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1. XERFE

ShRFE LG IHEFEDR
RK3288 Linux (Kernel—4. 4) Y
RK3126C Android-9. 0 Y

2. Camera /4 HF Vi B

Linux Kernel-4. 4:
|
larch/arm64/boot/dts/rockchip DTS Bc & 4

|phy/rockchip/phy-rockchip-mipi-rx.c  mipi dphy Rz, FALT cif YRzh

|drivers/media
|
\platform/rockchip/cif RKCIF Bz
| capture. ¢ FEEREACE, v412. vb2 HEZE T AIAESE(EE,
it H T Ak 3
|—— dev. c T H 2R probe, sub-device 5 (Async) VEA,
iommu A clk &
|— dev.h UK AH R 5 K A E L
| regs. h A 28
[i2¢/ Camera Sensor IKZ)

3. RKCIF 3Xzhij A

3.1 CIF XIS RIS

RKCIF DK% 3 B R AR HE v412 / media framework SCELAEAE AL E . rhITALTE ., #2538 buffer

¥, PLAAZEH] subdevice (W1 mipi dphy & sensor) B BT HEZETRE,
1
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T T FRIAE B 53R T RKCIFL BREN 3R Fh S5

mipil
sensor(

mipi
sensorl

mipi—csi2, 4 lanes

mipl—dphv—
X

rkeif—
device

. Souree Fad D Entlty
D Sink Pad

_— Active

————% Inactive

ZFR KR Eiipa
rkcif-de | v412 vdev,
Format: YUV; Support: Crop
vice capture
rockchip
—sy-mipi | v412 subdev MIPI-DPHY Configure
—dphy

CIF oneframe (M) #5=X.  BAMRECT, BRAD AR — ANt i, 76 v W b 3 e b i B
Tl buffer ik, 85 FEFF 4 RAE T — M.

CIF pingpong (X buffers) B, pingpong WA T, cif fERE—MWE (F1), SHIK
T —W(£2), cif JRBANTEWH] £1 i), 22 S F B 4R 5 B BR framel status, BA
ik cif kSR I bl

RS, REG S PERR S, i 1080p,  FBA fps FIRENBEIAE] 15fps
RTE iommu THEEFETE regbuf BFRA mmap J5xUJrAC buffer, ZESR kernel fREAHK
KH) CMA size. W LATE kernel defconfig Hf&ek, fWiF.

CONFIG_CMA SIZE MBYTES=64
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3.2 CIF dts &

EH %65 % Documentation/devicetree/bindings/media/rockchip—cif. txt . 1% k44
BEA SRS AHD S SR, AR desi o, —fRECELF T cif MEAER, GFHEART:
® Reg, FFAHmMALHLILE
® Clock, FTiEZE clocks, Clock-names fq ZEAIHKE)H & SCHIAHTH o
® Reset, "] CRU #fFE AL CIF
® Interrupts

® Tommu, WIHE cif A iommu HIHMN F—K#E<EH iommu.

3.2.1 REELE

HAER AR RIS R desi R, R EAAERK cif WK AE L. HH
compatible X4r#rIH cif ZK3l.
® [Hi cif JKa)
compatible = “rockchip, cif”;
® B cif Kz
compatible = “rockchip, rk3xxx—cif”;
RIEHINZ cif ZEH iommu DJEE, WIRFA iommu FRIMFTEBEN" okay” RE.
G FEEE X Remote Port[1]. Remote Port ¥ Sensor 5 CIF &R, 1 kernel
Yt t #ER,  Sensor 5 CIF JEM, —HEZWHE dts 1 Remote Port 5E4FE

R

a~l—, px3se evb T L cif dts BLE.
CIF 55 5%E XAE arch/arm/boot/dts/rk312x. dtsi,
cif new: cif-new@1010a000 {

compatible = “rockchip, rk3128-cif”;
3
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BB BEALE arch/arm/boot/dts/px3se—evb. dts, FEFF|H cif new, FIEPL status

REN okay, HJahE port T,

Port FTHREEX T cif in Finl, JFAEIEEERMIZRT AN adv7191 out. KN
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adv7181 3RH dvp #:11, XHEW[ENTEE vsync, hsyne FIARCRTE, Hi 0 RRICHEF
R 1 RoRE ARG

3.3 CIF ZEBhAR & & .1 R

ANTINHIFTHEINT CIF W& FPRES, WTHTIT debug JF58, BLAFIA v4l2-ctl 9
T 2 5 DAL )
AT AR T px3se—evb B, HEMRF A& AHMIE, K2 /dev/mediad
/dev/videoO &N MMF S REAH. HE videod WHMITFSIE px3se—evb KT Ll
HATREASHE, 55% I cif &7 probe I XN LT UTIRE video ¥i%%m

ST,

3.3.1 AT cif B probe I

CIF #12R probe W, &4 video M media W&AAET/dev/HRF. Blln/dev/medial %
o
RGP AT RAFAEZ A /dev/video W, FILLHED/sys TR MRERB] cif XA video
[root@px3se:/]# grep -H ’’ /sys/class/video4linux/video*/name
/sys/class/video4linux/videoO/name:stream cif
WLAEH,  cif WAXIMNE] videoO *Fxi, Hl/dev/videod 5& cif B
H4h, ERTLAEE media—ctl, {TENANEEHIEE pipeline RHIEW. HZH media—ctl
YSEGE T AR
WRAHR, HM kernel log MEKREEH cif HRIXMHEIR log. Hlln,
[root@px3se:/]# dmesg | grep —i cif
R

® HI R FER Rockchip 45 cif B bug, issue, HFHMALTEEEN kernel log. Log

e R, A BT o b i AL
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3.3.2 HWT Sensor 5 CIF BRBECLHE

WA AR,  CIF 5 Sensor 43755 n# (probe) , Wik & IKEh&ES A%, &%
JE Y8 EE—iE. M, kernel log A MHMNIER.

E#)” Async subdev notifier completed” , BI{H] Sensor & CIF J&INGEE .

R, MR LA &F media $H4MEM, A cif J sensor B4 entity fF1E.
2% media—ctl MIHINEEH,

R R I SVENNEAE T, BIA “Async subdev notifier completed” iX4T log, i#
SyRIRSE cif % sensor probe 7 HAE. LA ERIFINE Sensor INE_LH AR,
Sensor 12C MR ZE.

3.3.3 ¥THF debug F3x

CIF BRBEhAL&—L v412 dbg() log. BT A A LLITHF log JF3R, MWIF.

T vb2 FHKM log. IXFBIr log FEHFE buffer WIFEH:, U1 regbuf, gbuf,
dgbuf % buffer IRF&EBME. WF. FEEE vb2 B GZ@EAMAR, HEMHT
vb2 (4 VPU/ISP %) HIFHK log H&fnediit.

I va12 MR log,  Eel dioctl . W46 v4al2 #% log 4 .

WAL I —/ N ) loge WITRZE [T L T bit 2 enable Wi log.

T 21 log XM bit FTIFRIAT,
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3.3.4 FJF v412-ctl Pin

Val2—ctl MR, #H5% val-utils TRARRA. XB{LLL px3se-evb HWTH
Bl.  CIF K media $HAMGEH—BEMRE S, RA—A sensor M cif P entity. IR
sensor Mt format Ml size AFFEMBKMAMAHENMERE, FFATHE media—ctl ALE
BV ERRAE val2-ctl JUHC—mii. W N HFEHEE fmt,  count ZEHIRSHHIA,

Hrr, width, height AJPA/NT sensor WIHH K/, IKshes WA EAFFIHEET (crop) »

CIF it bt w] DASCH MMER — O BT 4R 8T, B H ATIRE) MRS R .

4. Camera W4 1EM (DTS)

RKCIF [ DTS 5 f7E kernel VRS- SCRY Ui EH,

BT Documentation/devicetree/bindings/media/ rockchip—cif. txt.

7
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mipi dphy Xz RBAE kernel J5AS AT SCREHER,

‘BALTF Documentation/devicetree/bindings/media/rockchip—mipi—dphy. txt

4.1 MIPI Sensor yEff

il
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4.2 DVP Sensor 3t

PL px3se cif Fil adv7181 AfdE4T i e :

10
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5. Camera ¥¢2HXzh

Camera Sensor XH] 12C 5 F# #4723 H., HHT sensor driver %M 12C & & 4K5) 77 s,

sensor driver [EI R v412 subdev 7L HLS host driver Z [BIHIAC H .
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5.1 BERE M E B

struct i2c_driver

[iBH ]
E X i2¢c BAKENER
[ ]
struct i2c driver {
/* Standard driver model interfaces */
int (%probe) (struct i2c client *, const struct i2c device id *);
int (*remove) (struct i2c client *):
struct device driver driver;

const struct i2c_device id *id table;

BS54
J AR A4 TR Ejiipa

@driver Device driver model driver
FEAE W AP DTS {EM & HEATILACH) of match_table. %4
of match table 1] compatible AN dts S compatible 3 JLHEL
i, . probe BIHEA R ]

@id table List of I2C devices supported by this driver
W kernel #EE M H of match table F1 dts JEMHAE A HE T T UL,
I kernel 1% table HFATULHL

@probe Callback for device binding

12
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@remove Callback for device unbinding
[ ]

#if IS ENABLED (CONFIG OF)

static const struct of device id ov13850 of match[] = {
{ .compatible = “ovti, ov13850” }
{1,

I

MODULE DEVICE TABLE (of, ov13850 of match);

ftendif

static const struct i2c device id ov13850 match id[] = {
{ 7ovti, ov13850”, 0 },

{h

static struct i2c driver ov13850 i2c driver = {
.driver = {
.name = “ov13850”
.pm = &ov13850 pm ops,
.of match table = of match ptr(ov13850 of match),

b

. probe &ov13850 probe,
. remove = &ov13850 remove,

.id_table = ov13850 match id,

13
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static int  init sensor mod init(void)
{

return i2c_add driver (&ov13850 i2c¢ driver);

static void  exit sensor mod exit (void)

{

i2c_del driver (&ov13850 i2c driver) ;

device initcall sync(sensor mod init);

module exit(sensor mod exit):

struct v412_ subdev_video_ops

[ B ]

Callbacks used when v41 device was opened in video mode
[ X

struct v412 subdev video ops {

......

int (kg frame interval) (struct v412 subdev *sd

struct v412 subdev frame interval *interval):

int (*s frame interval) (struct v412 subdev *sd

struct v412 subdev frame interval *interval):

14
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BSi a4l

i B A4 R

iiipay

. g frame interval

callback for VIDIOC SUBDEV G FRAME INTERVAL ioctl handler

code

.S _Stream

used to notify the driver that a video stream will start or

has stopped

[t ]

static const struct v412 subdev video ops ov13850 video ops = {

.S stream = ov13850 s stream,

.g frame interval = ov13850 g frame interval,

b

struct v412_subdev_pad_ops

[BiH]

v412-subdev pad level operations

[ 3]

struct v412 subdev pad ops {

int (kenum mbus code) (struct v412 subdev *sd,

struct v412 subdev pad config *cfg

struct v412 subdev mbus code enum *code) ;

int (*kenum frame size) (struct v412 subdev *sd,

struct v412 subdev pad config *cfg,

15
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struct v412 subdev frame size enum *fse);
int (*get fmt) (struct v412 subdev *sd,
struct v412 subdev_pad config *cfg,
struct v412 subdev format *format) ;
int (kset fmt) (struct v412 subdev *sd,
struct v412 subdev_pad config *cfg,

struct v412 subdev format *format) ;

ES:: A
enum_mbus_code callback for VIDIOC SUBDEV_ENUM MBUS CODE ioctl handler
code.
enum frame size callback for VIDIOC SUBDEV ENUM FRAME SIZE ioctl handler
code.
.s_fmt callback for VIDIOC SUBDEV_S FMT ioctl handler code
.g fmt callback for VIDIOC SUBDEV G FMT ioctl handler code
]

static const struct v412 subdev pad ops ov13850 pad ops = {
.enum mbus code = ov13850 enum mbus code
.enum_frame size = ov13850 enum frame sizes,

.get fmt = ov13850 get fmt,

.set_fmt = ov13850 set fmt,

16
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struct v412 ctrl_ops

(15 B ]
The control operations that the driver has to provide
[ )]
struct v412 ctrl ops {
int (kg volatile ctrl) (struct v412 ctrl *ctrl);
int (ktry ctrl) (struct v412 ctrl *ctrl);

int (ks _ctrl) (struct v412 ctrl *ctrl);

b

[RBER A ]

.g volatile ctrl get a new value for this control, generally only relevant
for volatile (and usually read-only) controls

.try ctrl test whether the control’s value is valid.

.s ctrl actually set the new control value.

1]

static const struct v412 ctrl ops ov13850 ctrl ops = {
.s ctrl = ov13850 set ctrl,
b
Rkisp BXBENFERAL FHHESLFR ML) user controls IhBE, cameras sensor IXZHAZRSZILUN

control ThfE.

AR ik

Vertical blanking. The idle period after every frame during
V4L2 CID VBLANK which no image data is produced. The unit of vertical

blanking is a line. Every line has length of the image width

17
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plus horizontal blanking at the pixel rate defined by

V4L2 CID PIXEL RATE control in the same sub—device.

V4L2_CID_HBLANK

Horizontal blanking. The idle period after every line of
image data during which no image data is produced. The unit

of horizontal blanking is pixels

V4L2_CID_EXPOSURE

Determines the exposure time of the camera sensor. The

exposure time is limited by the frame interval

V4L2_CID_ANALOGUE_GAIN

Analogue gain is gain affecting all colour components in the
pixel matrix. The gain operation is performed in the

analogue domain before A/D conversion.

V4L2 CID PTXEL RATE

Pixel rate in the source pads of the subdev. This control

is read-only and its unit is pixels / second

V4L2 CID LINK FREQ

Data bus frequency. Together with the media bus pixel code,
bus type (clock cycles per sample), the data bus frequency
defines the pixel rate (V4L2 CID PIXEL RATE) in the pixel
array (or possibly elsewhere, if the device is not an image
sensor). The frame rate can be calculated from the pixel
clock, image width and height and horizontal and vertical
blanking. While the pixel rate control may be defined
elsewhere than in the subdev containing the pixel array, the
frame rate cannot be obtained from that information. This
is because only on the pixel array it can be assumed that
the vertical and horizontal blanking information is exact:
no other blanking is allowed in the pixel array. The
selection of frame rate is performed by selecting the

desired horizontal and vertical blanking. The unit of this

18
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control is Hz.

struct xxxx_mode

[ # ]
Sensor BECFF & MRAHIER .
XANGERIELE sensor BRBHH AT LALE], HIREAE va12 SR ER .
[ X
struct xxxx_mode {
u32 width;
u32 height;
struct v412 fract max_fps;
u32 hts_def;
u32 vts_def’;
u32 exp_def;

const struct regval *reg list;

b

Sl

3 44 R ity
.width ARG 58
.height HREG =
.max_fps K% FPS, denominator/numerator N fps
hts_def ERINHTS, ARG TEE + HBLANK
vts def BRIN VTS, NA R EG = E + VBLANK
exp_def ERIABROLI A]
*reg list AR IR
N

19



Rackchip

Im s R F

AN H U ol LT IBEAR A PR A R

static const struct ov13850 mode supported modes[]

{
.width = 2112,
.height = 1568,
.max_fps = {
.numerator = 10000,
. denominator = 300000,

by

.exp_def = 0x0600,

.hts_def = 0x12¢0,

.vts_def = 0x0680,

.reg list = ov13850 2112x1568 regs,

.width = 4224,

.height = 3136,

.max_fps = {
.numerator = 20000,
.denominator = 150000,

B

.exp_def = 0x0600,

.hts def = 0x12c0,

.vts_def = 0x0d00,

.reg list = ov13850 4224x3136 regs,

20
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5.2 API RZE Ui

xxxx_set fmt

Eiipa
BB sensor Hi A%,
[1HI£]
static int xxxx_set fmt(struct v412 subdev *sd,
struct v412 subdev_pad config *cfg,

struct v412 subdev format *fmt)

[(Z4#]

A ik i N
*sd v412 subdev &iM1ATEET il A\
*cfg subdev pad information Z5f{RIEE! LU
*fmt Pad-level media bus format Z5HIKIRET PN
BAELE

IR EE ik
0 Jk2h
JE0 R

xxxx_get_fmt

Ei:pz
FRHL sensor fir HH#% =
[TEvE]

static int xxxx get fmt(struct v412 subdev *sd,
struct v412 subdev pad config *cfg,

struct v412 subdev format *fmt)

21
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*sd v412 subdev &5 MR FEE! LIPN
*cfg subdev pad information Z5MJIATEEN A
*fmt Pad-level media bus format Z5HJfATEET i th
LR [EA]

G ik

0 )
3k 0 R

xxxx_enum_mbus_code

[ ]

Mz sensor i bus format.

[T ]

static int xxxx_enum mbus code(struct v412 subdev *sd,

struct v412 subdev_pad config *cfg,

struct v412 subdev mbus code enum *code)

(2]

A ik i N5
*sd v412 subdev 45 F SR E! LIPN
xcfg subdev pad information £ AFREN N
skcode media bus format enumeration %5HJAFE4l B 1
(3 e 4 ]

iR EE ik
0 J%I)
eSO R

22
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¢4 4

o2 SR G SRAUGT R  format

St E =t

Sensor %} format

Bayer RAW

MEDIA BUS FMT SBGGR10 1X10
MEDIA BUS FMT SRGGB10 1X10
MEDIA BUS FMT SGBRG10 1X10
MEDIA BUS FMT SGRBG10 1X10
MEDTA BUS FMT SRGGBI2 1X12
MEDIA BUS FMT SBGGRI2 1X12
MEDIA BUS FMT SGBRG12 1X12
MEDTA BUS FMT SGRBGI2 1X12
MEDIA BUS FMT SRGGB8 1X8

MEDIA BUS FMT SBGGRS 1X8

MEDIA BUS FMT SGBRG8 1X8

MEDTA BUS_FMT SGRBGS 1X8

YOV

MEDIA BUS FMT YUYV8 2X8
MEDIA BUS FMT YVYUS 2X8
MEDIA BUS FMT UYVY8 2X8
MEDIA BUS FMT VYUYS 2X8
MEDIA BUS FMT YUYV10 2X10
MEDIA BUS FMT YVYU10 2X10
MEDIA BUS FMT UYVY10 2X10
MEDIA BUS FMT VYUY10 2X10
MEDIA BUS FMT YUYV12 2X12
MEDIA BUS FMT YVYU12 2X12

MEDTA BUS_FMT UYVY12 2X12

23
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MEDTA BUS_FMT VYUY12 2X12

Only Y(REH)

MEDIA BUS FMT Y8 1X8
MEDTA BUS_FMT Y10 1X10

MEDTA BUS_FMT Y12 1X12

xxxx_enum_frame sizes

(i8]
M2 sensor i KN,
[1Bv]

static int xxxx _enum frame sizes(struct v412 subdev *sd,

struct v412 subdev pad config *cfg,

struct v412 subdev frame size enum *fse)

(23]
*sd v412 subdev g5t fATa % PN
kcfg subdev pad information Z5H{RFEE! LTPN
*fse media bus frame size £5KJfATGE! i
(i e 4 ]

IR EE ik
0 2
k0 EN

xxxx_g frame interval

(k]

3REY sensor fi ! fps.

[¥892]

24



Rackchip

Im s R F

AN H U ol LT IBEAR A PR A R

static int xxxx g frame interval (struct v412 subdev *sd,

struct v412 subdev frame interval *fi)

[ZH(]

ZHAATK Eitipa N
ssd v412 subdev Z5MARFRE SIPN
*f 1 pad-level frame rate ZE#JfAta4El ity
(iR [AE ]

pAEIL N R
0 J&Y)
3£ 0 K
xxxx_S_Stream

Eiipa

W stream I NHIH .
[1H£]

static int xxxx_s_stream(struct v412 subdev *sd, int on)
[Z4(]

ZHAATR Eizipa o N B L
*ksd v412 subdev 45 k1ARTEET LIPN
on 1: Ja3) stream fiith; 0: fF1k stream fith LTPN
BEAELEN

pAEI N EitiBo
0 J&T)
3£ 0 K
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xxxx_runtime resume

[HiA]
sensor _ B [2] 1 BR 5
[EVE]

static int xxxx runtime resume (struct device *dev)

Bl
SRR it i N\
sdev device S5t RTRET LIPN
BEAELEN
pAEI N {3
0 J%I
3£ 0 K

xxxx_runtime suspend

Eiipa
sensor |~ HLH ) [A] 1 2R £
[EVE]

static int xxxx runtime suspend(struct device *dev)

e
SRR it N\
sdev device S5t 1AIREN LD
(3% [ ]
R [BHE Ef:ipa
0 o)
3£ 0 K
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xxxx_set_ctrl

(iR
W H % control HIH
(18]

static int xxxx set ctrl(struct v412 ctrl *ctrl)

[(Z4]

SHAL R filiik i N\ i
kctrl v412_ctrl Z5ktdtast PN
BIAELEN

i A8 ik
0 &)
3k 0 R

6. media—ctl / v412-ctl TH

media—ctl TH M 2T /dev/mediol %5 media ¥4, B HMIE Media FIFH NG A
T HEE format. K/N.  HERE,

v412-ctl LTENZE XS /dev/video0, /dev/videol %§ video ¥4, BfE video Bt LiEAT
set fmt. regbuf. gbuf. dqgbuf. stream on. stream off ZF— RFIFEAE.

BAARET S E G MEELE, N2 e UAMEH .
1) FTENR 451
media-ctl —p /dev/media0
2) 1B fmt/size
media—ctl —-d /dev/medial \
——set-v412 ’ “ov5695 7-0036":0[fmt:SBGGR10 1X10/640x480]
3) WHE fmt HHNmi
v412-ctl -d /dev/video0 \
—set—fmt-video=width=720, height=480, pixelformat=NV12 \

——stream—mmap=3 \
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——stream—skip=3 \
—stream—to=/tmp/cif. out \
——stream—count=1 \
——stream—poll

4) WEMYE. gain £ control

v412-ct]l -d /dev/video3 ——set—-ctrl ’exposure=1216, analogue gain=10
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