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1.1 EHFE ARG
BHEYE BH#% XHFIEM
RK3399/RK3288/RK3368/RK3326,/RK3399Pro Linux (Kernel-4. 4) Y
Android-9.0
RK3399/RK3288/RK3326/RK1808 Linux (Kernel—4. 4) Y
RV1108 Linux (Kernel-3. 10) N
1.2 EH IS RAE
U Eait] &N
rkisp driver v0.1.2
RK1608 AP driver v0. 1.1




Rackchip

T F

M Bl LT BBEAR A PR 28 )

2 Camera R30I HFHHA

Linux Kernel-4.4: |

|—— arch/arm64/boot/dts/rockchip

|—— drivers/phy/rockchip/
|— phy-rockchip-mipi-rx. c
|— drivers/media|
|— platform/rockchip/ispl
|—— capture. ¢

|— dev. c

|—— isp_params. c
|— isp_stats.c
|—— regs.c

|— rkispl.c

|— i2¢/
|—— ov13850. ¢
|—— vml149c. c
|— spi/
|—— 1k1608. ¢
|—— 1k1608 dev. c

|—— 1k1608 dphy. c

DTS P & 14

mipi dphy K3

rkispl isp Xzh

T mp/sp MIECE K vb2, i kb EE

% probe. S TEM. clock. pipeline.
iommu /& media/v412 framework
ARSI E
3AAHRGTT
T AAH R B 5 1A
YT isp sd entity T A,

A M mipi BREdE, HA crop YiRE

CIS(cmos image sensor) Xzl
VCM driver ic BXzh

rk1608 ap driver IRz}

VEM k1608 spi B4
VEM/dev/rk preisp misc W4

M v412 media 55, 5 rk1608 Al AP %32 H.
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3 rkispl isp X3}

3.1 LR E A

RKISP IRzh F ERAKHE v412 / media framework SZILAE A IBECE « WAL, 355 buffer
ik, DL Kdst| subdevice (1 mipi dphy A sensor) ) F N HZETNRE.
T HE B AR T RKISPL BRI PR F 54

mipi
sensorQ

mipi-csi2, 4 lane \ispl self rgb,yuv
rawyuv —— | 1920°1080
mipi mipi- 4032*3024 4032°3024 —
sensorl dphy-rx0 — —
rkispl_mai rawyuv

rkispl-

| — 15p-
i mipi- P— subdev
sensor? aphy- l :
txrx0 : —
|
|
|

parallel —_——
sensor
TkispL- D Source Pad \ Entity
meta input-

arams —————p  Active
D Sink Pad

—————i Inactive

npath 4416*3312

rkispl-
statistics

meta

HK e i) ik

rkispl m | v412 vdev,
Format: YUV, RAW Bayer; Support: Crop
ainpath capture

rkispl s | v412 vdev,
Format: YUV, RGB; Support: Crop
elfpath capture

Internal isp blocks: Support: source/sink pad

crop.

rkispl—-i

sp—subde | v412 subdev The format on sink pad should be equal to sensor
v input format, the size should be equal/less than

sensor input size
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The format on source pad should be equal to vdev
output format if output format is raw bayer,

otherwise it should be YUYV2X8. The size should be

equal/less than sink pad size

rockchip

—sy-mipi | v412 subdev MIPI-DPHY Configure.

—dphy
rkispl-s
v412 vdev,
tatistic Provide Image color Statistics information.
capture
S
rkispl-i
v412 vdev, Accept params for AWB, BLC...... Image enhancement
nput—par
output blocks.
ams
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4 CIS(cmos image sensor)i¥z)

4.1 AR ASIRET A

* M kernel 53l log F13REL
rkispl ££910000. rkispl: rkispl driver version: v00.01.02

« HIPAR fir 2 3R EL

cat /sys/module/video rkispl/parameters/version

4.2 CIS % &EM(DTS)

Rkispl HJ DTS 7% /5 7 kernel ¥ A% 1 FH X # ¥ B, B & W F
Documentation/devicetree/bindings/media/rockchip—ispl. txt.
mipi dphy JXAI & kernel YEASHE SCRY UL, BAZUTT:

Documentation/devicetree/bindings/media/rockchip—mipi-dphy. txt
4.2.1 MIPI CIS At

NI LA k3399 1sp0 il ov13850 JyfFEAT I .

ov13850: ov13850@10 {
compatible = “ovti, ov13850”; // % 5UKE)H HYULEC 74T B — 3
status = “okay”;
reg = <0x10>; // sensor 12C &£k
clocks = <&cru SCLK CIF OUT>; // sensor clickin BC&
clock-names = “xvclk”;

reset—gpios = <&gpio2 10 GPIO ACTIVE HIGH>;

// reset &I M A R

pwdn—gpios = <&gpiol 4 GPIO ACTIVE HIGH>;
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// power & 73T b A 2 Y
pinctrl-names = “rockchip, camera default”;
pinctrl-0 = <&cif clkout>; // pinctl W&
rockchip, camera—module—index = <0>; // WH%ST, ZmT A EEE
rockchip, camera—module—-facing = “back”; // &AM, & back”f1”front”
rockchip, camera—module—name = “CMK-CT0116”; // #iZH44
rockchip, camera—module-lens—name = “Largan—-50013A1"; // lens %
// R Tens AR 1Q xml SCAFULAC
lens—focus = <&vml49c>; // vem WRBNKE, I AF B FHEFXNRE
port {
ucam_outO: endpoint {
remote—endpoint = <&mipi_ in ucam0>;
// mipi dphy ¥ port £
data-lanes = <1 2>;

// mipi lane %, llane N <1>, 4lane N <1 2 3 4>

&mipi dphy rx0 {

status = “okay”;

ports {

#address—cells = <1>;
fsize—cells = <0>;
port@0 {

reg = <0>;

#address—cells = <1>;

10
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#size—cells = <0>;

mipi in ucam0: endpoint@l {
reg = <1>;
remote—endpoint = <&ucam out(0>;
// sensor il port %4
data—-lanes = <1 2>;

// mipi lane %, 1lane N <1>, 4lane N <1 2 3 4>

b
port@l {
reg = <17;
#taddress—cells = <1>;
fsize—cells = <0>;
dphy rx0 out: endpoint@) {
reg = <0>;
remote—endpoint = <&isp0 mipi in>;

// isp %ilff) port 44

I
&rkispl 0 {
status = “okay”;
port {
#address—cells = <1>;

fsize—cells = <0>;

11
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isp0 mipi in: endpoint@0 {
reg = <0>;
remote—endpoint = <&dphy rx0 out>;

// mipi dphy %if] port 44

I
&isp0 mmu {

status = “okay”; // isp WSNEMH T iommu, FTLA isp iommu 75 ETH

4.2.2 DVP CIS #ft

LA k3326 isp Hl gc0312/gc2145 NBIHEATHI .
&i2c2 {
status = “okay”;
gc0312@21 {
status = “okay”;
compatible = “galaxycore, gc0312”; // FEHIRS)H HIULHE 4T —2
reg = <0x21>; // sensor 12C ¥ &Mk
pinctrl-names = “default”;
pinctrl-0 = <&cif clkout m0>; // pinctl K&
clocks = <&cru SCLK CIF OUT>; // sensor clickin it &

“xvelk”:

clock—names
avdd-supply = <&vcc2v8 dvp>; // sensor HLJEHIE
dovdd—supply = <&vcclv8 dvp>;

dvdd-supply = <&vecclv8 dvp>;

12
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pwdn—-gpios = <&gpio2 14 GPIO ACTIVE HIGH>;
// power & 7y BE KA XY
rockchip, camera—module—index = <1>; // WA S, ZR/SAEEE
rockchip, camera—module—facing = “front”; // #E¢HEAA], F  back” 1" front”
rockchip, camera—module—name = “CameraKing”: // 1EZH4%
rockchip, camera—module-lens—name = “Largan”; // lens %
port {

gc0312 out: endpoint {

remote—endpoint = <&dvp in fcam>;// isp ¥l port %%

I

b
I

gc2145@3¢ |

status = “okay”;

compatible = “galaxycore, gc2145”; // FEHIRSNH ULHE 47—
reg = <0x3c>; // sensor 12C ¥ &Mk

pinctrl-names = “default”;

pinctrl-0 = <&cif clkout m0>; // pinctl &

clocks = <&cru SCLK CIF OUT>; // sensor clickin it &

clock-names = “xvclk”;

avdd-supply = <&vcc2v8 dvp>; // sensor HLJRALE
dovdd—supply = <&vcclv8 dvp>;

dvdd-supply = <&vcclv8 dvp>;

pwdn—-gpios = <&gpio2 13 GPIO ACTIVE HIGH>;

// power B IHI 3 HC M A R

rockchip, camera—module—index = <0>; // HWH%WS, ZWMSAHAEEL

13
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rockchip, camera—module—facing = “back”; // #E4HEHIA, A “back”F1” front”
rockchip, camera—module—name = “CameraKing”: // 1EZH 4%
rockchip, camera—module—lens—name = “Largan”: // lens %
port {
gc2145 out: endpoint {

remote—endpoint = <&dvp in bcam>;// isp ¥l port %%

&isp mmu {
status = “okay”;
b

&rkispl {

status = “okay”;
pinctrl-names = “default”;
pinctrl-0 = <&cif clkout m0 &dvp dO0dl m0 &dvp d2d9 mO0 &dvp d10d11 mO>;
// pinctl BB, HIN dvp pin IAHRHECE
ports {
faddress—cells = <1>;
fsize—cells = <0>;
port@0 {
reg = <0>;
f#address—cells = <1>;
#size—cells = <0>;

dvp _in fcam: endpoint@0 f{

14
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reg = <0>;

remote—endpoint = <&gc0312 out>; // sensor ¥iH] port %
I
dvp in bcam: endpoint@l {

reg = <1>;

remote—endpoint = <&gc2145 out>; // sensor ¥iH] port %%

4.3 CIS K3

Camera Sensor K 12C 5 F#HT7AZH, HAI sensor driver #[f 12C W45 77 2sL 8,

sensor driver [AIF K v412 subdev I 2L E host driver Z[AIFIAC H o
4.3.1 HAE KA R 2 A
4.3.1.1 structi2c_driver

[ 4 ]
E X i2¢ WG R
[ ]
struct i2c driver {
/* Standard driver model interfaces */
int (kprobe) (struct i2c client *, const struct i2c device id *);

int (kremove) (struct i2c client *);

15
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struct device driver driver;

const struct i2c_device id *id table;

I
ESi33
JR AR AR Eit:pa

@driver Device driver model driver
FEAE KB LR DTS JEMHB & BEATULACH) of match table. 24
of match table H1f¥] compatible Al dts SC{F ) compatible 1 ULHL
i, . probe BREA A

@id table List of I2C devices supported by this driver
R kernel BEA MM of match_table Al dts M B REATHEATILAC,
U kernel ffi 1% table HE4TILHL

@probe Callback for device binding

@remove Callback for device unbinding

[ 41]

#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) ;

f#endif

16
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static const struct i2c device id ov13850 match id[] = {
{ “ovti, ov13850”, 0 },

{1

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,

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);

17
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device initcall sync(sensor mod init);

module exit(sensor mod exit);

4.3.1.2 struct v4l2_subdev_ops

[ 9]
Define ops callbacks for subdevs.
[ X
struct v412 subdev ops {
const struct v412 subdev _core ops  *core;

const struct v412 subdev _video ops *video;

const struct v412 subdev pad ops *pad;

b
B3 98
D RREZY i g
. core Define core ops callbacks for subdevs
. video Callbacks used when v4l device was opened in video mode
. pad v412-subdev pad level operations
[~fl]

static const struct v412 subdev ops ov5695 subdev ops = {

. core &ovb695 core ops,
.video = &ovb695 video ops,

. pad = &ovb695 pad ops,

18
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4.3.1.3 struct v4l2_subdev_core_ops

[ 4 ]
Define core ops callbacks for subdevs
[ X
struct v412 subdev core ops {
long (*ioctl) (struct v412 subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
long (kcompat ioctl32) (struct v412 subdev *sd, unsigned int cmd,

unsigned long arg);

#endif

I

[ ORBE ke 0 ]

J R it

.ioctl called at the end of ioctl() syscall handler at the V4L2
core.
used to provide support for private ioctls used on the
driver.

.compat_ioctl32 called when a 32 bits application uses a 64 bits Kernel, in
order to fix data passed from/to userspace. in order to fix
data passed from/to userspace

[ ]

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

19
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.ioctl = ov13850 ioctl,
#ifdef CONFIG_COMPAT
.compat_ioctl32 = ov13850 compat ioctl32,
#endif
I
HEMEA T W FRIFAA foct]l SERUARZEAE B A& WA OTP 5 B &K E .

FAE ioctl ik

RKMODULE GET MODULE INFO | 3REUEEZHAZ B, VE4HZP struct rkmodule inf;

RKMODULE_AWB CFG 3% sensor XJ awb [FIRMEIhfE;
FHIHE A KT golden awb {H, W LATESLIXE ;

PE 2 struct rkmodule awb cfg;

RKMODULE LSC CFG H3& sensor ¥ 1sc [RIFMEIhEE:

4 Z2 struct rkmodule lsc cfg;

4.3.1.4 struct v4l2_subdev_video_ops

[ 9]

Callbacks used when v41l 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 (ks frame interval) (struct v412 subdev *sd,

struct v412 subdev frame interval *interval);

20
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% R A4 FR ik

. 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,

4.3.1.5 struct v412_subdev_pad_ops

[WiH]

v412—-subdev pad level operations

[ (]

struct v412 subdev pad ops {

int (k*enum mbus code) (struct v412 subdev *sd,

struct v412 subdev pad config *cfg,

struct v412 subdev mbus code enum *code) ;

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

struct v412 subdev pad config *cfg

21
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struct v412 subdev frame size enum *fse);

int (kget 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);

[SRBERR 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
[ 41]

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,

22
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4.3.1.6 struct v4l12_ctrl_ops

(15 5]
The control operations that the driver has to provide
[ X
struct v412 ctrl ops {
int (kg volatile ctrl) (struct v412 ctrl *ctrl);
int Cktry ctrl) (struct v412 ctrl *ctrl);

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

I
[ORBER ]
F R A4 R Eitipa
.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,
I
Rkisp BRBhHESRAS FHHEZE PR LR user controls ThfE, cameras sensor IRZBNUZNSEILUNT

control ThRE, &% CIS UKz V4L2—controls Fll# 1

4.3.1.7 struct xxxx_mode

[WiH]
Sensor RESZRFAMRAMIEE .
RAGHIRLE sensor ISR F A DULE], BIREAR v412 FRfEZR .
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[ ]
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;

I

ESi354:0

.width AR PEIR B

.height HruEGEE

.max_fps K14 FPS, denominator/numerator SN fps
hts_def FRNHTS, AR BEE + HBLANK

vts def FNVTS, N ER S + VBLANK
exp_def BRI BRI (8]

*reg list WA AN

=]

static const struct ov13850 mode supported modes[] = {
{
.width = 2112,
.height = 1568,
.max_fps = {

.numerator = 10000,
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. denominator = 300000,

b

.exp_def = 0x0600,
.hts _def = 0x12c0,

.vts_def = 0x0680,

.reg list = ov13850 2112x1568 regs,

.width = 4224,
.height = 3136,
.max_fps = {
.numerator = 20000,
. denominator = 150000,
I
.exp_def = 0x0600,

.hts_def

0x12c0,
.vts_def = 0x0d00,

.reg list = ov13850 4224x3136 regs,

4.3.1.8 struct v4l12_mbus_framefmt

[ 9]

frame format on the media bus
[ X

struct v412 mbus framefmt {

~u32 width;
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_u3d2 height;
_u32 code;
_u32 field;
_u32 colorspace;
_ul6 ycber_enc;
_ul6 quantization;
~ulb6 xfer func;
~ul6 reserved[11];
I
ES:: 340
J R A TR ik
width Frame width
height Frame height
code 276 MEDIA BUS FMT 3%
field VAL2 FIELD NONE: %y 75 =(
V412 _FIELD INTERLACED: 3%t 75 =\
[t ]

4.3.1.9 struct rkmodule_base_inf

[WiH]

BRAEAGER, LREMEEM 1Q #E47 LA

[E (]

struct rkmodule base inf {

char sensor [RKMODULE NAME LEN];

char module[RKMODULE NAME LEN];

char lens[RKMODULE NAME LEN];
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} attribute  ((packed));

[SRBERR A ]
sensor sensor %, M sensor EafHFIREL
module B, M DTS BLE IR, DAUEALBR i
lens ik, MDTS BLEPIRHG DA BUR i
7]

4.3.1.10 struct rkmodule_fac_inf

(B ]
B OTP T.J (5B

[5E 3]

struct rkmodule fac inf {

__u32 flag;

char module[RKMODULE NAME LEN];

char lens[RKMODULE NAME LEN];

~ud2 year;
__u32 month;

__u32 day;

}attribute  ((packed)) ;

BS 170
flag S B AR R
module B A%, OTP H3REg 5, Hid 5153 2R 4
lens Bisk4, M OTP Hh3kEG S, M5 EEk%
year HEPEAEAY, B0 12 403 2012 4

27




Rackchip

T F

M Bl LT BBEAR A PR 28 )

month

7 A

day

A7 H

NN

4.3.1.11 struct rkmodule_awb_inf

[WiH]

B2 OTP awb JE(EE

[5E (]

struct rkmodule awb inf {

_ud2
_u32
_ud2
_ud2
_u32
_ud2
_u32
_u32

_ud2

flag;

r value;
b value;
gr value;
gb value;
golden r value;
golden b value;
golden_gr value;

golden gb value;

}_attribute  ((packed)):

[R5 ]
1 A4 TR by
flag ZAAME B A PR IR
r value METAZE ) AWB R EE &
b_value MHTBALH AWB B I E 5 2
gr value METAZE ) AWB GR WU 5E1E &
gh_value MRTASALR) AW GB Wl & 15 B
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golden r value MR AWB R MEB R, WA, WNO
golden b value HAUBLZH ) AWB B ME G R, WA, N0
golden gr value JRAIHEALE AWB GR MERE D, WRAREsR, BN 0
golden gb value AN AWB GB ME(E S, WA kex, WNO0
[7sfl]

4.3.1.12 struct rkmodule_lsc_inf

[ 4 ]

AL OTP 1sc M &,

[ X

struct rkmodule lsc inf {
_u32 flag;
_ulb lsc_ w;
_ul6 lsc h;
__ul6 decimal bits;
~ ul6 1sc r[RKMODULE LSCDATA LEN];
_ul6 1sc_b[RKMODULE LSCDATA LENJ;
_ul6 1sc_gr[RKMODULE_LSCDATA LENJ;
~ul6 1sc_gh[RKMODULE_LSCDATA LEN];

}attribute  ((packed)) ;

[ DR st 07 ]
flag ZAE B A R BIRR R
Isc w Isc R LPRTEE
lsc_h lsc KPR
decimal bits Isc MZEAE BH/NEAE, ok IE, %N 0
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Isc r Isc rllEER
Isc b Isc b llEfE R
lsc gr Isc gr MlEEE
Isc gb Isc gb MEfEE
[7sfl]

4.3.1.13 struct rkmodule_af_inf

(15t B ]
AL OTP af JE (B,
[xE X
struct rkmodule af inf {
_u32 flag; // Z4MEEEHHUFRR
~u32 vem start; // vem JBBIHER
~ u32 vem end; // vem & IEHR
~u32 vem dir; // vem 5E A

}_attribute  ((packed)):

[R5 ]
D AREZY i Eiiipa
flag ZAE B R EAH RBIFR R
vem start vem JB B HR
vem end vem Zé1E LR
vem dir vem M58 5 1A
[ f1]

4.3.1.14 struct rkmodule_inf

[WiH]
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W AE B
[ ]

struct rkmodule inf {
struct rkmodule base inf base;
struct rkmodule fac inf fac;
struct rkmodule awb_inf awb;
struct rkmodule Isc_inf lsc;
struct rkmodule af inf af;

}attribute  ((packed)) ;

ES:: 340
J R A TR ik
base P2 FEALE B
fac B4l OTP T {58
awb gl OTP awb 215 2
Isc i OTP 1sc MEfE S
af 40 OTP af WI5E {5 2
[t ]

4.3.1.15 struct rkmodule_awb_cfg

[ ]

540 OTP awb ML B A5 R

[ X]

struct rkmodule awb cfg {
~u32 enable;
~u32 golden r value;

~u32 golden b value;
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132 golden_gr value;

_u32 golden_gb value;

}attribute  ((packed)):

[RBER ]
enable PR awb B2 IE /27 i H
golden r value HAVZH [ AWB R JE(E B
golden b value HLAREA 1) AWB B M E(E R
golden gr value HLRYREZH 1T AWB GR T EE R
golden gh value HLAREA 1 AWB GB M E {5 8
N
4.3.1.16 struct rkmodule_lIsc_cfg
(15 1]
4L OTP 1sc FRE A5 L
L& 3]
struct rkmodule lsc cfg {
__u32 enable;
}attribute  ((packed)) ;
[R5 ]
1 A4 TR iR
enable PR 1sc fRIEZTS A H
[ f1]
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4.3.2 API HEUH

4.3.2.1xxxx_set_fmt

[k ]
X HE sensor A&,
[VEVE]

static int xxxx set fmt(struct v412 subdev *sd

struct v412 subdev pad config *cfg,

struct v412 subdev format *fmt)

(4]

SHAATR ik i N L
*sd v412 subdev Z5F AR ET LIPN
*cfg subdev pad information £5F1ATE &l LETPAN
sfmt Pad-level media bus format Z5KJfAtEE! PN
BAGLIE

4R ik
0 8%
E[0 R

4.3.2.2xxxx_get_fmt

[Hid ]

IREL sensor %A%,

[892]

static int

xxxx_get fmt(struct v412 subdev #*sd,

struct v412 subdev pad config *cfg,

struct v412 subdev format *fmt)
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(24
SRR ik i N\
*sd v412 subdev G5t ARTRES PN
xcfg subdev pad information %54 ATE4%l LITPN
*fmt Pad-level media bus format Z5f4AsgE" i th
[ [A{H]
iR B fliid
0 J%2h
3£ 0 Kb

%% MEDIA BUS FMT %

4.3.2.3xxxx_enum_mbus_code

Eiia
Mz sensor HiH bus format.
[TH%]
static int xxxx enum mbus code (struct v412 subdev *sd,
struct v412 subdev_pad config *cfg,

struct v412 subdev mbus code enum *code)

[Z41]

SR AATR filiik o N L
*sd v412 subdev Z5HIATEET PN
kcfg subdev pad information Z5HE{RFE4E! LIPN
skcode media bus format enumeration 45KJAFE4t i 4
BAGLIER

iR Al fifiik
0 Jk2h
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£ 0 R

R EGE T B G RAIXT M format, 2% MEDIA BUS FMT %

4.3.2.4xxxx_enum_frame_sizes

(iR ]
M2 sensor #H kN,
[1E%]

static int xxxx enum frame sizes(struct v412 subdev *sd,
struct v412 subdev _pad config *cfg,

struct v412 subdev frame size enum *fse)

(4]

SHAATR ik i N L
*sd v412 subdev Z5HATEET LN
*cfg subdev pad information Z5HE{RFE4E! LU
*fse media bus frame size Z5MIRTRE! e
(IR [El{H]

iR [EME fifiid
0 Bl
k0 EN

4.3.2.5xxxx_g_frame_interval

[HiA]
FREL sensor #iH fps.
[1587]

static int xxxx g frame interval (struct v412 subdev *sd,
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BRI T A8 H B T TR AT PR )
struct v412_subdev_frame_interval *fi)
[(ZH]
SR AR it iy N L
*sd v412 subdev Z5H A FRE! PN
*fi pad-level frame rate Z5FJfRTREN fia 4
[ 5114 ]
IR [Al it
0 Bl
3£ 0 K
4.3.2.6xxxx_S_stream
(iR ]
WHE stream HAHH
[THE]
static int xxxx s stream(struct v412 subdev *sd, int on)
[(Z4]
SRR BN i N5
*sd v412 subdev Z5F AR ET LIPN
on 1: JA3) stream it ; 0: %1k stream fijH LD
(IR [El{H]
I [Al{E ik
0 kI
3E 0 R

4.3.2.7xxxx_runtime_resume

Eiiipay
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sensor _I LS A [ 1 R £ o

[PE%]

static int xxxx runtime resume (struct device *dev)

i
SRR Eif{ B N
skdev device S5t IRTREN PN
[ [AE ]
yAEI(ER ik
0 J&I)
4k 0 R
4.3.2.8xxxx_runtime_suspend
Eiia
sensor I HL I ) [ 1 R #
(P57 ]
static int xxxx runtime suspend(struct device *dev)
E2id
SRR it i N
skdev device S5t RIRET LIPN
[ Al ]
iR [AE ik
0 kI
4E0 R

4.3.2.9xxxx_set_ctrl

Eiiipay
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WE & control HIMH.
[1E7%]

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

Exid
SHAAR filiig i N\
*ctrl v412_ctrl g5 R El LITPN
BIAELEN
i [mlE ik
0 52N
4k 0 PN
4.3.3 W BHEPE

1. SCHLRUE 12C T4 B4

1.1 #R#E struct i2c_driver ViBSEHI DL b :

struct driver.name
struct driver.pm
struct driver. of_match_table
probe %
remove K%L
1.2 probe R SZILZH TRk :

1). CIS ¥x# BHiRIEREL, 122 M DTS S AFrhE X3, Z% Camera BL& LM} (DTS) ;

1.1) RKAE TR E X, i 44 77 200 R rockehip, camera—module—xxx, %07 B 2 HH X
3 LA H A camera_engine SREE 1Q RERSE UL

1.2) CIS B B2 X, RK AR ZH W5 — et & LR LI

CIS %% TAESH o K FI MRS AR TT R T FARIRK BB — kA AP it i
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B, AZTETER, A ON xvelk

CIS #+## i GPIO fl4n: Resst 5, Powerdown 5| jil

CIS B&fZ M| HiF R 5 S B B 1F vt 3R UL RS R BRE R U A ) B R, 1

gpio,regulator

1.3) CIS %45 ID S fr, il P B BRSO EHR 5, IR AN E L % ID 5 AfE
R B A (R HERA 1, 2 SR %0 TR b D IR,
1.4) CIS v412 % %L media SEARIRILRL;
val2 Fi%%: v412_i2c_subdev_init, RK CIS IK#ZER subdev #iIH H R4
AP A camera_engine Vi), Sl 8% 9 m SEI RO
media $£4£: media_entity_init

2. % struct v412 subdev ops ¥iHSEIL v4I2 TR IRS), EESZHLLT 3 MR-

struct v412_subdev_core_ops

struct v412_subdev_video_ops

struct v412_subdev_pad_ops

2.1 2% struct v4l2 subdev _core ops i B SEIlH A R, = ESeHlbL T [

.ioctl

.compat_ioctl32

%018 3 sl RK FAF 62, W K

RKMODULE_GET_MODULE_INFO | DTS (e IR A ME B (BA 4 Fr5%), il iz & L%

camera_engine

RKMODULE_AWB_CFG gl OTP {5 BffiREIE W F, camera_engine @it iZ
LA AR 2] AWB brsEfE, CIS IXah 61575 A arisd]
AWB FrE b E , £ R/B Gain {4 & % CIS MWB

e ;

RKMODULE_LSC_CFG i OTP {5 BffgEtE L T, camera_engine @it iZdr
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Az LSC brsE (HA R RE

2.2 %% struct v4l2 subdev video ops UitBHSZELH AR S, FESZILULT 2 ANE

LESE8

int (*s_stream)(struct v412_subdev *sd, int enable);

int (*g_frame_interval)(struct v412_subdev *sd,

struct v412_subdev_frame_interval *interval);

2.3 &% struct v412 subdev pad ops it BHSZILE A E R E, FESZHLLAT 4 4Nl

BRI

.enum_mbus_code

MezE =T CIS BXah SCRF %

.enum_frame_size

Me2é 20 CIS MR SCHF 73 A

.get_fmt Rkisp driver @it iZ el E3RE CIS #i e s =, 5552,
£ %} Bayer raw sensor. SOC yuv sensor. BW raw sensor
I BUE R R E X 2% MEDIA BUS FMT £
Erxtfield %77 NS FE, 2% struct v412_mbus framefmt
E X

.set_fmt B CIS ks A b LA S 7 A, 55 sl

2.4 %3 struct v412 ctrl _ops B SZI, FESZILLL N R

.Ss_ctrl

Rkisp driver.camera_engine i#id % & A A i &k s28 CIS

W il

2% CIS Uzl V4L2-controls #115& 1 StHl &) ID, HA LR ID J& 15 B3RIEE, X

7y Szl standard integer menu controls J7 2 S2

V4L2_CID_LINK_FREQ

%% CIS UKl V4L2-controls %115 1 FksdksE X, HAET rkisp

driver R¥#EZ A 2RI MIPT & 2840155 ;

V4L2_CID_PIXEL_RATE

£ MIPT G 28
pixel rate = link freq * 2 * nr of lanes /

bits per sample

V4L2_CID_HBLANK

%3 CIS IRZ) V4L2-controls %13 1 HkriEE X
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V4L2_CID_VBLANK 22 CIS 5Kz} V4L2-controls 71|38 1 FfnuEE X

RK camera_engine it LA Ay A 3REUL ZE BRI, HA W R A

line_time = HTS * PIXEL_RATE;

HTS = sensor_width_out + HBLANK;

VTS

sensor_height_out + VBLANK;

HAPLUT ID B #0125, RK camera_engine i#iid i34y 4454 CIS

V4L2_CID_VBLANK % VBLANK, #1151 % frame rate. Exposure time max;

V4L2_CID_EXPOSURE BCEBRGIE, A BOBITH

V4L2_CID_ANALOGUE_GAIN | &EB LIS, SiPrh total gain = analog gain*digital

gain; AL WA FAHE

3. CIS RSN FAl a4 015 B X, CIS W5 AP [ I EEHSC R DTS W& 15 s

Port SRR ERE L R, % 4.1 MIPI Sensor J3:/I15 4.2 DVP Sensor JE/FH1 56T Port 12 .

IRETia

4. CIS Z5IKHFIK

5 VCM Z3)

5.1 VCM # &M (DTS)

RK VCM WEZhAH S H B -
E X
JA Bl LR VCM I RES HES AR A 45 S AR 2L B Kk W] A2 3 AT R Rl i (415

) Feal, HE VOM driver ic M%H BRI E SONJE B IR
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WE A

VOM I 27 41 ) A5 2H 5 Sk 22 AL 5 S v RS s AT 2 1) oz g (R 2 0T
£E), i VOM driver ic f%H EEIRAE € ONETE LR

VCM Fa 9t H A2 VM B3l F2 b 2 7= A 4R35, VOM driver ic HJidi i AL 7R EH &

vem IR Y, DMER KRR/ MRS, A GO e 1 eyt st
A2 28 HARME I 8]

vml49c:

&

ov13850:

vm149c@0c { // vem WRENFACE, SCRFAF N F AR RE
compatible = “silicon touch, vm149¢”;

status = “okay”;

reg = <0x0c>;

0>; // HiBMRh R

rockchip, vem—start—-current
rockchip, vem—rated—current = <100>: // SikfI%0E Bk
rockchip, vem—step—mode = <4>; // HiKIRZ ic B HE IR H AR
rockchip, camera—module—index = <0>; // %S

rockchip, camera—module—facing = “back”; // #E4HEHIA], A “back” F1”front”

ov13850@10 {
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5.2 VCM ZEzhi4 B

5.2.1 $4E R A By B
5.2.1.1 structi2c_driver

(i B ]
E X i2¢ WEIRENE R
[ ]
struct i2c driver {
/* Standard driver model interfaces */
int (kprobe) (struct i2c client *, const struct i2c device id *%);
int (kremove) (struct i2c client *);
struct device driver driver;

const struct i2c_device id *id table;

I
[oBR A ]
J AR G TR ik

@driver Device driver model driver
EREA T WA PR DTS FEM s & HEATILALA of match table.
of match table H[) compatible 3HFl dts A1) compatible LA
I, . probe BREA A

@id table List of I2C devices supported by this driver
I kernel ¥4 ] of match_table Ml dts EMHE & #EATREAT ULHL,
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M| kernel f# 1% table HEATULHEL

@probe Callback for device binding
@remove Callback for device unbinding
[~fal]

static const struct i2c device id vml49c id table[] = {
{ VM149C NAME, 0 },
{{o}}
I
MODULE DEVICE TABLE (i2c, vml49c id table);
static const struct of device id vml49c of table[] = {
{ .compatible = “silicon touch, vn149¢” },
{{o}}
I
MODULE DEVICE TABLE (of, vml49c of table);
static const struct dev pm ops vml49c pm ops = {
SET SYSTEM SLEEP PM OPS(vm149c vem suspend, vml49c vem resume)
SET RUNTIME PM OPS(vm149c vcm suspend, vml149c vem resume, NULL)
I
static struct i2c driver vml49c i2c¢ driver = {
.driver = {
.name = VM149C NAME,
.pm = &vml49c_pm_ops,
.of match table = vml49c of table,
b,

.probe = &vml49c_probe,
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.remove = &vml49c remove,
.id table = vml49c_id table,
b

module i2c driver (vml149c i2c¢ driver);

5.2.1.2 struct v4l2_subdev_core_ops

[WiH]

Define core ops callbacks for subdevs

struct v412 subdev core ops {

long (*ioctl) (struct v412 subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG COMPAT

long (*compat ioctl32) (struct v412 subdev *sd, unsigned int cmd,

unsigned long arg);

#endif

I

[ ORBE ke 0 ]

J A A TR it

.ioctl called at the end of ioctl() syscall handler at the V4L2
core.
used to provide support for private ioctls used on the
driver.

.compat_ioctl32 called when a 32 bits application uses a 64 bits Kernel, in
order to fix data passed from/to userspace. in order to fix
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data passed from/to userspace

[ ]

static const struct v412 subdev core ops vml49c core ops = {
.ioctl = vml49c ioctl,

#ifdef CONFIG_COMPAT
.compat_ioctl32 = vml49c_compat ioct132

#endif

I

AT 740~ A doct] SEIL S IAFE S (45 ) A .

RK_VIDIOC VCM_TIMEINFO

5.2.1.3 struct v4l2_ctrl_ops

[ ]
The control operations that the driver has to provide.
[ X
struct v412 ctrl ops {
int (*g volatile ctrl) (struct v412 ctrl *ctrl);
int (ktry ctrl) (struct v412 ctrl *ctrl);

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

I
[ ORBE ke D ]
JR AR A TR it
.g volatile ctrl Get a new value for this control. Generally only relevant

for volatile (and usually read-only) controls such as a

control that returns the current signal strength which
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changes continuously.

.s ctrl Actually set the new control value. s ctrl is compulsory.
The ctrl->handler->lock is held when these ops are called,

so no one else can access controls owned by that handler.

[t ]

static const struct v412 ctrl ops vml49c vem ctrl ops = {
.g volatile ctrl = vml49c get ctrl,
.s_ctrl = vml49c_set_ctrl,

I

vm149c get ctrl Al vml49c set ctrl ¥} NI control 4T T X

V4L2_CID_FOCUS_ABSOLUTE

5.2.2 API {52 i 8{

5.2.2.1xxxx_get_ctrl

Eiifu
RIS IE N s AL E
(892

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

X
SRR fifiidk i N4t
sctrl v412 control Z5kAFR4Er B
R[]
AL ik
0 J&I)
FE0 R
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5.2.2.2xxxx_set_ctrl

BE SIEMM AL E
[PE%]

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

X
SRR ik i N
sctrl v412 control Z5tfATRE! PN
[ [A4E ]
i [A] L ik
0 J&I)
3k 0 RIK

5.2.2.3xxxx_1ioctl/xxxx_compat_iocti32

[k ]
HE X ioct] HUSEILRREL, 2005 SR Sk 3 i )45
ST HE X RK_VIDIOC COMPAT VCM TIMEINFO.
[THE]
static int xxxx ioctl(struct v412 subdev *sd, unsigned int cmd, void *arg)

static long xxxx_compat ioctl32(struct v412 subdev *sd, unsigned int cmd, unsigned

long arg)
(2]
SRR ik i N
*sd v412 subdev Z5MIFRIRET LIPN
cmd ioctl iy 4 LN

48



Rackchip

phenefee AR B I T A PR
karg/arg SRR i o
AL
IR [ fifiidk
0 J%2h
3k 0 R
5.2.3 KB HEIPR

1. SCHUPRTER 12¢ TR IR BN R 43

1.1 ¥4 struct i2c_driver #iiR, FESTIULR JLE S5

struct driver.name

struct driver.pm

struct driver. of_match_table
probe %
remove A%

1.2 probe R Z SN Tk :

1) VCM & & BTIEIREL, FEIR DTS %, &% VCM & it (DTS)

1.1) RK AR PE X, #4770 rockehip, camera—module—xxx, FE 23R4
% Z A Camera WA HEATULAL -

1.2) VOM ZH0E 3, 477 300 rockehip, vem—xxx, B M-S HUH SR
WUE B B, SHUR DA 3 70 A ARG

2) VCM v4al2 &£ & media SEARRIRIGE1L.

v4l2 T4 v4l2_i2c_subdev_init, RK VCM IKzh#E kK subdev il H C A%
% AL &S camera_engine Vila), % 8T A S AR )

media Z{&: media_entity_init;

3) RK AF SR H G B T s TR R B 2 80E ON[0,64], BALE BT
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MaATREAE VCM BXEh FL it X L R ASAGE B DA DR sl F it #00E i), e s ileseilix 2 4
)P RS O R

25290 va4I12 T & IREN, FEESLHLLT 2 AN

struct v412_subdev_core_ops

struct v412_ctrl_ops

2.1 2% v4l2 subdev core ops ViHSZHLE K%L, FEESCHLLL N B PR AL

.ioctl

.compat_ioctl32

ZIm B RK A ISl <, ¥ .

RK_VIDIOC_VCM_TIMEINFO camera_engine il iZ iy 2 KRB IR B L B 3l BT 7

IS [6 , #45 LPb R I 5 S (AT B 452 11 DL K CIS it I [R] B

B 550k B i (8 B B8
BBt ) 55t kB shEE B . VCM driver ic Hij

i AR AR

2.2 2% v412 ctrl ops Ui W SEHLIERA R AL, 3B DL (A1 pR AR

.g volatile ctrl

.s ctrl

.g volatile ctrl fll. s ctrl PAARHUER) v412 control SEIL T PA N 4.

V4L2_CID_FOCUS_ABSOLUTE camera_engine JHEiTiZ a4k 15 B AR BT Sk 1 4855
8, RK AF BiEAvEE B nI R siT RN E S5 0E

X H[0,64].
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6 Rk1608 AP Ikz)

6.1 WIIRASIRE TR

i AR & n] AR

echo v > /dev/rk_preisp

6.2 HEZRREUH

Rk1608 AP driver £ Z#xHi rk1608 L, % rk1608 firmware, @il spi Mk5

rk1608 i#{Z, 4] rk1608 %4 sensor ¥idfE . HiEiz &, iR H &%,

Rk1608 Py mipi i iEE a0 k-

Rk1608 mipi path

—3 VIPO | | VOPO
Sensord MipiDphy [MipiCsiZ . LHipiCsiE WipiDphy
rxl i MK ypass txl) =l
% I
MipiDphy | MipiCsiZ
Sensorl -
rx? Tid j VIpPd
Sensor? MipiDphy | MipiCsiZ — MU prﬂ_SS MipiCsiZ
rxd rxl [VOPT |4 +tx1 MipiDphy
T T T t 1 1
| yVIPT] [P Mlprf;lz xlrx

TTHH#A T rk1608 AP driver 5 rkispl (3R 4h454, rk1608 AP driver B4A T H{E—4

SOC sensor.
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rk1608 —
KI60B |minidnh¥—uﬂ D
spi
rk1608
mipidphy-tx] ==

rgb. yuv

mipi-c3i2, 4 lane
19201080

mipi . N
sensorl
Py rawyuv path
mip n mipi- 4032°3024 4032°3024
sensorl dphy-r=0 —
_ rlisp L _mai

_ma F ALy U
npath 44163312
migs P
g 1’1!:\?’. _—— = subdev
sensor? Byl I
parallel ——
sensor
)
inpu’

rkispl
statistics
D Source Pad :I friy

—_— Active
Sink Pad

———— Inactive

1

meta

sensor i2c A LABE AP i, tn] DAk 1608 B 4% .

Case2: sensor 12C control by 160
Sensor MIPT RK1608 MIPT: ISP
A

DMA

L———(Casel: sensor 12C control by AR
DDR

RK3399/RK3326/. . .

6.3 Rk1608 AP #&7EM(DTS)

PL rk3326-evb—1p3-v10-rk1608-1inux. dts A
#define LINK FREQ 400000000
mipidphy0: mipidphy0 {//rk1608 mipi dphy
compatible = “rockchip, rk1608-dphy”;
status = “okay”;
rockchip, grf = <&grf>;
id = <0>;//camera id

cam nums = <1>;//connect to rkl1608’ camera nums
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data type = <0x2c>;//mipi data type
/*in mipi: rk1608 in mipi phy index
*out_mipi: rk1608 out mipi phy index
*yEE: HAbE bypass mode, vip/vop mode FEEH K rk1608 [E 4
R RAF %3 k1608 mipi dphy rx3, HAFHALTERL in mipi=<1>
*bypass mode:
*rx0/rx2 i3, tx0 H
*rx2/rx3 1, tx1 H*/
in mipi = <2>;
out_mipi = <1>;
mipi lane = <2>://mipi lane num
//rk1608” i2c bus index, use for rkl1608<->i2c<{->sensor
sensor_iZ2c_bus = <1>;
sensor_i2c¢_addr = <0x78>;
sensor—name = “OPN8008”;//sensor name
field = <1>;//used interlacing type (from enum v412 field)
colorspace = <8>;//colorspace of the data (from enum v412 colorspace)
//data format code (from enum v412 mbus pixelcode)
code = <MEDTA_BUS FMT SRGGB12 1X12>;
width = <328>;//image width
height= <744>;//image height

<650>;//horizontal total

htotal
vtotal = <900>;//vertical total

/* rk1608 mipi out fregs

* mipi clk: htotal * vtotal * max fps * data bits / lane */

link-freqs = /bits/ 64 <LINK FREQ>;
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/*input chO info:<width height data id decode format flag>

Data Ildentifier (DIl) Byte

DI7 Dle DI5 Di4 DI DIZ2 DI1 DIO

I Ve I DT
Virtual Channel Data Type
. Indentifier (DT)
* data id (vc)

* decode format 0x2c (rawl2)
* flag 1(picture channel) O(normal channel)s*/
inchO—-info = <328 744 0x2c¢ 0x2c 1>;
outchO-info = <328 744 0x2c¢c 0x2c 1>;//out ch0 info
rockchip, camera—module—index = <0>;//#HAHmS, ZR/EAEEL
rockchip, camera—module—facing = “back”;//#AHH M, H back”Ffl”front”
rockchip, camera—module—name = “TongJu”;//15H 4%
rockchip, camera—module—lens—name = “CHT842-MD”;//lens %4
ports {

faddress—cells = <1>;

#tsize—cells = <0>;

port@0 {

k1608 dphy0 in: endpoint {

remote—endpoint = <&rkl1608 out0>;//rk1608 mipidphy % A\

I
port@l {
rk1608 dphy out: endpoint {
remote—endpoint = <&mipi in ucam>;//rk1608 mipidphy %iH ¥
clock—lanes = <0>;
data—lanes = <1 2>;

clock—noncontinuous;
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link—-frequencies =

/bits/ 64 <LINK FREQ>;

&i2c2 {

pisp dmy: pisp dmy@l ({

/*dummy sensor for preisp, sensor HiZY5 rk1608 iH{=Z{# FH LKz
*sensor 5 AP il Z 1% F XMW sensor JRzf*/
compatible = “pisp dmy”;
status = “okay”;
reg = <0x1>;
clocks = <&cru SCLK_CIF OUT>;
clock-names = “xvclk”;
pwdn—gpios = <&gpio2 14 GPIO ACTIVE HIGH>;
rockchip, camera—module—index = <0>;
rockchip, camera—module—facing = “back”;
rockchip, camera-module—name = “TongJu”;
rockchip, camera—module—lens—name = “CHT842-MD”;
port {

cam out: endpoint {

remote—endpoint = <&rkl1608 in0>;//sensor %M ¥ H

data—lanes = <1 2>;
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Spi_

rk1608@00 {//rk1608 spi ¥
compatible = “rockchip, rk1608”;
status = “okay”;

reg = <0>;

spi—max—frequency = <16000000>;

spi—min—frequency = <16000000>;

clocks = <&cru SCLK_CIF OUT>;

clock—names = “mclk”:

firmware—names = “rk1608. rk1”;//rk1608 [&{£f44

reset—gpios = <&gpio3 RK PC4 GPIO ACTIVE HIGH>:

irg—gpios = <&gpio3 RK PC5 GPIO ACTIVE HIGH>;

pinctrl-names = “default”;

pinctrl-0 = <&preisp irq gpios &preisp sleep gpios
&preisp_reset_gpios>;

/* regulator config */

vdd-core-regulator = “vdd preisp”;

vdd-core-microvolt = <1150000>;
ports {
taddress—cells = <1>;
fisize—cells = <0>;

port@) {
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#address—cells = <1>;

#size—cells = <0>:

reg = <0>;

rk1608 outO: endpoint@) {
reg = <0>;

remote—endpoint = <&rk1608 dphy0 in>;//rk1608 % ¥k [

I
port@l {
#taddress—cells = <1>;
ftsize—cells = <0>;
reg = <1>;
rk1608 in0: endpoint@0 {
reg = <0>;

remote-endpoint = <&cam_out>;//rk1608 % AJiii-

A BERE AT 1608 EL#%EHE sensor, LI AT UABCE spi rk1608 75 &,  spi_rk1608 5 mi
[ port {5 EAFEENE . NMHAEN rk1608 dev. ¢ AL foct] $E H#H] 1608 58 BN .
534h, 3R mipidphy dts A RESCRF— AN E AP, 7E FIHIMIXAMERZZ G, ATLACREZ AN
HA% A E AP, XM H TR R RS I
media: spi: rk1608: support multiple output format to isp

Change-Id: Icc9c14891d6f7494a6d6cc4752dabef07278d708

57



Rackchip . ,
WM T M s O R B A A BR A A

Signed—off-by: Hu Kejun <william. hu@rock—chips. com>

AR R dts 75— A5,

mipidphy0: mipidphy0 {
compatible = “rockchip, rk1608-dphy”;
status = “okay”;
rockchip, grf = <&grf>;
id = <0>;
cam_nums = <1>;
in mipi = <0>;
out_mipi = <0>;
link-freqs = /bits/ 64 <LINK FREQ>;
sensor_i2c_bus = <6>;
sensor_i2c_addr = <0x1A>;
sensor—name = ~IMX317”;
rockchip, camera—module—index = <0>;
rockchip, camera—module—facing = “back”;
rockchip, camera-module—name = “PREISP”;
rockchip, camera-module-lens—name = “PREISP”;

format-config-0 { // 1608 3| AP H%y B\ —

data_type = <0x2b>;

mipi lane = <4>;

field = <1>;

colorspace = <8>;

code = <MEDIA_BUS_FMT_SRGGB10_1X10>;

width = <1932>;

height= <1094>;
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htotal = <2500>;

vtotal <1500>:
inchO-info = <1932 1094 0x2b 0x2b 1>

outchO-info = <1932 1094 0x2b 0x2b 1>;

format—config—-1 { // 1608 &I AP f)%m i #% = —

b

ports {

data_type = <0x2b>;

4>

mipi_lane
field = <1>;

colorspace = <8>:

code = <MEDIA_BUS_FMT SRGGB10_1X10>;
width = <3864>;

height= <2174>:

htotal <4200>;
vtotal = <2400>;
inchO—-info = <3864 2174 0x2b 0x2b 1>;

outchO-info = <3864 2174 0x2b 0x2b 1>;

faddress—cells = <1>;
#size—cells = <0>;
port@) {
k1608 dphy0 in: endpoint {

remote—endpoint = <&rk1608 out0>;
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I
port@l {
rk1608 dphy out: endpoint {

remote—endpoint = <&mipi_ in_cam>;
clock—lanes = <0>:
data—lanes = <1 2 3 4>;
clock—noncontinuous;
link—frequencies =

/bits/ 64 <LINK_FREQ>;

b

T rk1608 hdr BizX, dts FEHIN 2 A AE F5 5] L E

rk1608 (gpiol A2)->AP gpio rk1608 MiH-UR{E 5 18 50 AP i
AP gpio—> rk1608(gpiol A3) AP i i B SEHE G J5 @ %0 rk1608
&spil {

spi_rk1608@00 {//rk1608 spi ¥ %%

//AP gpio—> rk1608(gpiol A3)

aesync—gpio = <&gpio2 RK PA1 GPIO ACTIVE LOW>//AP ¥# gpio

s

&rkispl {
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//rk1608 (gpiol A2)->AP gpio

Vsirg—gpios = <&gpio RK PAO GPIO ACTIVE LOW>;//AP i gpio

6.4 Rk1608 AP IXz}jiiHH

Rk1608 XA/ FH spi SEEH AP % 5 rk1608 ¥ yH Sl 5, mipi sensor ] LB i2¢ #4363 rk1608

BUHEFE R AP sidh AT (E B R
6.4.1 BE R A ] E Ul B
6.4.1.1 struct spi_driver

(15 B ]

E M spi WAIRENE R

[ ]

struct spi driver {
const struct spi_device id *id table;
int Ckprobe) (struct spi device *);:
int (kremove) (struct spi device *);
void (kshutdown) (struct spi device *)

struct device driver driver;

s

[SRBERR A ]
Ji% 53 A4 TR ik
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@driver Device driver model driver
FEAEF IS L HAE DTS FEM AT ILECH) of match table. 24
of match table T[] compatible Il dts LK) compatible HR L HL

i, . probe BREA S #1H

@id table List of SPI devices supported by this driver
U kernel 3% A f# ] of match_table fil dts ¥ Mk &3t 47 #E 47 ILRC,

M| kernel 1§ 1% table 347 ULEC

@probe Callback for device binding
@remove Callback for device unbinding
7]

static const struct spi device id rk1608 id[] = {
{ “rk1608”, 0 J,
{1}

I

MODULE DEVICE TABLE (spi, rk1608 id);

static const struct of device id rk1608 of match[] = {
{ .compatible = “rockchip, rk1608” },
{}

I

MODULE_DEVICE_TABLE (of, rk1608 of match);

static struct spi driver rk1608 driver = {
.driver = {

.name = “rk1608”,

.of match table = of match ptr(rk1608 of match),
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.probe = &rk1608 probe,
.remove = &rkl1608 remove,
.id _table = rk1608_id,
I
module i2c driver (vml49¢c i2c¢ driver);
static int  init preisp mod init(void) {
return spi register driver (&rk1608 driver) ;
}
static int  exit preisp mod exit(void) {
return spi unregister driver (&rk1608 driver) ;
}
late initcall (preisp mod init):

module exit (preisp mod exit);

6.4.1.2 struct v4l2_subdev_core_ops

[ ]

Define core ops callbacks for subdevs
[ X]

struct v412 subdev core ops {

long (kioctl) (struct v412 subdev *sd, unsigned int cmd, void *arg) ;
#ifdef CONFIG_COMPAT
long (kcompat ioctl32) (struct v412 subdev *sd, unsigned int cmd,

unsigned long arg):
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I

[oBR A 1]

R A FR ik

.ioctl called at the end of ioctl() syscall handler at the V4L2
core.
used to provide support for private ioctls used on the
driver.

.compat_ioctl32 called when a 32 bits application uses a 64 bits Kernel, in
order to fix data passed from/to userspace. in order to fix
data passed from/to userspace.

[t ]

static const struct v412 subdev core ops rk1608 core ops = {
.s_power = rk1608 sensor power,
.ioctl = rk1608 ioctl,

I

HETEH 7 FRIFAE ioctl FRHL sensor {58 BB,

FAH ioctl Eiiipu

PREISP_CMD SAVE HDRAE PARAM | [r] 1608 1% 24 [¥) awb gain {5 E M 1sc #MEEER;
th isp WXsh B

4 Z 2 struct preisp hdrae para s;

PREISP CMD SET HDRAE EXP #4T sensor HDR A ATIR X E ;

S struct preisp hdrae exp s;

RKMODULE_GET MODULE_INFO SREURZHAS S, SEBFRiR [l sensor HIREZHAE B ;

VEA 2% struct rkmodule inf;
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6.4.1.3 struct v4l2_subdev_video_ops

[ ]

Callbacks used when v41l 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 (ks frame interval) (struct v412 subdev *sd,

struct v412 subdev frame interval *interval);

I
BS540
J R 4G TR ik

. 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 rk1608 video ops = {
. s _stream = rkl608 s stream,

.g frame interval = rkl608 g frame interval,
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6.4.1.4 struct v4l2_subdev_pad_ops

[ ]

v412—-subdev pad level operations
[ X

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 Ckenum frame size) (struct v412 subdev *sd,
struct v412 subdev pad config *cfg
struct v412 subdev frame size enum *fse);
int (kget 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);

I
[SBRA ]
enum mbus code callback for VIDIOC SUBDEV ENUM MBUS CODE ioctl handler
code.
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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
[t ]

static const struct v412 subdev pad ops rk1608 subdev pad ops = {
.enum_mbus_code = rk1608 enum mbus_code,

.enum_frame size = rkl1608 enum frame sizes,

.get_fmt = rk1608 get fmt,

.set fmt = rk1608 set fmt,

6.4.1.5 struct file_operations

UL

File operations

[ ]

struct file operations {

struct module *owner;

int (kopen) (struct inode *, struct file *);

int (k*release) (struct inode *, struct file *);

ssize t (xwrite) (struct file *, const char user *, size t, loff t *);
unsigned int (Ckpoll) (struct file *, struct poll table struct *);

long (*unlocked ioctl) (struct file *, unsigned int, unsigned long);

long (kconpat ioctl) (struct file *, unsigned int, unsigned long):
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I

[t ]

static const struct file operations rk1608 fops = {
.owner = THIS MODULE,
.open = rkl1608 dev_open,
.release = rk1608 dev_release,
.write = rk1608 dev write,
.poll = rk1608 dev poll,
.unlocked ioctl = rk1608 dev ioctl,

#ifdef CONFIG_COMPAT
.compat_ioctl = rk1608 compat ioctl,

#endif

I

Rk1608 spi B SO sl A, bR AT BLER VT Inl b 4% rk1608.

6.4.1.6 struct preisp_hdrae_para_s

(35 ]

Awb and lsc parameter for preisp.

[ X

struct preisp hdrae para s {
unsigned short r gain;
unsigned short b gain;
unsigned short gr gain;

unsigned short gb gain;

int lsc_table[PREISP_LSCTBL_SIZE];
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b
[R5 ]
F 51 24 TR %

r_gain awb r gain
b gain awb b gain
gr gain awb gr gain
gb gain awb gb gain
I1sc_table 1sc table
[ ]

6.4.1.7 struct preisp_hdrae_exp_s
]

Hdr ae BBYGE.
[ )]

struct preisp hdrae exp s {

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

unsigned

int

int

int

int

int

int

int

int

int

long_exp_reg;
long gain reg;
middle exp reg;
middle gain reg;
short_exp reg;
short gain reg;
long exp val;
long gain val;

middle exp val;
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unsigned int middle gain val;

unsigned int short exp val;

unsigned int short gain val;

s
[ R ]

Ji% 53 A4 TR

ik

long exp reg

HDR K g Y (8] 2 A7 218

long gain reg

HDR KB gain SRRl ;

middle exp reg

HDR HH B G i (8] 25 A7 B4

middle gain reg

HDR B gain A A7 aME ;

short_exp reg

HDR A5 BRGNS 8] 27 A7 A5 1L

short gain reg

HDR %G HE: gain T ATESAE ;

long exp val

HDR K Y (B SEFRAE, ¥ B JEALIE R float {HALEZY 1608;

long gain val

HDR KHEYE gain SEPRME, ¥ EELIER float {HALLZ 1608;

middle exp val

HDR FREEOGI (] SEFRE, R B JRARIE ) float fHAL4T 1608;

middle gain val

HDR A gain SEFRE, ¥ LJEAEIBR float [HALEZS 1608;

short exp val

HDR AN (M SEPrE, 4 B EALIER float {144 1608;

short gain val

HDR %EH8G gain SKPME, K ERALIER float {HA%4T 1608;

[l ]
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6.4.2 API fE i

W'~ V4L2 API H#:5 sensor —#f, AFHEE .
xxxx_set fmt

xxxx_get fmt

XXXX_enum_mbus_code

XxxX_enum frame sizes

xxxx_g frame interval

XXXX S stream

XXxx_set _ctrl

6.4.2.1 rk1608_dev_write

Eiia

it /dev/rk preisp f&fiar4, A H T

(]

echo ¢ > /dev/rk preisp

receive a message from rk1608 —> AP message queue

echo f [fw name] > /dev/rk preisp

download firmware, there is no parameter and download preisp.rkl default
echo fw regl > /dev/rk preisp

fast write regl, make a interrupt of rkl1608

echo fr > /dev/rk preisp

fast read, read the value of reg?2

echo log level > /dev/rk preisp

set the rkl1608 print level, the smaller of the value of number, the fewer of log
echo on > /dev/rk preisp

power on, increase 1 on the count, and only execute when the count is 1.

71



Rackchip i
BB T AN E O T R A BR A F]

echo off > /dev/rk preisp

power off, decrease 1 from the count, execute only when the count is 0.
echo q > /dev/rk preisp

rK1608 last operation state query

echo r addr [length] > /dev/rk preisp

read data, output the data by kmsg

echo rate max [min] > /dev/rk preisp

set the maximum speed and minimum speed of spi
echo s type,... > /dev/rk preisp

send message to AP —> rk1608 message queue
echo w addr value,... > /dev/rk preisp

write data

echo v > /dev/rk preisp

inquire the version of driver

6.4.3 Bringup > &

1) i 1608 firEz sensor B, FILLJefEH 1608 bypass [ fFUE4T IR, 1608 bypass [EfF—HtE
JRAE SDK .
811 1608 bypass [ 11 FRAHED BR:
» B\ ITEE sensor B3N 1iner mode, 1608 bypass [E/4A 5 hdr mode;
« HA dts SCHFARTCE [ 1608 [E 4y 1608 bypass 1
spi rk1608 F7 S ) firmware—names A] PAFE & [E44: 42 FR
firmware—names = “fw rk1608 bypass. rkl”;
- B2k dts S mipidphy HURCE ;
code = <MEDIA BUS FMT SRGGB10 1X10>; // sensor %t E{G#% K

width = <1932>; // sensor % E% %% &
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height= <1094>; // sensor % FE14 &

htotal = <2500>; // Lt sensor fij BE 55 &k 400 4
vtotal = <1500>; // M sensor it B = E K 400 4

inchO-info = <1932 1094 0x2b 0x2b 1>; // #%M sensor i FUEHEXIES

outchO-info = <1932 1094 0x2b 0x2b 1>; // #%& sensor #iih &% ES

link-freqs = /bits/ 64 <LINK FREQ>; // XML& EN link—freqs ZEH sensor->1608 1]
link-fregs @A 4T, —BK 30%, HATLAZAKE I link-fregs 750MHz.
2) A 1608 I, FEESLAHIN 1608 [E 4 INEk . 1608 FEfF2E N, "Ik kernel log
ORI T IH) log KRAWT .
rk1608 spi32766.0: Download firmware success!
R B INEAE A, — TR B AR 1608 /Y clock. HE. spi {518 H reset/spi—cs 5|
FRIIS o
1608 b FL AR IS FP 2K 0 R
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1. Power up timing :

189 ]

T120, T220, T30, T420

o

2, SPItiming after power up

POWER  fryi 15
> "
NPOR ] | y
PICSH ey ;
o e
SPI_DATA T
' |
SPICLK e
' |
T12>0, T2 1ms, T32 3ms

H:A1(¥) NPOR B[l 1608 reset 5] il
2) ik 1608 hdr mode I, dts FEBEIN 2 /4N AR [F 5| IECE , 55 % rk1608 dts fitE .
Sensor X5 FEE LI PREISP CMD _SET HDRAE EXP ioctl, X sensor hdr mode Ft & MEYGAN gain.

1608 [E /475 Z4f H hdr mode [E14:.
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7 FlashLight I3)

7.1 FLASHLight # %/ (DTS)

&i2cl {

sgm3784: sgm3784@30 {//IN kT &4
#address-cells = <1>;
#size-cells = <0>;
compatible = "sgmicro,gsm3784";
reg = <0x30>;
rockchip,camera-module-index = <0>;//N)4T %M camera f4H % 5
rockchip,camera-module-facing = "back";//INJe(T %} B camera #4051
enable-gpio = <&gpio2 RK_PB4 GPIO_ACTIVE_HIGH>;//enable gpio
strobe-gpio = <&gpiol RK_PA3 GPIO_ACTIVE_HIGH>;//flash fi % gpio
status = "okay";
sgm3784_led0: led@0 {//led0 &%= K
reg = <0x0>;//index
led-max-microamp = <299200>;//torch # = KHR
flash-max-microamp = <1122000>;//flash fi= kT
flash-max-timeout-us = <1600000>;//falsh # Kt a]
b
sgm3784_ledl: led@1 {//ledl & #%(5E
reg = <0x1>;//index
led-max-microamp = <299200>;//torch i kK i
flash-max-microamp = <1122000>;//flash & K HL7
flash-max-timeout-us = <1600000>;//falsh # K} a]
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+
+s

ov13850: ov13850@10 {

flash-leds = <&sgm3784_led0 &sgm3784_led1>;//N)ekT %445 camera

+s

7.2 FLASHLight Iz B

7.2.1 HERAFE R
7.2.1.1 structi2c_driver

UL
JE X i2¢ WAIKEIE R
[ X ]
struct i2c driver {
/% Standard driver model interfaces */
int (kprobe) (struct i2c client *, const struct i2c device id *);
int (Ckremove) (struct i2c client *);
struct device driver driver;

const struct i2c device id *id table;
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I
BS540
JR AR A TR Eit:pa

@driver Device driver model driver
FEEAF WA DTS FEM & HEATILALHT of match tableo 4
of match table H1ff] compatible A1 dts L] compatible HEIULHD
I, . probe BRHEA A

@id_table List of I2C devices supported by this driver
R kernel BEA MM of match_table Al dts M B REATHEATILAC,
| kernel ffi 1% table HEATILAL

@probe Callback for device binding

@remove Callback for device unbinding

[t ]

static const struct i2c device id sgm3784 id table[] = {
{ SGM3784 NAME, 0 },
{{ot}

I

MODULE DEVICE TABLE(i2c, sgm3784 id table);

static const struct of device id sgm3784 of tablel[] = {
{ .compatible = “sgmicro, sgm3784” 1},
{{ot}

b

MODULE DEVICE TABLE (of, sgm3784 of table);

static const struct dev pm ops sgm3784 pm ops = {
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SET RUNTIME PM OPS(sgm3784 runtime suspend, sgm3784 runtime resume, NULL)

b
static struct i2c driver sgm3784 i2c driver = {
.driver = {
.name = sgm3784 NAME,
.pm = &sgm3784 pm_ops,
.of match _table = sgm3784 of table,
b
.probe = &sgm3784 probe,
.remove = &sgm3784 remove,
.id table = sgm3784 id table,
I

module i2c driver (vm149c i2c¢ driver);

7.2.1.2 struct v4l2_subdev_core_ops

[ ]

Define core ops callbacks for subdevs
[ X]

struct v412 subdev core ops {

long (kioctl) (struct v412 subdev *sd, unsigned int cmd, void *arg) ;

#ifdef CONFIG_COMPAT

long (kcompat ioctl32) (struct v412 subdev *sd, unsigned int cmd,

unsigned long arg):
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I

[oBR A 1]

R A FR ik

.ioctl called at the end of ioctl() syscall handler at the V4L2
core.
used to provide support for private ioctls used on the
driver.

.compat_ioctl32 called when a 32 bits application uses a 64 bits Kernel, in
order to fix data passed from/to userspace. in order to fix
data passed from/to userspace

[t ]

static const struct v412 subdev core ops sgm3784 core ops = {
.ioctl = sgm3784 ioctl,

#ifdef CONFIG_COMPAT
.compat ioctl32 = sgm3784 compat ioctl32

#endif

I

HEMER 7~ EFAA ioct]l SEILIADGAT i )45 B A .

RK_VIDIOC FLASH TIMEINFO

7.2.1.3 struct v4l2_ctrl_ops

[ 9]

The control operations that the driver has to provide.
[ X]

struct v412 ctrl ops {

int (kg volatile ctrl) (struct v412 ctrl *ctrl);
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int (ks ctrl) (struct v412 ctrl *ctrl);

I
ESi3540
J R A4 R R

.g volatile ctrl Get a new value for this control. Generally only relevant
for volatile (and usually read-only) controls such as a
control that returns the current signal strength which
changes continuously.

.s ctrl Actually set the new control value. s ctrl is compulsory.
The ctrl->handler—>lock is held when these ops are called
so no one else can access controls owned by that handler.

]

static const struct v412 ctrl ops sgm3784 ctrl ops[LED MAX] = {
[LEDO] = {
.g volatile ctrl = sgm3784 led0 get ctrl,
.s ctrl = sgm3784 led0 set ctrl,
b
[LED1] = {
.g volatile ctrl = sgm3784 ledl get ctrl,

.s ctrl = sgm3784 ledl set ctrl,

7.2.2 API & #iBf

7.2.2.1xxxx_set_ctrl

Eiiipay
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PE NI, HALA flash timeout B [A].

[PE%]

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

i
SRR Eif{ B N
*ctrl v412 control &5tk TEEr LITIAN
[ [AE ]
yACIE N ik
0 JEI
4k 0 R
7.2.2.2xxxx_get_ctrl
Eii:pad
ARBUACAT SRS
(P57 ]
static int xxxx_get _ctrl(struct v412_ctrl *ctrl)
[(ZH]
ZHATR B i N\ L
kctrl v412 control Z5HATRET i Y
[ [AME ]
iR [AE ik
0 JEL
4F 0 R
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7.2.2.3xxxx_ioctl/xxxx_compat_iocti32

Eiipay
HE X ioct] HUSEILRRE, 2005 FRELADGAT s I )45 2
SEHL T H 5 XCRK_VIDIOC COMPAT FLASH TIMEINFO,
(1]
static int xxxx ioctl(struct v412 subdev *sd, unsigned int cmd, void *arg)

static long xxxx compat ioctl32(struct v412 subdev *sd, unsigned int cmd, unsigned

long arg)
[(ZH]

SR fifiik i N
%ksd v412 subdev Z5F AR ET PN
cmd ioctl M4 PN
*arg/arg ZHHRE fi 4
BEAELEN

R [AME ik
0 I
4E0 R

7.2.3REHBHEPEK

X1l gpio EiEx | led W] 2% ] kernel/drivers/leds/leds-rgb13h.c il
kernel/Documentation/devicetree/bindings/leds/leds-rgb13h.txt
%F flashlight driver IC aJ %40 | 5 B AH

1. SEIbRAER) 12C TR IRBH ST

1.1 ##8 struct i2c driver iR, FESZIILL R JLE 5

struct driver.name
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struct driver.pm

struct driver. of_match_table
probe E%{
remove K%

1.2 probe PRSI Tk :

1 flashlight ¥ & S5 3REL, F 23R DTS %, 2% FLASHLIGHT # %&£/ (DTS);

1.1) RK FAVA BIEE X, fin4 7720 rockehip, camera—module—xxx, = Z &%
% ZHON Camera Weas BEATULAC .
2) flash 444
XA Led NOGAT, A 1ed0. ledl W44 BEATIX 7).
/* NOTE: to distinguish between two led

* name: led® meet the main led

* name: ledl meet the secondary led
* F
&

snprintf(sd->name, sizeof(sd->name),

B "mk22d Xs ¥s led¥d XEs",
B flash-»module_index, facing,
7 SGM3784 NAME, i, dev_name(sd->dev));

3) FLASH v412 %4 DL & media SR IVI461L.
val2 T#%&: v4l2_i2c_subdev_init, RK flashlight Bkzh% sk subdev #IH H
T T s F 4 camera_engine i), GEIHZ BT 55508 led $54);
media 3f&: media_entity_init;

2.9H VA2 FRAIRE, EEEBLT 2 M

struct v412_subdev_core_ops

struct v412_ctrl_ops

2.1 &% v4l2 subdev core ops ViHHSZHL A VE RS, EESCHLLL N B pE L

.ioctl

.compat_ioctl32

2 3 I RK R P %, 8 0
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RK_VIDIOC_FLASH_TIMEINFO camera_engine J#idiZar 2 HREK led SR

A1, g sk W CIS MG (a2 RN et 2 )

2.2 2% v412 ctrl ops UEWISCHLIRIH R H, FZESEHLLA R [m] i pR 2

.g volatile ctrl

.s ctrl

.g volatile ctrl Fll.s ctrl PAn#ER) v412 control SEHEL T BL Fn4:

V4L2 CID FLASH FAULT SRILASEAT Wz 2

V412 CID FLASH LED MODE BEE Led fixl
VAL2 FLASH LED MODE NONE
V412 FLASH LED MODE TORCH

V4L2_FLASH LED MODE_ FLASH

V4L2 CID FLASH STROBE PN GAT I

VAL2_CID FLASH STROBE STOP PN GAT 2%

V4L2 CID FLASH TIMEOUT B NG B A K R i []
V4L2 CID FLASH INTENSITY WE NI A IR

VAL2 CID FLASH TORCH INTENSITY | 8 Kk Hafsst fa i
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8 media-ctl / v4i2-ctl THA

media—ctl T E#EAEZiEIL/dev/mediol &5 media ¥, ‘& & H2& Media M4 FMEE 1) A
A format. K/, EERE.

v412-ctl T HMZ4E%/dev/video0, /dev/videol %5 video W 4%, EfE video ¥ LitAT
set fmt. regbuf. gbuf. dqgbuf. stream on. stream off ZF— RF|EAE.

BARME LS Ha MR IER, N2 w e LMER .
1) fTEIRIN S
media—ctl -p /dev/media0
2) B fmt/size
media—ctl —d /dev/media0 \
——set-v412 * “ov5695 7-0036":0[fmt:SBGGR10_1X10/640x480]
3) WHE fmt UM
v412—-ctl —d /dev/videoO \
—set—fmt-video=width=720, height=480, pixelformat=NV12 \
——stream—mmap=3 \
—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’

9 FAQ

9.1 AT rkisp IRSTINERES

RKISP BXBhun SNk sizh, £ video K& media WARALEAE T /dev/HET . RGP RELEAE
%A~ /dev/video W4, BiL/sys AJLAE#)F] RKISP yEM A video 54
localhost ~ # grep '~ /sys/class/video4linux/video*/name
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/sys/class/video4linux/video3/name:rkispl selfpath
/sys/class/video4linux/video4/name:rkispl mainpath
/sys/class/video4linux/videob5/name:rkispl-statistics

/sys/class/video4linux/video6/name:rkispl-input-params

BA] PLAT media—ctl f54, FTENRINGERIEEE pipeline & IEH o

1) HWr camera JXBNZ 75 N LD
MFTE R camera #YEMTEEE, kernel &FTENHI AR log.
localhost ~ # dmesg | grep Async

[ 0.682982] rkispl: Async subdev notifier completed

I kernel ¥4 Async subdev notifier completed iX4T log, HSAIEESEEHE sensor

A AR, 12C MRS M.

9.2 WfAHIEN isp B HI K yuv $iE

N\

SHEMRUWT,

media—ctl —d /dev/media0 —set-v412 *“ov5695 7-0036":0[fmt:SBGGR10 1X10/2592x1944]

media—ct]l -d /dev/media0 ——set-v412 ’ “rkispl-isp—subdev”:0[fmt:SBGGR10 1X10/2592x1944]’

media—ct]l —d /dev/media0 ——set-v412 ’“rkispl-isp—subdev”:0[crop: (0, 0)/2592x1944]’

media—ct]l -d /dev/media0 ——set-v412 ’“rkispl-isp—subdev”:2[fmt:YUYV8 2X8/2592x1944]

media—ct]l —d /dev/media0 —set-v412 ’~“rkispl—isp—subdev”:2[crop: (0, 0)/2592x1944]’

v412-ctl —d /dev/videod \

-—set—selection=target=crop, top=336, left=432, width=1920, height=1080 \

——set-fmt-video=width=1280, height=720, pixelformat=NV21 \

——stream—mmap=3 ——stream—to=/tmp/mp. out ——stream—count=20 ——stream—poll
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9.3 Wfa#IlEX Sensor % ) Raw Bayer [Ri5¥1E

ZHEMLWE,

N

media—ctl —d /dev/media0 ——set-v412 ’“ov5695 7-0036":0[fmt:SBGGR10 1X10/2592x1944])°
media—ct]l —d /dev/media0 ——set-v412 ’“rkispl-isp—subdev”:0[fmt:SBGGR10 1X10/2592x1944]’
media—ct]l —-d /dev/media0 ——set-v412 ’ “rkispl-isp—subdev”:0[crop: (0, 0)/2592x1944]
media—ctl —d /dev/media0 ——set-v412 ’“rkispl-isp—subdev”:2[fmt:SBGGR10 1X10/2592x1944]’
media—ctl —d /dev/media0 ——set—v412 ’“rkispl-isp—subdev”:2[crop: (0,0)/2592x1944]
v412-ctl —-d /dev/video4 ——set—ctrl ’exposure=1216, analogue gain=10" \
——set—selection=target=crop, top=0, left=0, width=2592, height=1944 \
——set—fmt-video=width=2592, height=1944, pixelformat=SBGGR10 \

——stream-mmap=3 ——stream—to=/tmp/mp. raw. out ——stream—count=1 —-stream—poll

FEF RN AL, ISP EIRAXT Raw EACEL, {HEVWRSK 10bit FIBHRMLAI AN 0 B 16bit.

AN Sensor MIAMIZE 10bit/12bit, & FEERIMIEE 16bit 4.

9.4 W #F BB L

CIS BXZ 7 B B H sensor B format SUvM1 R =F format 2 —,
MEDIA BUS FMT Y8 1X8 (sensor 8bit %)
MEDIA BUS FMT Y10 1X10 (sensor 10bit %)
MEDIA BUS FMT Y12 1X12 (sensor 12bit %)
BT R 3T xxxx_get fmt F xxxx_enum mbus code R [A] iR format.
Rkisp BRBN2 01X =Fh format HEATHRE AL E, PLSCHRRRECE B E1E.

AAN, W R T EIRE V8 A%, W AE(EFT SP Path, RSN R4 SP Path A PAT
FF Y8 kg .
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9.5 W X FE BT E R

Rkispl OXZNXFFEH A& TIRE, FRHIER:

LMIPT $:1:  SZH%H! frame count number (from frame start and frame end short
packets), Rkispl DXz} AR FIWT 247737 1) 25 15

2. BT656 #2H: SCHF4HHARE SAV/EAV, Bl bit6 AH wriafBmbnid 55, rkispl JK3)EA
LR 224 T 47 4 2 £

3. rkispl K& rkispl selfpath video ¥4 11 s H&1ZIhAE, HAh video &I AA
HA&1ZI)Re, app 2R HAMB & A0S, IKEDIR/R L R ARG B

“only selfpath support interlaced”

rkispl selfpath {Z/ 87 Ll media—ct]l —p &HE:
- entity 3: rkispl selfpath (1 pad, 1 link)
type Node subtype V4L flags 0
device node name /dev/videol
pad0: Sink
<= "rkispl-isp—subdev”:2 [ENABLED]

WAL R T -

P& IRE) format. field FEBEE N VAL2 FIELD INTERLACED, 37 24 Rl 15 4% H 4% =0 Ay
Y, BIE RS xxxx_get fmt iR [A] format. field #§30. A] 2% driver/media/i2¢c/tc35874x. ¢
UKzl ;
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M A CIS Xz V4L2-controls 3% 1

CID

ik

V412 CID VBLANK

Vertical blanking. The idle period after every frame during
which no image data is produced. The unit of vertical
blanking is a line. Every line has length of the image width
plus horizontal blanking at the pixel rate defined by

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

V412 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.

VAL2 CID PIXEL RATE

Pixel rate in the source pads of the subdev. This control
is read-only and its unit is pixels / second

Ex mipi bus:
pixel rate = link freq * 2 * nr of lanes /

bits per sample

V412 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
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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

control is Hz.

% B MEDIA_BUS_FMT %

CIS sensor KA Sensor #iH format

Bayer RAW MEDIA BUS FMT SBGGR10 1X10
MEDIA BUS FMT SRGGB10 1X10
MEDIA BUS FMT SGBRG10 1X10
MEDIA BUS FMT SGRBG10 1X10
MEDIA BUS FMT SRGGB12 1X12
MEDIA BUS FMT SBGGRI2 1X12
MEDIA BUS FMT SGBRGI2 1X12
MEDIA BUS FMT SGRBG12 1X12
MEDIA BUS FMT SRGGB8 1X8

MEDIA BUS FMT SBGGR8 1X8

MEDIA BUS FMT SGBRG8 1X8

MEDIA BUS_FMT SGRBG8_1X8

YOV MEDIA BUS_FMT YUYV8 2X8
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MEDIA BUS FMT YVYUS 2X8

MEDIA BUS FMT UYVY8 2X8

MEDIA BUS FMT VYUYS 2X8

MEDTA BUS FMT YUYV1O 2X10
MEDIA BUS FMT YVYUL0 2X10
MEDTA BUS FMT UYVY10 2X10
MEDTA BUS FMT VYUY10 2X10
MEDIA BUS FMT YUYVI2 2X12
MEDIA BUS FMT YVYUI2 2X12
MEDIA BUS FMT UYVY12 2X12

MEDTA BUS_FMT VYUY12 2X12

Only YCEFH)

B raw bw sensor

MEDIA BUS FMT Y8 1X8
MEDTA BUS_FMT Y10 1X10

MEDIA BUS_FMT Y12 1X12
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fif= C CIS ZEEFFIR

CIS #¥a#zr

CIS i ¥t
KA

Frame/Field

S X UNE)

MIPI

Bayer RAW

frame

ov13850.c
ov8858.c
ov7750.c
ov5695.c
ov5648.c
ov4689.c
ov2735.c
ov2718.c
ov2685.c
ov2680.c
imx327.c
imx317.c
imx258.c
imx219.c
gc8034.c
gc5025.c
gc2385.c
gc2355.c

jx-h65

MIPI

YUV

frame

gc2145.c

MIPI

RAW BW

frame

ov9281.c

ov7251.c
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scl132gs.c
MIPI YUV field tc35874x.c
ITU.BT601 Bayer RAW imx323
ar0230.c
ITU.BT601 YUV gc2145.c
gc2155.c
gc2035.c
gc0329.c
gc0312.c
bf3925.c
ITU.BT601 RAW BW
ITU.BT656 Bayer RAW imx323( ] 3 HF)

fft% D VCM driver ic Z%KFH%|FE

Y5

vm1l49c.c

dw9714.c

fp5510.c

M3 E Flash light driver ic %Kz 5%

S YRz

sgm3784.c
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