = {NULL, AXP2101 ID BLD02, 2800000, "avdd"},
[DVDD]" = {NULL,-AXP2101 ID DLD02, 1200000, "dvdd"},
[AFVDD] = {NULL, AXP2101 ID MAX, 0, ""},
[FLVDD] = {NULL, AXP2101 ID MAX, 0, ""},
[CAMERAVDD] = {NULL, AXP2101 ID MAX, 0, ""},
I

.gpio = {
[POWER EN] = {0, GPIO INDEX INVALID, 0, 0, 0},
[PWDN] = {0, GPIOI(4), 1, 0, 1},

[RESET] = {0, GPIOI(3), 1, 0O, 1},
[SM_HS] = {6, GPIO_INDEX_ INVALID, 0, 0, 0},
[SM VS] = {0, GPIO INDEX INVALID, 0, 0, 0},

[AF_PWDN] = {06, GPIO_ INDEX INVALID, 0, 0, 0},
[FLASH EN] = {0, GPIO_INDEX INVALID, 0, 0, 0},
[FLASH_MODE] = {6, GPIO_INDEX_ INVALID, 0, 0, 0},

+
.inst = {
#if defined CONFIG VIN SENSOR imx386
[0] = {

.cam_name = "imx386 mipi",

IR © HiB2EREROBIRAR. RE—INF
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.cam_addr = 0x20,
.cam_type =1,
.is isp used =1,
.is bayer raw = 1,
.vflip = 0,
.hflip = 0,
.act_addr = 0x0,
.act_name = "",
.isp cfg name = "",
+
}
#elif defined CONFIG VIN SENSOR (2398
(0] = {
.cam_name = "(C2398 mipi",
.cam_addr = 0x6c,
.cam_type = 1,
.1s isp used =1,
.is bayer raw = 1,
.vflip = 0,
.hflip = 0,
.act_addr = 0x0,
.act_name = "",
.isp cfg name = ""
I
}
#endif
}
#endif /*CONFIG FEXCONFIG*/
}i

GEES NSRRI R

e use sensor list: R REEEEA sensory list REVERAEVEA, 1 ZRER,0 RRAER.

o used: ZFEEKREM,

e csi_sel: &/[IZ pipeline t parser B9 id, #HEE, BABN ido

e device sel: ZFEERER,

e mclk id: sensor FifFRA/ melk /Y id,

e sensor bus sel: sensor FRifEAA bus B9 ids

e sensor bus type: FR sensor FifEFM bus FA (0 - twi/i2c, 1 - cci, 2 - spi, 3 -
gpio) o

e act_bus_sel: actuator FrfEAH bus B9 id.

e act bus type: actuator PR bus & (twi, cci, spi 3 gpio) o

e act separate: ZFEEREMR,

e power set: ZFEEREM,

e detect num: sensor FY MK,

e sensor pos: sensor i E, siEXEGEE.

e valid idx: ATFARY sensor id, 5 inst #AERE,

e power: BREEE, BESEXNAHENREEFIMNEH data sheet KT/

e gpio: gpio BBE. FESEZXNNHENRIEBEMIMERY data sheet R/

o inst: B8 sensor S,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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® cam_name: SENSOT E"J%?o

e cam addr: sensor AY twi ik,

e cam type: sensor FYEAE, 0-YUV; 1 - RAW,

e is isp used: =R fEM ISP, 0 - RfEMH; 1 - 1A,

e is bayer raw: B bayer raw, 0 - f2&; 1 - 2o

e vflip: flip in vertical direction. O - disable; 1 - enable,

e hflip: flip in horizontal direction. O - disable; 1 - enable,
e act addr: actuator Ay twi it

e act name: actuator FI&ZF,

® isp cfg name: ZFERERER,
A B

MEEM sys_config.fex, EEMAMTERE,

£E X CONFIG_FEXCONFIG MfERA T, EREENTLHNT, FEMT sys _config.fex
BITECE.

[vind®/sensoro0]

sensor0® used =1

sensor® mname =_"imx386 mipi"
sensor0_twi cci spi <=0

sensor® twi cci id =1

sensor® twi addr = 0x20

sensor® cam_type =1

sensor® mclk id =0

sensor0® _pos = "rear"

sensor® isp used =1

sensor® fmt =1

sensor® vflip =0

sensor® hflip =0

sensor® iovdd vol = 1800000

sensor® avdd vol = 2800000
sensor0_dvdd_vol = 1200000

sensor® power en =

sensor@ pwdn = port:PI04<1><0><1><0>
sensor0® reset = port:PI03<1><0><1><0>

sys_config FEEHAIIT:

e sensor(x) used: O - disable, 1 - enable, ZFEREREK.

e sensor(x) mname: 7%~ sensor IR F, [E LR sensor list £#ATH cam name 5.

e sensor(x) twi cci spi: </ sensor FRfERBY bus & (0 - twi/i2c, 1 - cci, 2 - spi, 3 -
gpio) o AL sensor list &#{AHH sensor bus type B 5.

e sensor(x) twi cci id: sensor FR{EABY bus BY id, [E_LEiR sensor list EHEHHE sen-
sor bus sel 5.

e sensor(x) twi_addr: sensor BY twi ik, [E_EIR sensor list £5#{K T cam_addr 5o

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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e sensor(x) cam type: sensor FYZEE!, 0 - YUV, 1 - RAW, [ LR sensor list £&&TH
cam_type 5.

e sensor(x) mclk id: sensor FRERAMY mclk Y ido [E LR sensor list 5K+ A mclk id A%
B,

e sensor(x)_pos: sensor HfiiE, AIEXEREE. AL sensor list Z&#{EHH sensor pos
FX 5o

o sensor(x)_isp_used: @ {EMA ISP, 0 - RfEM; 1 - A, F_LR sensor list A& TH
is isp used A%

e sensor(x) fmt: s bayer raw, 0 - A&; 1 - Bo B LR sensor list EHETH

is bayer raw B 5.

e sensor(x) vflip: flip in vertical direction. O - disable; 1 - enable, [E_LiR sensor list £
MMEATEY vilip A% 5o

e sensor(x) hflip: flip in horizontal direction. O - disable; 1 - enable. [F_EiX sensor list
£Z5¥9{A~RY hflip X HAo

e sensor(x) iovdd vol: camera 124089 io power voltage,

e sensor(x)_avdd_vol: camera 1401 analog power voltage.

e sensor(x) dvdd vol: camera t&£H8Y core power voltage,

e sensor(x) power en: camera 1&4HHJ power enable gpio.

e sensor(x)_pwdn: camera &1 power pwdn gpio.

e sensor(x) reset: camera 1&£AHY power reset gpios

2.4 R4S 4R

IXahfiiF source/ekernel/subsys/aviramework/v412/drivers/media/platform/sunxi-vin,

sunxi-vin/

— modules

| |— sensor

| | |— 2398 mipi.c ; BifBsensorikzh

| | | camera cfg.h ;camera ioctUr B&<kx
| | }— camera.h ; came raAFRLEMIR L

| | | imx386_mipi.c ; BfRisensorikzh

| | | Makefile

| | |— sensor_helper.c ; sensor AR BRIEE ORI
| | L— sensor_helper.h ; sensor AR RIEE ORI S
— platform

| |} platform cfg.h s FAMEXMNEERED

| L— sun8iwl9pl vin cfg.h ; BIAME S BB L X

|— utility

| | vin_config_sun8iwl9pl.h ; csill K sensorERBLEHIA

| | vin_config_sun8iwl9pl real.h ;ESEcsibiMsensorEEE S
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B LLTE Melis/source/ekernel/subsys/avframework/v412/drivers/media/platform/sunxi-
vin/modules/sensor B R F# 01— sensor Kz, B ERANBEKH#ITH sensor WEHFF
Xo

A B

BAl Melis V833 3z#F MIPI #EMM sensor. # [ YUV/RAW sensor BB BT656/BT1120 &K
Sensor,

HF V833 CSIC & CCI, Haj Melis CSI IEZHFAZIF CCI FINEY bus E5 sensor (S,

3.1 SENSOR NAME

Bk, RBIEzi$r) SENSOR NAME ZEANNEY sensor K, FESHAWREHER, 40

#define SENSOR_NAME "imx386. mipi"

HR, 180% sensor Bt EEMBHRTEE ) WHULTEE A 16bit, HIEZEN 8bit N:

static struct cci.driver cci drv = {
.name = SENSOR NAME,
.addr_width = CCI_BITS«16,
.data_width = CCI_BITS 8,

};

3.2 Register list H%E

51 EHEFHRIE sensor —IIFRM D PERMHBH. o0:

static struct regval list sensor 4k30 regs[] = {
{06x0100, 0x00},
{OXFFFF, 0x01},
{0x0112, OxO0A},
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l}

J

3.3 sensor win sizes E%

F—1MEOXNN—MIEN PR, W —A register listo

.width
.height
.hoffset
.voffset
.hts

.vts

.pclk
.mipi bps
.fps_fixed
.bin factor
.intg min
.intg_max
.gain _min
.gain_max
.regs
.regs _size
.set_size
.top_clk
.isp clk

.vipp_hoff
.vipp voff
#endif

I

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

4032,

2256,

o,

o,

4296,

2326,
300*1000*1000,
800*1000*1000,
30,

=1,

16,

(2326-4)<<4,

16,

(128<<4),

sensor 4k30 regs,

ARRAY SIZE(sensor 4k30 regs),
NULL,

336*1000*+1000,

326*1000*1000,

#ifdef CONFIG_SENSOR_CROP

VIDEO OFFSET H,
VIDEO OFFSET V,

3.4 sensor formats HE7t

FERZEE mbus code, M RG10 Ni%ECERK:

{

static struct sensor format struct sensor formats[] = {

.desc = "Raw RGB Bayer",

.mbus_code = MEDIA BUS_ FMT_SRGGB10_1X10,
.regs = sensor_fmt_raw,

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

IR © HiB2EREROBIRAR. RE—INF
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b |

3.5 sensor EOSLI

FEFELIMWNTEAO:

static int sensor s exp(struct v412 subdev *sd, unsigned int exp val);

static int sensor s gain(struct v412 subdev *sd, int gain val);

static int sensor s exp gain(struct v412 subdev *sd, struct sensor exp gain *exp gain);
static int sensor power(struct v412 subdev *sd, int on);

static int sensor detect(struct v412 subdev *sd);

static int sensor_init(struct v412 subdev *sd, u32 val)

static long sensor ioctl(struct v412 subdev *sd, unsigned int cmd, void *arg)

static int sensor g mbus config(struct v412 subdev *sd, struct v4l12 mbus config *cfg);

Hep

e sensor power EiR#E sensor datasheet FIfY_ LA FREE.

e sensor detect ATl TIC BHERRE,

e sensor init ##51€ sensor,

e sensor ioctl I¥EUKIRE sensor HEEs

e SENsoOr s exp. sensor s gain. semnsor s exp gain AF sensor KIEREFIEIRITHI, isp
B AE STERAXLREO,

e sensor g mbus config BT &K paser/mipi iZ sensor BiEOEM. %0 mipi 4lane i@
&MY mbus_config 0F:

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

{
cfg->type = V4L2 MBUS CSI2;
cfg->flags = 0 | V4L2 MBUS CSI2 4 LANE | V4L2 MBUS CSI2 CHANNEL 0;
return 0;

}

3.6 sensor Mz

Melis HiRHt—LeNiXiE%, 7 camera sensor BYXIR & E,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 16



@LWIMIER
g MXHEER: WE

MiXFEF ML F source/ekernel/subsys/avframework/v4l2/drivers/media/platform/sunxi-
vin/vin test/mplane image BRT, B VAL2 ioctl API, FEXI camera MAHET.
KINENIRE, MUKEFIREY frame buffer MK
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O R

VIN Eop&EF V4L2 HEZREWM, WNAR

B 1R it/dev/videoX 5/dev/mediaX T 5, &

id/dev/videoX 1 TR MR ITH2(E, @id/dev/mediaX T = 5 7] LUIREXIE
KGR RINEN, Ha ﬁ]%léfi API =EHIFIREFRIBERA. NAREAINE V4L2 API #0080
], Igﬁﬁﬁumfiyﬂ-l:.ﬁﬁﬂ'o

‘ OPEN ‘ Initial Sensor Module and CSI IF, enable the csi clock ‘
2
‘ VIDIOC_S_INPUT ‘ ‘ _Se‘( Fhe input_ num_be'r of device, defuult_ is 0,_ ‘
0 is primary esi device; 1 is secondary csi device
v
‘ VIDIOC_S_PARM ‘ [ T |

‘—

| VIDIOC_S_FMT ]

v

| vIDIOC_REQ8UFS |

v

| VIDIOC_QUERYBUF |

ory for video buffer, and map the
el space to user space

bnlancc.fspccml :ffcct"aulo focus and ete contml

________________

i Get the vilip/hflip/exp 'white bal /special
effect/auto focus and etc status

I Set the vilip/hflip/exp ‘white balance/special
} effect/auto focus and etc control

Queue all the buffer into the video buffer queue and
wait for capturing image data

VIDIOC_QBUF

v

VIDIOC_STR ‘ Start capturing and enable irg; queue all the buffers

Poll and wait [ Wait a frame to be done
‘ VIDIOC_DQBUF ‘ Delete a frame from the frame buffer list and send it to
¢ user

APP Processing l l User is processing the frame ‘
| VIDIOC_QBUF ‘ l Add the processed frame back to the frame buffer list ‘
‘ VIDIOC_STREAMOFF ‘ [ Stop capturing and disable irg; free the buffer queue
‘ MUNMAP ‘ l Memory unmap ‘
‘ CLOSE ‘ l Disable the csi clock ‘

4-1: NEBRARE

WA © BSEERERHERAE. RE—TF
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4.1 VIDIOC QUERYCAP

Parameters

Capability of csi driver (struct v412 capability *capability)

struct v412 capability {
_u8 driver[16]; /* i.e. "bttv" */
_u8 card[32]; /* i.e. "Hauppauge WinTV" */
_u8 bus _info[321]; /* "PCI:" + pci name(pci_dev) */
_u32 version; /* should use KERNEL VERSION() */
__u32 capabilities; /* Device capabilities */

_u32 device_caps;

~u32 reserved[3];

};

Returns
Success:0; Fail: Failure Number
Description

SREVIREHIYEFR. hRZS. Lis#0capabilities %, $1VAL2 CAP VIDEO CAPTURE MPLANE.
V4L2 CAP STREAMING %,

4.2 VIDIOC ENUM INPUT

Parameters

input (struct val2 input *inp)

struct v412 input {
~u32 index; /* Which input */
~u8 name[32]; /* Label */
~u32 type; /* Type of input */
_u32 audioset; /* Associated audios (bitfield) */
_u32 tuner; /* Associated tuner */
v4l2_std_id std;
~u32 status;
~u32 capabilities;
~u32 reserved[3];

}i

Returns

Success:0; Fail: Failure Number

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 19
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Description

RENIREHZ#FHY input index, BHFIlRahRE#F input index = 0 ¢ index = 1, Ef Index =
0 /& primary csi device; Index = 1 %&/& secondary csi deviceo

RIFAHIN index, JRENRE[E] type. ¥+F VIN i8&3%i, type 3 VAL2 INPUT TYPE CAMERA,

4.3 VIDIOC S INPUT

Parameters

input (struct val2 input *inp)
Returns

Success:0; Fail: Failure Number
Description

1B inp.index & & HF1E 50 csi device A primary device & secondary device, H
i Index = 0 (WRBKEEF, —BWHLEENRGLERE—NREGEXEE, N index E
EAN0) ; Index =1 (WURGKERES, —MRNMFIERERK) -

ARZEOR, ERESXT csi device TR I,

4.4 VIDIOC G_INPUT

Parameters

input (struct v412_input *inp)
Returns

Success:0; Fail: Failure Number
Description

FREX inp.index, ¥KTHFHRKER csi device A primary device X secondary device, H
i Index = 0 (WURGKERES, —MWNHUEENR G . ERE—NMEGXILE, N index &
E/0) ; Index =1 (MRGKEEER, —MRWNEIEREK)

4.5 VIDIOC S PARM

Parameters

IR © HiB2EREROBIRAR. RE—INF 20
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Parameter (struct v412_streamparm *parms)

struct v412_streamparm {
enum v412 buf type type;
union {
struct v412 captureparm capture;
struct v412 outputparm output;
_u8 raw_data[200]; /* user-defined */

} parm;

}i

struct v412 captureparm {
_u32 capability; /* Supported modes */
_u32 capturemode; /* Current mode */
struct v412 fract timeperframe; /* Time per frame in .1lus units */
~u32 extendedmode; /* Driver-specific extensions */
~u32 readbuffers; /* # of buffers for read */
_u32 reserved[4];

}i

Returns

Success:0; Fail: Failure Number

Description

CSI {EAfNIZE, RXF parms.type # parms.capture,

RIFAfEFEY, parms.type = VAL2 BUF TYPE VIDEO CAPTURE MPLANE;

EIHIZE parms->capture.capturemode (VAL2 MODE VIDEO & V4L2 MODE IMAGE) ,
SEIRARSMEKE B K &

]

BT E parms->capture.timeperframe, B LAIGEME,

4.6 VIDIOC G PARM

Parameters

Parameter (struct v4l2 streamparm *parms)

Returns

Success:0; Fail: Failure Number

Description

[N FAMERE, parms.type = VAL2 BUF TYPE VIDEO CAPTURE MPLANE,;

#@id parms->capture.capturemode, R [E HFi K EE X V4L2 MODE VIDEO I
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VAL2 MODE _IMAGE;

EWWIRN

@33 parms->capture.timeperframe, R[04 Fii&E MR,

4.7 VIDIOC ENUM FMT

Parameters

V4L2 format (struct val2 fmtdesc *fmtdesc)

struct v412 fmtdesc {
~u32 index; /* Format number =3
enum v412 buf type type; /* buffer type 53
~u32 flags;
_u8 description[32]; /* Description string */
~u32 pixelformat; /* Format fourcc */
~u32 reserved[4];

+

Returns

Success:0; Fail: FailureNumber
Description
FRENIRBOZ #3509 VAL2 #E=he BN types index B%f, iR[0] pixelformat,

3$F VIN &%, type 5 VAL2 BUF TYPE VIDEO CAPTURE MPLANE,

4.8 VIDIOE_TRY-FMT

Parameters

Video type, format and size (struct v412 format *fmt)

struct v412 format {
enum v412 buf type type;
union {
struct v412 pix format pix;
struct v412 pix format _mplane pix_mp;
struct v412 window win;
struct v412 vbi format vbi;
struct v412 sliced vbi format sliced;
_u8 raw_data[200];
} fmt;
3
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struct v412 pix format {
_u32 width;
~u32 height;
_u32 pixelformat;
enum v412 field field;
_u32 bytesperline; /* for padding, zero if unused */
_u32 sizeimage;
enum v412 colorspace colorspace;
~u32 priv; /* private data, depends on pixelformat */
~u32 flags; /* format flags (V4L2 PIX FMT FLAG *) */
_u32 ycbcr _enc; /* enum v412 ycbcr _encoding */
~u32 quantization; /* enum v412 quantization */
_u32 xfer_func; /* enum v412 xfer_ func */
}i
Returns

Success:0; Fail: Failure Number

Description

REFE AL E, AKX/, FEEN. BASEESREDZR. PR EEAEHRFIK
B

%1F VIN i8%, type % VAL2.BUF TYPE VIDE@® CAPTURE MPLANE,
/8 struct v412 pix format mplane #{TEEEE,

N AEFAN struct v412 pix format _mplane £#{&AREHEAY width. height. pixelfor-
mat. field 5%, KohREIREEARN width. height; # pixelformat. field AZ#, MK
INERIREH 7 F5EY 55 — i e

4.9 VIDIOC S FMT

Parameters

Video type, format and size (struct v412 format *fmt)

Returns

Success:0; Fail: Failure Number

Description

RERRMSMAEE, BAMKA/), REZARIEA VIDIOC_TRY FMT,
XtF VIN &%, type /7 VAL2 BUF TYPE VIDEO CAPTURE MPLANE,

8 struct v412 pix format mplane #7588 % %,
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N AEF#H N width, height. pixelformat. field &, R&NREIRIEEA width, height;
& pixelformat. field A3z, MEAINEFIRE)SZIFHIE —FHiE 0o

N R RIZ ARENR ERY width. height. pixelformat. field F{EARBSEMERZBEIISE,

%$F OSD &%, type 5y VAL2 BUF TYPE VIDEO OVERLAY. ff struct v412 window
HITBEE R,

N AREFHNKENB 8. BOMEM A/, bitmap #it, bitmap =L LUK global alpha
%, REhREFEXLESE, H7E VIDIOC OVERLAY @ {E@FEaEdn ST E Ko

4.10 VIDIOC G FMT

Parameters

Video type, format and size (struct v412 format *fmt)
Returns

Success:0; Fail: Failure Number

Description

FREVETRALSAAY widths height. pixelformat, field. bytesperline. sizeimage F&#K,

4.11 VIDIOC OVERLAY

Parameters

Overlay on/off (unsigned int i)
Returns

Success:0; Fail: Failure Number
Description

&k 1 RonfERE, 0 RRKH, IREEREINSER osd B8, HZEX.

4.12 VIDIOC REQBUFS

Parameters

Buffer type, count and memory map type (struct v4l2 requestbuffers * req)
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struct v412 requestbuffers {
~u32 count;
enum v412 buf type type;
enum v412 memory memory;
~u32 reserved[2];
+
Returns

Success:0; Fail: Failure Number

Description

v412 requestbuffers ZHHEX TR IFHNHE,
FRI LA FEIL FIFO, RIESMMKENNE, XL buffer BiEAIZRIE, RIEEEER

mmap 5%, BEE] User =ial,

REh =R PR R ERIMIAEF. 21

%

i

Count: EXEEHENvideo bufferf&

Type: S$FVINi&#&, }V4L2 BUF TYPE VIDEO CAPTURE MPLANE
Memory: EIBis%#¥V4L2 MEMORY MMAP. V4L2 MEMORY USERPTR. V4L2gMEMORY, DMABUF7 =

NAEFEE ER=PSE, IKch2RHE VIDIOC.S FMT g EMRIITEHEE buffer K

/N, FIR[E count FE,

4.13 VIDIOC QUERYBUF

Parameters

Buffer type ,index and memory map type (struct v4l2 buffer *buf)

struct v412 buffer {

~u32 index;

enum v412 buf type type;
~u32 bytesused;

_u32 flags;

enum v412 field field;

struct timeval timestamp;
struct v412 timecode timecode;
~u32 sequence;

/* memory location */

enum v412_memory memory;
union {
u32 offset;

unsigned long userptr;
struct v412 plane *planes;

IR © HiB2EREROBIRAR. RE—INF

25



@LW/MER

MHER: WE

_s32 fd;
}om;
_u32 length;
_u32 input;
~u32 reserved;
}i
Returns

Success:0; Fail: Failure Number

Description

# struct v412 buffer £5#{&R) index, HIANNFESH buffer, FREXZEIXIR buffer HE=F

=8, FEFIA length 58 & m.offset 15 2FX5EM mmap #21E,

4.14 VIDIOC DQBUF

Parameters

Buffer type ,index and memory map type (struct v4l2ibuffer *buf)
Returns

Success:0; Fail: Failure Number

Description

¥ driver ELIEFIFEUIER buffer 151,/ AR,

N FAERFRYE index ¥iR5 buffer, LEE m.offset R buffer A4 IR,

4.15 VIDIOC QBUF

Parameters

Buffer type ,index and memory map type (struct v4l2 buffer *buf)
Returns

Success:0; Fail: Failure Number

Description

¥ User =REIBELIEIH buffer, EFMNBA, B driver, FFHETHIE,

N ATEFIRIE index #3831 buffer.

WRAFRE © BseEREROERAE. RE—TNF
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4.106 VIDIOC STREAMON

Parameters

Buffer type (enum v412 buf type *type)
Returns

Success:0; Fail: Failure Number
Description

b4 89 buffer type v VAL2 BUF TYPE VIDEO CAPTURE MPLANE, i&{Fit IOCTL,
¥ buffer PAFIFERE buffer APA, FHHFE CSIC DMA WEHhlty, S XPRIERTIRTTHE—M
buffer #UEAVE N,

4.17 VIDIOC STREAMOFF

Parameters

Buffer type (enum v412 buf type-*type)
Returns

Success:0; Fail; Failure Number
Description

Ik4h 89 buffer type 1 VAL2 BUF TYPE VIDEO CAPTURE MPLANE, i&{Fit IOCTL,
{ZLIEIEIRASR, ¥ frame buffer AFES, LUK video buffer B

4.18 VIDIOC QUERYCTRL

Parameters

Control id and value (struct v412 queryctrl *qc)

struct v412 queryctrl {

_u32 id;

enum v412 ctrl type type;

_u8 name[32]; /* Whatever */

~s32 minimum; /* Note signedness */
_s32 maximum;

_s32 step;

832 default value;
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~u32 flags;
_u32 reserved[2];
};
Returns

Success:0; Fail: Failure Number
Description

NAERFED id 8% BHEROEFZRATSHM name, minmum, maximum, de-
fault value UK i# step. (H v412 conctrols framework 52f)

BRIATAESZHERY id 5% VIDIOC_S_CTRL.

4.19 VIDIOC S CTRL

Parameters

Control id and value (struct v412 queryctrl *qc)

Returns

Success:0; Fail: Failure Number

Description

NAERFIET id, value F54, ¥ camera REpXTRHISEHHITIRE.

IXshAER=SIAA vidioc queryctrl, FIBf id 2E X, value &7 minimum # maxi-
mum Z 8, (B v412 conctrols framework %)

BRIAJ e 51 id A value S= it

4.20 VIDIOC G CTRL

Parameters

Control id and value (struct v412 queryctrl *qc)
Returns

Success:0; Fail: Failure Number

Description
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NAEFEY id, IKEHRERTN id HangER value,

4.21 VIDIOC ENUM FRAMESIZES

Parameters

index, type, format (struct v412 frmsizeenum)

enum v412 frmsizetypes {
V4L2 FRMSIZE TYPE DISCRETE =1,
V4L2 FRMSIZE TYPE CONTINUOUS =2,
V4L2 FRMSIZE TYPE STEPWISE = 3,

+
struct v412 frmsize discrete {
~u32 width; /* Frame width [pixel] */
~u32 height; /* Frame height [pixel] */
H
struct v412 frmsize stepwise {
_u32 min_width; /* Minimum frame width [pixel] ‘*/
~u32 max_width; /* Maximum frame width [pixel] */
_u32 step width; /* Frame width step size' [pixel] */
~u32 mincheight; /* Minimum frame height [pixel] */
_u32 max_height; /* Maximum frame height [pixel] */
_u32 step_height; /* Frame height step size [pixel] */
}i
struct v412 frmsizeenum {
_u32 index; /* Frame/size number */
_u32 pixel format; /* Pixel format */
_u32 type; /* Frame size type the device supports. */
union { /* Frameé size */
struct v4l2.frmsize diserete discrete;
struct v412 frmsize stepwise stepwise;
};
~u32 reserved[2]; /* Reserved space for future use */
+
Returns

Success:0; Fail: Failure Number
Description

RIEN A E#HED index, pixel format, IRENR[E type, HiR#E type 1HE discrete 5§ step-
wise 8918, Discrete XD YWEXREEME; stepwise RDMBERER/NENMRKE, HIRIE
step #1E, FERRIEBREIN type, MR RERIIEIE,
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4.22 VIDIOC ENUM FRAMEINTERVALS

Parameters

Index, format, size, type (struct v4l2 frmivalenum)

enum v412 frmivaltypes {
V4L2 FRMIVAL TYPE DISCRETE = 1,
V4L2 FRMIVAL TYPE CONTINUOUS =2,
V4L2 FRMIVAL TYPE STEPWISE = 3,

};
struct v412_frmival_stepwise {
struct v412 fract min; /* Minimum frame interval [s] */
struct v412 fract max; /* Maximum frame interval [s] */
struct v412 fract step; /* Frame interval step size [s] */
};
struct v412 frmivalenum {
~u32 index; /* Frame format index */
~u32 pixel format; /* Pixel format */
~u32 width; /* Frame width */
~u32 height; /* Frame height */
_u32 type; /* Frame interval type the.device supports. */
union { /* Frame intervala*/
struct v412 fract discrete;
struct v412 frmival _stepwise stepwise;
}i
_u32  reserved[2]; /* Reserved space for future use */
+
Returns

Success:0; Fail: Failure Number

Description

[ FfEFi@id pixel format. width. height. ¥X&0R[E] v412 frmivalenum.type, FHiRiE
v4l2 frmivalenum.type 15 V4L2 FRMIVAL TYPE DISCRETE. CONTINUOUS

STEPWISE, Discrete &rszifi—HIE; stepwise RRZIHHHMME,
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