Rockchip_Driver_Guide_VI_CN

HFRIR: RK-YH-GX-602

BAhRAN: V1.0.8

HER: 2021-8-24

MHER: offt® oflE olIERER e
B

AR TR R, WCHMEBEFIRDBIRAT ("ARF", TR) FUNAEIEERRA. [E2FA
BROERME, AN, B EEN. SEEMEAEESUERME RS AIERERIE. &
MHEIEAERIESHNESS.

TR ATFHREEMRE, R IGEREER(ETERAIER T, NERITEREIESL.
rtmA=ER

“Rockchip”, ", "Wt AR REDRGEMER, BRATRAE.
AR E R MR, HESEREERE.

KRIXFRE © 2020 IR FIRINRIRAE

BUSEEREE, IFRANTPETY, IR NANMSERRD. SHAEATHESESE
2B, FAABLUMEER ISR,

I FRRDBRAE]
Rockchip Electronics Co., Ltd.
ek fEEEENHIEERNHEAK18S

pItE:  www.rock-chips.com

ZPIRSGZEIE: +86-4007-700-590
EZPIRSBIEE: +86-591-83951833

EFIRSHRFE: fae@rock-chips.com

I

Bl

=
B

A ETEHHIARKISP (Rockchip Image Signal Processing) #RRAVER, BUKTIERIZ, RAEXAIAPI
®=O, FELR
IXEN TR Camerat2(HtEEE],

EEHR

XK (Af5F) EBERTIATIEM:
EpFF A TFE)D

RRER TR TIE)D

ERFERER


af://n0
http://www.rock-chips.com/
mailto:fae@rock-chips.com

ShHER RERE ZHFER

RV1126 Linux(Kernel-4.19) Y

RV1109 Linux(Kernel-4.19) Y

RK3566 Linux(Kernel-4.19) Y

RK3568 Linux(Kernel-4.19) Y
{EiTics

RES  (FE ELd=LT (Ll

v0.1.0 B2fE  2020-06-11 YIIERRAS

v1.0.0 (e 2020-10-30 #i¥focus, zoom. iris. ircutifiBA

v1.0.1 BRER  2021-01-04  (EBEUEREER

v1.0.2 =25 2021-01-21 rv1109/rv1 126 TRV IERT

v1.0.3 BT 2021-02-04  FiEVICAP LVDS/DVP/MIPIEHE IS SE T ruE A aR
v1.0.4 B2fE  2021-04-08 i B AR A = S BBRIrk356x%sensor dts;EAfiiEA

- o SEEHMRAW/YUVA SRR

v1.0.6 PRER 2021-07-21 vicapTs AR ERRZIFIIKEI—EL
v1.0.7 =EE 2021-08-03 rv1109/rv1126B35E(L LTSRS

v1.0.8 PR¥k  2021-8-24 IEINFAQ: FRESINNG. SRS Btk

BR

Rockchip_Driver_Guide_VI_CN
HEVIES
Camera B{43RENE Rk
ISPFOVICAPRIREZERR
RKISP 3Kz}
NELE B ERi A
ISP HDR ##={i5BH
RKVICAP IRzf
HEZR5BA
CIS(cmos image sensor)3Kzf]
CIS 125 E/HDTS)
MIPIEO
fERZISP
RV1126/RV1106
RK356X
BEIEVICAP
RV1126/RV1109
RK356X
LVDS#



HEREVICAP
RV1126/RV1109
DVP#:
FEREVICAP
BT601
BT656/BT1120
%Zsensor ;¥
RV1126/RV1109
RK3566/RK3568
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struct i2c_driver
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struct v412_subdev_video_ops
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struct v412_ctrl_ops
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xXxxx_get_fmt
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SOC

RV1109

RK3566

RK3568

RV1126

VIIP

ISP20 ( ISP +
ISPP): 1
VICAP Full: 1
VICAP Lite:
1

ISP21 Lite: 1
VICAP Full: 1

ISP21: 1
VICAP Full: 1

ISP20 ( ISP +
ISPP): 1
VICAP Full: 1
VICAP Lite:
1

VI Interface

MIPI DPHY:

2 x 4Lanes 2.5Gbps/Lane
LVDS:

2 x 4Lanes 1.0Gbps/Lane
DVP:

BT601 / BT656 / BT1120
pclk: 150MHz

MIPI DPHY:

2 x 2Lanes or 1 x 4Lanes
2.5Gbps/Lane

DVP:

BT601 /BT656/BT1120
pclk: 150MHz

MIPI DPHY:

2 x2Lanes or 1 x 4Lanes
2.5Gbps/Lane

DVP:

BT601 / BT656 / BT1120
pclk: 150MHz

MIPI DPHY:

2 x 4Lanes 2.5Gbps/Lane
LVDS:

2 x 4Lanes 1.0Gbps/Lane
DVP:

BT601 / BT656 / BT1120
pclk: 150MHz

Camera $R{4IREI B F ik BB

Linux Kernel-4.19

|-- arch/arm/boot/dts

| -- drivers/phy/rockchip

|-- drivers/media

DTSECE 14

- phy-rockchip-mipi-rx.c mipi dphy3&z
phy-rockchip-csi2-dphy-common.h
phy-rockchip-csi2-dphy-hw.c

- phy-rockchip-csi2-dphy.c

| -- platform/rockchip/cif RKCIF3Kz/]

|-- platform/rockchip/isp RKISPIXZf]

|--dev B& probe, ®HEiEM. clock, pipeline, iommufzmedia/v4l2 framework

BE mp/sp/rawwrBIEEE R vb2, BipRTRbIE

|-- capture

Bayer CIS max

resolution

3072x2048

4096x2304

4096x2304

4416x3312

Feature

Upto 3
frames HDR

No HDR

Upto 2
frames HDR

Upto 3
frames HDR
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|-- dmarx B rawrdiIECE R vb2, M HTAbE
|--isp_params 3AEXZSEIRE

|-- isp_stats 3AEXRST

|-- isp_mipi_luma mipiSUiE=SESRIT

|-- regs SESEXANEERE

|- rkisp isp subdev#fentity; ¥t

|-- csi csi subdeviimipifc &

|-- bridge bridge subdev, ispFlispp3ZEiFE

| -- platform/rockchip/ispp rkispp3Kzf

|--dev B& probe, F&EiEf. clock. pipeline, iommufmedia/v4l2 framework
|--stream  B1& 4i&videoltHAYACE R vb2, MirhiTRbIER
|--rkispp  ispp subdevilentityiFff

|-- params  TNR/NR/SHP/FEC/ORBEHILE

|-- stats ORBAIHER

|--i2¢

|-- 0s04a10.c  CIS(cmos image sensor)3Xzf]

ISPFIVICAPRYHEIECR

FFRV1126/RV1109K RK356XEATS, VICAPFIISPEIESZAIF MNEHEAIRIP, VICAPRT REERIGEE
BILISPANE, 7EIRFNEmEEAERVICAPIIRECRIVAI2 sub devicefEZERISPRI AT T, LIRS
#AISPIREN(ERE, ISP IRzNIHBBS IRKISPIRES, VICAPIRETEAES IMRKVICAPIRE], BEARAIVICAPEZE
A51SPHEER R AERIGN A7~ :

,,,,,,,,,,,,,,,,

nnec
dvp sensor ‘ | dvp o o,
V412 sub dev ‘ | interface |
Ivds sensor ‘ csi2 dphy | Ivds Vicapf‘_”
V412 sub dev V412 sub dev | interface | V412 device
mipi sensor csi2 dphy csi2 host | mipi csi2
V42 sub dev V412 sub dev V42 sub dev | interface |

mipi_Ivds L
V412 sub dev ‘
dvp ISP ISPP
V412 sub dev sub dev sub dev

Ivds sensor csi2 dphy ‘ vicap lite | | A lite_lvds
V412 sub dev V412 sub dev ‘ V42 device V412 sub dev

RKISP IEE]]
IELR iR
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RKISPIXZNEZEZKHEVAI2 / media frameworkSCIUFEHRIECE. HPUTLIER, 1% bufferfe®:, LAKIE
#lsubdevice(ll mipi dphy&sensor)i_ FEEZEINAE,

TERIEERNA T RKISPIRENATHRFNED :

f_ - — — — — — P medig— — — — — — — — — — —

raw_wr3
! s
video

raw_wr2 raw_rd2_s
video video
raw_wrl raw_rd1_| mainpath
|
rdQ.
_ L, fﬁ\'fLWfU rawT . m b se\_fpath |
Mipi D-phy csl video video | video
| sensor subdev subdev I |

| Dvp L »!
| sensor : '\\

a

N

bridge
subdev

I
I

| e el l_: {iterval)

| sensor I subdev video

ISPP
subdey

L e — o —5PPmedia

Entity
Source

Inactive



B
rkisp_mainpath

rkisp_selfpath

rkisp-isp-subdev

rkisp-mipi-luma

rkisp-statistics

rkisp-input-params

rkisp_rawrd0_m

rkisp_rawrd1_|

rkisp_rawrd2_s

rkisp-csi-subdev

rkisp_rawwr0

rkisp_rawwr1

rkisp_rawwr2

rkisp_rawwr3

rockchip-mipi-
dphy-rx

rkisp-bridge-ispp

rkispp_input_image

rkisp-isp-subdev

rkispp_m_bypass

-7}
v4l2_vdevcapture

v4l2_vdevcapture

v4|2_subdev

v42_vdevcapture

v4l2_vdevcapture

v4|2_vdevoutput

v4l2_vdevoutput

v4l2_vdevoutput

v412_vdevoutput

v4|2_subdev

v4|2_vdevcapture

v4l2_vdevcapture

v4l2_vdevcapture

v4|2_vdevcapture

v4|2_subdev

v412_subdev

v4|2_vdevoutput

v412_subdev

v4l|2_vdev
capture

faik
Format: YUV, RAW Bayer; Support: Crop
Format: YUV, RGB; Support: Crop

Internal isp blocks; Support: source/sink pad
crop. The format on sink pad equal to sensor
input format, the size equal to sensor input
size. 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.

Provice raw image luma
Provide Image color Statistics information.

Accept params for AWB, BLC...... Image
enhancement blocks.

Raw image read from ddr to isp,usually using
for the hdr middle frame

Raw image read from ddr to isp,usually using
for the hdr long frame

Raw image read from ddr to isp,usually using
for the hdr short frame

Mipi csi configure

Raw image write to ddr from sensor,usually
using for the hdr middle frame

Raw image write to ddr from sensor,usually
using for the hdr long frame

Raw image write to ddr from sensor,usually
using for the hdr short frame

Raw image write to ddr from sensor

MIPI-DPHY Configure.

Isp output yuv image to ispp
Yuv image read from ddr to ispp

The format and size on sink pad equal to isp
outputThe support max size is 4416x3312, mix
size is 66x258

Full resolution and yuv format



& xE ik

. v4l|2_vdev Full or scale resolution and yuv formatScale
rkispp_scale0 . .
capture range:[1 8] ratio, 3264 max width
. v4l|2_vdev Full or scale resolution and yuv formatScale
rkispp_scale1 . .
capture range:[2 8] ratio, 1280 max width
) v412_vdev Full or scale resolution and yuv formatScale
rkispp_scale2 ) ]
capture range:[2 8] ratio, 1280 max width

ISP HDR 1&z{i5BH

RKISP23Z 5 Umipi sensorfgitthdr 3iak2iiiE=,, B 38 a2E8dmat REEEUERIddr, BB
332 dmarxiEElisp, isp3IME2INEmk, et TF:

Short frame » Raw_wr2 -9 Raw_rd2 —
o » R 1 - R d1 HDR
subdev Long frame aw_wr aw_r
irails foam®| Raw_wrO - #%{ Raw_rd0 [~
» Raw _wr2 |- Raw rd2 |-
Short frame
CSl
W HDR
subdev S
Middle frame

» Raw_wrO -9{ Raw rd0

csi subdevig@idget_fmtIkElsensorikzhZNpadt& UM HSE, XIRicsifdsource pad,
Mipi sensordiks BB B IESE IKEiE L,

& & ik

rkisp-isp-subdev Sensor pad0 IspSEEESensor vcO(ERIA) EaigNEmt, ER%MEL

rkisp_rawwr0 Sensor pad1 Rawwr03E&Esensor veXEE &
rkisp_rawwr1 Sensor pad2 Rawwr13EE&Esensor veXBE &
rkisp_rawwr2 Sensor pad3 Rawwr23EE&Esensor veXBES &

rkisp_rawwr3 Sensor pad4 Rawwr33EE&Esensor veXBE & i
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RKVICAP IEz]]
tEZRi5 B8

RKVICAPIRZhEZERE T VA2 / mediatEZESCHRRAAIECE. FHbIER. =% bufferfe®s, LAKRIZH
subdevice(#l mipi dphyKsensor)fy_TFEEZIEE,

S3FRV1126/RV1109TS, VICAPEER NP, HA—FRZVICAP FULL,—FRZVICAP LITE,

VICAP FULLIdvp/mipi/lvds=Ff4Z, dvpASmipigiZivdsiEORE T4, mmipiflivdslZaEE
BYT{E, VICAP LITE {X#iFBIvdsiEz, RI5VICAP FULLAYZORERTTE; VICAP FULL dvpizOXdi—
Arkvicap_dvpTisa, VICAP FULL mipi/lvdsiEORS M — rkvicap_mipi_lvdsT5mt, VICAP LITE XtR—

SFFRK356XGHTE, VICAPREEZ, ERHEEdvp/mipifffiE, dvpiEOXIR—rkvicap_dvp

T, mipi#EOXtR— N rkvicap_mipi_lvdsT5st (5RV1126/RV11098VICAP FULLEIR) , &T5s8]
ITREE,

AT HBVICAPRELIREEEEBispIRE, EEIEVICAPIKENAERAIBEsitf T miEERlispFrERRIE
T rRigeE, DVPEOXIRIrkvicap_dvp_sditfis, VICAP FULLEIMIpi/lvdsiERI Rz

rkvicap_mipi_lvds_sditff5/, VICAP LITEXSMrkvicap_lite_sditf,
BREREONdtsiEEA NS ICIS REEMDTS)ILCIS IRFIEAMHDTS)]
TEWEIA T RKVICAPIRENANR S HaME -
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o N S
DVP o | vicap_full
Sensor dvp
T

LVDS
Sensor 0

. /

Y

—

rkvicap rkisp
dvp L virl
sditf

. Source pad

[:j Sink pad

Dedia entity

CSI2
Host

LVDS
subdev

SR

—

CIS(cmos image sensor)JEL])

CIS iZ&FiEM(DTS)

MIPIEO

rkvicap .
.. rkisp
m1p1_1vdsH 0 vir0
sditf

0 |srrr-m0fvidecd)

MIFI-I03 [videod)

vicap full mipi

vicap full lvds

0 |srpr-mafvidead)

vicap lite lvds

XFRVI126FIRVI106FEME, FEMMEZMeHAIREYIEMIpi csi2 dphy, XIRFdts ERY
csi_dphyOfficsi_dphy1 (£2Rrv1126.dtsi) , &40 :

e datalanef& X4 lanes;

o EAESR2.5Gbps/

lane;
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FTFRK3I56XFEATS, RE—MMEWEMIp csi2 dphy, FTLATAEERMET: full mode Fsplit
mode, {5 Hcsi2_dphy0/csi2_dphy1/csi2_dphy2=/NBiEdphy (£Mrk3568.dtsi) , 45MHaNT:

Full mode

o {Y#EFcsi2_dphy0, csi2_dphy05csi2_dphyl/csi2_dphy2BR:, AAJERER;
e data lanegx X4 lanes;
o EAEER2.5Gbps/lane;
Split mode
o {{FFcsi2_dphy1#csi2_dphy2, S5csi2_dphy0B R, ABJERIER;
e csi2_dphy1#csi2_dphy2=]ERY{ER;
e csi2_dphy1#csi2_dphy2#&ZEHJdata lanefg ARZ2 lanes;
e csi2_dphy X3R4 Edphyfdlane0/lanet;
e csi2_dphy2Ir4pEEdphyfilane2/lane3;
o FRKIEZR2.5Gbps/lane

Bikdishfl, SHLATERA.
HEIZISP

RV1126/RV1106

TELArv1 126 ispFlos04a1079 /5l TiseRA.,
LXK sensor->csi_dphy->isp->ispp

arch/arm/boot/dts/rv1126-evb-v10.dtsi

BEEm

e data-lanesEBBEMAMERRYIanesl, BNTIEIRFamipi 28,

cam_ircutO: cam_ircut {
status = "okay";
compatible = "rockchip,ircut";
ircut-open-gpios = <&gpio2 RK_PA7 GPIO_ACTIVE_HIGH>;
ircut-close-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <1>;
rockchip,camera-module-facing = "front";

e

0s04a10: 0s04al10@36 {
compatible = "ovti,o0s04al0";// FE5IKshFKULHS 7R/ —5
reg = <0x36>;// sensor I2C¥#&Hibk, 747
clocks = <&cru CLK_MIPICSI_OUT>;// sensor clickinfii&

clock-names = "xvclk";

power-domains = <&power RV1126_PD_VI>;
pinctrl-names = "rockchip,camera_default";
pinctr1-0 = <&mipi_csi_c1k0>;// pinctliZ%&
//EUE

avdd-supply = <&vcc_avdd>;

dovdd-supply = <&vcc_dovdd>;

dvdd-supply = <&vcc_dvdd>;

// powe rE 4 B A R ST

pwdn-gpios = <&gpiol RK_PD4 GPIO_ACTIVE_HIGH>;
// AT, ZmEAERES
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rockchip,camera-module-index = <1>;
// WA, H"back"f"front"
rockchip,camera-module-facing = "front";
// %
rockchip,camera-module-name = "CMK-0T1607-FV1";
// lens#
rockchip,camera-module-lens-name = "M12-4IR-4MP-F16";
//ir cuti%s
ir-cut = <&cam_ircut0>;
port {
ucam_out0: endpoint {
// mipi dphyiiiffiport4
remote-endpoint = <&mipi_in_ucam0>;
// mipi lane#, 1lane’ <1>, 4laneX <1 2 3 4>
data-lanes = <1 2 3 4>;

};
b
55
&csi_dphy0 {
status = "okay";
ports {

#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;
mipi_in_ucam0: endpoint@l {
reg = <1>;
// sensoriil] port#
remote-endpoint = <&ucam_out0>;
// mipi lane¥t, 1lane’y <1>, 4lane’y <1 2 3 4>
data-lanes = <1 2 3 4>;

};
5
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
csidphyO_out: endpoint@0 {
reg = <0>;
// ispiiffiport#
remote-endpoint = <&isp_in>;
};
s
55
};
&rkisp {
status = "okay";
};
&rkisp_vir0 {
status = "okay";
ports {

#address-cells = <1>;
#size-cells = <0>;



port@0 {

reg = <0>;

#address-cells = <1>;

#size-cells = <0>;

isp_in: endpoint@0 {
reg = <0>;
// mipi dphyiiift] port#
remote-endpoint = <&csidphyO_out>;

};
s
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
ispO_out: endpoint@l {
reg = <1>;
// ispp Uiport#, ispiiti‘ispp
remote-endpoint = <&isppO_in>;
};
};
3
it
&rkispp {
status = "okay";
};
&rkispp_vir0 {
status = "okay";
port {

#address-cells = <1>;

#size-cells = <0>;

IsppO_in: endpoint@0 {
reg = <0>;
// ispimport4, isppiiA
remote-endpoint = <&isp0_out>;

bE

if;
3

RK356X

TELArk3566 ispFlgc8034 4laneafli#{TisER :
fEEX R sensor->csi2_dphy0->isp

BEZES

o FEFHFIEdata-lanes
o FEE(HREcsi2_dphy_hwiis

/* full mode: Tane0-3 */

gc8034: gc8034@37 {
// B IRE)H A TURC 4 R — 3
compatible = "galaxycore,gc8034";
status = "okay";
// sensor I2C¥4&HuhE, 74%
reg = <0x37>;
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// sensor mc1kiysfd&E

clocks = <&cru CLK_CIF_OUT>;

clock-names = "xvclk";

//sensor i< HEIR A RS

power-domains = <&power RK3568_PD_VI>;
//sensor mclk pinctli%#

pinctrl-names = "default";

pinctr1-0 = <&cif_clk>;

// resetE 4 KA B

reset-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_LOW>;
// powerdowni H 7L f A w8k H

pwdn-gpios = <&gpio4 RK_PB2 GPIO_ACTIVE_LOW>;
// BHGS, ZgmEAEEE
rockchip,camera-module-index = <0>;

// WALEIR, 45" "back"f1" front"

rockchip,camera-module-facing = "back";

// L

rockchip,camera-module-name = "RK-CMK-8M-2-v1";
// lens%

rockchip,camera-module-Tens-name = "CK8401";
port {

gc8034_out: endpoint {
// csi2 dphyiiffiport4
remote-endpoint = <&dphyO_in>;
// csi2 dphy lane#(, 1laney <1>, 4lanely <1 2 3 4>
data-lanes = <1 2 3 4>;

&csi2_dphy_hw {
status = "okay";

E

&csi2_dphy0 {
//csi2_dphy0A Scsi2_dphyl/csi2_dphy2[Aif i, Hx
status = "okay";
/%
* dphy0 only used for full mode,
* full mode and split mode are mutually exclusive
*/
ports {
#address-cells = <1>;
#size-cells = <0>;

port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

dphyO_in: endpoint@l {
reg = <1>;
// sensoriifft] port#
remote-endpoint = <&gc8034_out>;
// csi2 dphy Tane#{, 1laneXy <1>, 4laneky <1 2 3 4>,7F% Hsensor
Uit — 2§
data-Tanes = <1 2 3 4>;



I8

port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;

dphyO_out: endpoint@l {
reg = <1>;
// ispiiffiport#
remote-endpoint = <&isp0_in>;

B
I
if;

BE;
&rkisp {

status = "okay";
I
&rkisp_mmu {

status = "okay";
T
&rkisp_vir0 {

status = "okay";

port {
#address-cells = <1>;
#size-cells = <0>;

ispO_in: endpoint@0 {
reg = <0>;
// csi2 dphyif port#
remote-endpoint = <&dphyO_out>;
5
};
};

HEIZVICAP
RV1126/RV1109
LAmipi 0s04a10 4 lanes§&zvicap 93 :
X ZE: sensor->csi dphy->mipi csi host->vicap
BEZE.
e data-lanes?UERBEMERRYIanesl, BUIFTIERBIAmipi K5,

o dphyZE4EEERcsi hostT5a,

0s04al1l0: 0s04a10@36 {
[/ FHEEIRS UL AT 2L
compatible = "ovti,o0s04al0";
// sensor I2CHE#&Hbl, 747
reg = <0x36>;
// sensor mcTkJsfcE


af://n366
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clocks = <&cru CLK_MIPICSI_OUT>;
clock-names = "xvclk";

//sensor AHJ%HLJE I RE

power-domains = <&power RV1126_PD_VI>;
avdd-supply = <&vcc_avdd>;

dovdd-supply = <&vcc_dovdd>;

dvdd-supply = <&vcc_dvdd>;

//sensor mclk pinctli%#

pinctrl-names = "rockchip,camera_default";
pinctr1-0 = <&mipicsi_clk0>;

// powerdowni H 4L f A w5

pwdn-gpios = <&gpiol RK_PD4 GPIO_ACTIVE_HIGH>;
// BHGS, ZgmEAEEE
rockchip,camera-module-index = <1>;

// WAEIR, 45" "back"f1" front"

rockchip,camera-module-facing = "front";

// A

rockchip,camera-module-name = "CMK-0T1607-FV1";

// lens%

rockchip,camera-module-Tens-name = "M12-40IRC-4MP-F16";
// dircut#

ir-cut = <&cam_ircut0>;

port {

ucam_out0: endpoint {
// csi2 dphyiffiport#
remote-endpoint = <&mipi_in_ucam0>;
// csi2 dphy Tane#i, 1laney <1>, 4lane <1 2 3 4>
data-lanes = <1 2 3 4>;

55

};
};

&csi_dphy0 {
//csi2_dphy0As5csi2_dphyl/csi2_dphy2R#H, Hx
status = "okay";

ports {
#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

mipi_in_ucam0: endpoint@l {
reg = <1>;
// sensoriilt] port#
remote-endpoint = <&ucam_out0>;
// csi2 dphy Tlane#(, 1laney <1>, 4laney <1 2 3 4>, 5sensorij—

£
data-lanes = <1 2 3 4>;
};
};
port@l {
reg = <1>;

#address-cells = <1>;
#size-cells = <0>;



csidphyO_out: endpoint@0 {
reg = <0>;
// €si2 hostiiftiport4
remote-endpoint = <&mipi_csi2_input>;

i;
BT
e
I
&mipi_csi2 {
status = "okay";
ports {

#address-cells = <1>;
#size-cells = <0>;

port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

mipi_csi2_input: endpoint@l {
reg = <1>;
// csi2 dphy Hiport#
remote-endpoint = <&csidphyO_out>;
// csi2 host lane#(, 1lane’N <1>, 4laneX <1 2 3 4>, 7% Hsensorii—

X
data-lanes = <1 2 3 4>;
55
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
mipi_csi2_output: endpoint@0 {
reg = <0>;
// vicapdiffiport#
remote-endpoint = <&cif_mipi_in>;
// csi2 host lane#l, 1laney <1>, 4lanely <1 2 3 4>, 7 Ssensorim—
H
data-lanes = <1 2 3 4>;
};
};
5
55
&rkcif_mipi_Tvds {
status = "okay";
port {

/* MIPI CSI-2 endpoint */
cif_mipi_in: endpoint {
// csi2 hostiiiiport4
remote-endpoint = <&mipi_csi2_output>;
// vicap #m lane#, 1laney <1>, 4lanely <1 2 3 4>, Ssensorim—3
data-lanes = <1 2 3 4>;



I8

B
IFg
&rkcif_mipi_Tvds_sditf {
status = "okay";
port {

/* sditf endpoint */
mipi_lvds_sditf: endpoint {
//isp M &uiport4
remote-endpoint = <&isp_in>;
//mipi csi2 dphyfilane#, S5sensor—%{
data-lanes = <1 2 3 4>;

iL;
T
e
&rkisp {
status = "okay";
IFg
&rkisp_vir0 {
status = "okay";
ports {
port@0 {
reg = <0>;

#address-cells = <1>;
#size-cells = <0>;

isp_in: endpoint@0 {
reg = <0>;
//vicap sditfriu s 44
remote-endpoint = <&mipi_lvds_sditf>;

5

};
};
3

RK356X

Agc5025 2lanefizErk3566 evb2 mipi csi2 dphyfilane2/lane3 794
fEfEX . sensor->csi2 dphy->mipi csi host->vicap

BEES

e data-lanesw/SEAEAERRIane®l, BNFEERBIAmIipi 25,
o dphyFZEfEEZFcsi hostTor;
o FE(FEcsi2 dphy hwiims.,

/* split mode: Tane:2/3 */

gc5025: gc5025@37 {
status = "okay";
// TSR A R TURE 45 H — 3
compatible = "galaxycore,gc5025";
// sensor I2Ci¥shhlt, 747


af://n377

reg = <0x37>;
// sensor mcTkJsMCE
clocks = <&pmucru CLK_WIFI>;

clock-names = "xvclk";
//sensor mclk pinctli&®
pinctrl-names = "default";

pinctr1-0 = <&refclk_pins>;

// resetEMIorHC KA AN

reset-gpios = <&gpio3 RK_PA5 GPIO_ACTIVE_LOW>;
// powerdown’E Jii1 5Bt K A5 2k HL 3P

pwdn-gpios = <&gpio3 RK_PBO GPIO_ACTIVE_LOW>;
//sensor &AL fE

power-domains = <&power RK3568_PD_VI>;
/*power-gpios = <&gpio0 RK_PCl GPIO_ACTIVE_HIGH>;*/
// RS, ZmSAEEL
rockchip,camera-module-index = <1>;

// A, H"back"f1"front"

rockchip,camera-module-facing = "front";

// A

rockchip,camera-module-name = "TongJu";

// lens#

rockchip,camera-module-Tens-name = "CHT842-MD";
port {

gc5025_out: endpoint {
// csi2 dphyiiffiport#
remote-endpoint = <&dphy2_in>;
// csi2 dphy Tlane#{, 2Taney <1 2>, 4lanel <1 2 3 4>
data-Tanes = <1 2>;

55

};
};

&csi2_dphy_hw {
status = "okay";

}s

&csi2_dphy2 {
//csi2_dphy2h5csi2_dphyOREEH, H)f;S5csi2_dphylIF47{EH
status = "okay";

/:‘:
* dphy2 only used for split mode,
* can be used concurrently with dphyl
* full mode and spTlit mode are mutually exclusive
:':/
ports {
#address-cells = <1>;

#size-cells = <0>;

port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

dphy2_in: endpoint@l {
reg = <1>;
// sensoriilf] port#
remote-endpoint = <&gc5025_out>;



// csi2 dphy lane#t, 2lanely <1 2>, 4lanely <1 2 3 4>, Ssensori

—%
data-Tanes = <1 2>;
};
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphy2_out: endpoint@l {
reg = <1>;
// csi2 hostiiffport4
remote-endpoint = <&mipi_csi2_input>;
};
s
55
};
&mipi_csi2 {
status = "okay";
ports {

#address-cells = <1>;
#size-cells = <0>;

port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

mipi_csi2_input: endpoint@l {
reg = <1>;
// csi2 dphy ifffiport#
remote-endpoint = <&dphy2_out>;

// csi2 host lane#, 2laney <1 2>, 4lane’N <1 2 3 4>, Hsensorii

data-Tanes = <1 2>;

IH

port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;

mipi_csi2_output: endpoint@0 {
reg = <0>;
// vicapiiffport4
remote-endpoint = <&cif_mipi_in>;

// csi2 host lane%#t, 1llaneky <1>, 4laney <1 2 3 4>,% Hsensorif—

data-Tanes = <1 2>;

e



&rkcif_mipi_Tvds {
status = "okay";

port {
cif_mipi_in: endpoint {
// csi2 hostiifiport#
remote-endpoint = <&mipi_csi2_output>;
// vicap ui lane#, 2Tane’y <1 2>, 4lanelN <1 2 3 4>, 7 5sensorin—%(
data-Tanes = <1 2>;

if;
BT
I
&rkcif_mipi_lvds_sditf {
status = "okay";
port {

/* MIPI CSI-2 endpoint */
mipi_lvds_sditf: endpoint {
//isp BIl#&hiports
remote-endpoint = <&isp_in>;
//mipi csi2 dphyfilane%i, S5sensor—3i{
data-lanes = <1 2>;

I
L
T
&rkisp {
status = "okay";
I
&rkisp_vir0 {
status = "okay";
ports {
port@0 {
reg = <0>;

#address-cells = <1>;
#size-cells = <0>;

isp_in: endpoint@0 {
reg = <0>;
//vicap mipi sditfii s
remote-endpoint = <&mipi_lvds_sditf>;

I8

e

LvVDSiEO
HEIEVICAP

RV1126/RV1109

LAimx327 4lane 5f3l, SEEAERI0T
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L sensor->csi dphy->vicap
BEEm

o dphyA~"FEEHEREcsi hostir, BUSSEUAREIEEE;
e data-lanes/SRAENERANIane®l, BUSSEUWAZEIEIE;
e bus-type WRECEN 3, BUTERBIAIvAsEEN, SEHEMEIIRY;

imx327: imx327@la {
// B IRE) A TLRC 4 R — 3
compatible = "sony,imx327";
// sensor I2CH#HibE, 747
reg = <0Oxla>;
// sensor mclkiFftE
clocks = <&cru CLK_MIPICSI_OUT>;
clock-names = "xvclk";
//sensor AHJ%HLJE I RE
power-domains = <&power RV1126_PD_VI>;
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
//sensor mclk pinctl1i%®
pinctrl-names = "default";
pinctr1-0 = <&mipicsi_clk0>;
// powerdowniE H 4L f A w8k HF
pwdn-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_HIGH>;
// resetE o LA R
reset-gpios = <&gpiol RK_PD5 GPIO_ACTIVE_HIGH>;
// RS, ZmSAEEL
rockchip,camera-module-index = <1>;
// A, H"back"f1"front"

rockchip,camera-module-facing = "front";

// 4

rockchip,camera-module-name = "CMK-0T1607-FVv1";

// lens#

rockchip,camera-module-Tens-name = "M12-4IR-4MP-F16";
// ircut#

ir-cut = <&cam_ircut0>;

port {

ucam_out0: endpoint {
// csi2 dphyifiiport4
remote-endpoint = <&mipi_in_ucam0>;
//csi2 dphy lvds Tane#{, 1lanel <1>, 4lanel <4>, UAfEE
data-lanes = <4>;
//Tvds#E A, Dh2itE &
bus-type = <3>;

e

&csi_dphy0 {
//csi2_dphyOARcsi2_dphyl/csi2_dphy2 Fm i, H)F
status = "okay";

ports {
#address-cells = <1>;
#size-cells = <0>;
port@0 {



reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

mipi_in_ucam0O: endpoint@l {
reg = <1>;
// sensoriiilf] port#
remote-endpoint = <&ucam_out0>;
//csi2 dphy Tvds Tlane#t, 1lanely <1>, 4lanel <4>, WhZifhE
data-Tanes = <4>;
//TvdsIE T, DhZifE E
bus-type = <3>;

};
s
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
csidphyO_out: endpoint@0 {
reg = <0>;
// vicap TiteiifIport#
remote-endpoint = <&cif_lite_lvds_in>;
//csi2 dphy Tvds Tlane#, 1lanely <1>, 4lanely <4>, WAifhE
data-Tanes = <4>;
//IvdsE ISR, D4R &
bus-type = <3>;
s
5
};
};
&rkcif_Tite_mipi_Tvds {
status = "okay";
port {

/* 1vds endpoint */
cif_lite_lvds_in: endpoint {
// csi2 dphyiiffjport#
remote-endpoint = <&csidphyO_out>;
//csi2 dphy 1vds Tane#i, 1lanely <1>, 4laneN <4>, UAHRE
data-lanes = <4>;
//IvdsE I FIZRAL, DG &
bus-type = <3>;

L
Ie
Irg
&rkcif_lite_sditf {
status = "okay";
port {

/* Tvds endpoint */

Tite_sditf: endpoint {
//isp MM &iport4
remote-endpoint = <&isp_in>;
//csi2 dphyfftilane%t, Ssensor—zk
data-lanes = <4>;
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B
IFg
&rkisp {

status = "okay";
Ire
&rkisp_vir0 {

status = "okay";

ports {

port@0 {
reg = <0>;

#address-cells = <1>;
#size-cells = <0>;

isp_in: endpoint@0 {
reg = <0>;
//1ite vicap Tvds sditfHs &4
remote-endpoint = <&lite_sditf>;

};

};
};
5

DVPiEO

HEIEVICAP

fERV1126/RV1109/RK356XFA L, dvpEiEXiEOfdtsitER—HH.
BT601

bAar0230 bte01/9fl, HEEEREINT:
fEfEXZ: sensor->vicap

BEES
e hsync-active/vsync-activelAECE, FITFV4IIEZRR A HAHRFIBT601 O, EAEESIREIN
BT6563%[;

¢ pclk-sample/bus-widthBJisE;

o WTEsensorikzffYg_mbus_configiE O, E@idflagigBAZaRisensorAdhsync-acitve/vsync-
active/pclk-ativefyEZURYE, BUSSHTEEIETE;

o pinctrlFEES|AXS, LAtbt60118XgpiofifiBiziomux, BUEEMFTEWZIEIE;

g_mbus_configfZ7RFISAIT :

static int ar0230_g_mbus_config(struct v412_subdev *sd,
struct v412_mbus_config *config)

config->type = V4L2_MBUS_PARALLEL;

config->flags = VAL2_MBUS_HSYNC_ACTIVE_HIGH |
V4L2_MBUS_VSYNC_ACTIVE_HIGH |
V4L2_MBUS_PCLK_SAMPLE_FALLING;

return 0;


af://n403
af://n404
af://n406

dtsEcERBIANT :

ar0230: ar0230@10 {
// TEE SRS VTR A —
compatible = "aptina,ar0230";
// sensor I2C¥4&HuhE, 74%
reg = <0x10>;
// sensor mcTkJsHd &
clocks = <&cru CLK_CIF_OUT>;
clock-names = "xvclk";
//sensor HHHLE AL BE
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
power-domains = <&power RV1126_PD_VI>;
// powerdown’ il 4 it K A A5 FLF
pwdn-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
/*reset-gpios = <&gpio2 RK_PC5 GPIO_ACTIVE_HIGH>;*/
/ /T B dvpAH SCHHE AN
pinctrl-names = "default";
pinctr1-0 = <&cifmO_dvp_ctl>;
// RS, ZmSAEEL
rockchip,camera-module-index = <0>;
// A, A "back"f"front"

rockchip,camera-module-facing = "back";

// A

rockchip,camera-module-name = "CMK-0T0836-PT2";
// lens%

rockchip,camera-module-Tens-name = "YT-2929";
port {

cam_para_outl: endpoint {
remote-endpoint = <&cif_para_in>;

if;
T
I
&rkcif_dvp {
status = "okay";

port {
/* Parallel bus endpoint */
cif_para_in: endpoint {
//sensoriiiendpoint#
remote-endpoint = <&cam_para_outl>;
//sensorimil et B 25
bus-width = <12>;
hsync-active = <1>;
vsync-active = <1>;
pclk-sample = <0>;
i
I
it

&rkcif_dvp_sditf {
status = "okay";

port {



/* parallel endpoint */

dvp_sditf: endpoint {
//isp BIl#&iiport4
remote-endpoint = <&isp_in>;
//sensorH AL E S5
bus-width = <12>;
hsync-active = <1>;
vsync-active = <1>;
pclk-sample = <0>;

I3
B
T
&rkisp {
status = "okay";
T
&rkisp_vir0 {
status = "okay";
ports {
port@0 {
reg = <0>;

#address-cells = <1>;
#size-cells = <0>;

isp_in: endpoint@0 {
reg = <0>;
//dvp sditfi sS4
remote-endpoint = <&dvp_sditf>;

bE

s
It
if;

BT656/BT1120

BT656/BT112009dtsFHiE—3,

Llava fpga bt1120/9f, HERERERWT:

fEEXF: sensor->vicap

BEES
e hsync-active/vsync-active REFLE, BRIVAIEZRR L TATSIREIBT601;
e pclk-sample/bus-widtha]i%k;

o WfEsensorikzfYg_mbus_configiEzOsh, EidflagZrEigBEXaisensorfpclk-ative BRI
%, BUNSSHTEWEIETE;

o WRSCHIVAI2_subdev_video_opsHfJquerystdiz, 1EBBHBIHEOAATSCIEO, BNSSHTE
WEIEHE

e pinctriFES|BXS, LAXIbt656/bt1120f8XkgpioffitEiiiomux, BUSESHTIAKEIETE.

g_mbus_configfE =GB T :
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static int avafpga_g_mbus_config(struct v412_subdev *sd,
struct v412_mbus_config *config)

{
config->type = V4L2_MBUS_BT656;
config->flags = V4L2_MBUS_PCLK_SAMPLE_RISING;
return 0;

}

querystdZMBIENT:

static int avafpga_querystd(struct v412_subdev *sd, v412_std_id

{
*std = V4L2_STD_ATSC;
return 0;
3
dtsEeERAIIT

avafpga: avafpga@70 {
/) Y UL o B

compatible = "ava,fpga";
// sensor I2CUH &k, 747
reg = <0x10>;

// sensor mcTkiysfdE

clocks = <&cru CLK_CIF_OUT>;

clock-names = "xvclk";

//sensor A< RS

avdd-supply = <&vcc_avdd>;

dovdd-supply = <&vcc_dovdd>;

dvdd-supply = <&vcc_dvdd>;

// powerdown’ 5 Hic K A 4% HLF

power-domains = <&power RV1126_PD_VI>;
pwdn-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
/*reset-gpios = <&gpio2 RK_PC5 GPIO_ACTIVE_HIGH>;*/
/ /TC B dvp A O HE B AN IR

pinctrl-names = "default";

pinctr1-0 = <&cifm0_dvp_ctl>;

// WARE, ZmEANEEE
rockchip,camera-module-index = <0>;

// AR, A "back"f"front"

rockchip,camera-module-facing = "back";

// B4

rockchip,camera-module-name = "CMK-0T0836-PT2";
// lens#

rockchip,camera-module-Tens-name = "YT-2929";
port {

cam_para_out2: endpoint {
remote-endpoint = <&cif_para_in>;
bE
i
3

&rkcif_dvp {
status = "okay";

*std)



port {

/* Parallel bus endpoint */

cif_para_in: endpoint {
//sensoriiendpoint#
remote-endpoint = <&cam_para_out2>;
//sensorifi KA E SH, Wik
bus-width = <16>;
pclk-sample = <1>;

I3
e
T
&rkcif_dvp_sditf {
status = "okay";
port {

/* parallel endpoint */
dvp_sditf: endpoint {
//isp & &Iport4
remote-endpoint = <&isp_in>;
bus-width = <16>;
pclk-sampTle = <1>;

BT
i
I
&rkisp {
status = "okay";
I
&rkisp_vir0 {
status = "okay";
ports {
port@0 {
reg = <0>;

#address-cells = <1>;
#size-cells = <0>;

isp_in: endpoint@0 {
reg = <0>;
//dvp sditfiri 4
remote-endpoint = <&dvp_sditf>;

Zsensor ;i
BN HFispiBIY EIZ MRE, HITERLIESKEraw sensorfiE.
RV1126/RV1109

HEIEXER, isp0->isppOflisp1->ispp 12 EIEEErv1126.dtsi
mipii#tispakcififfispali%,
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f5u%n:
sensor0->csi_dphy0->csi2->vicap->isp0->ispp0
sensor1->csi_dphy1->isp1->ispp1

SEffl&%&arch/arm/boot/dts/rv1109-evb-ddr3-v12-facial-gate.dts
gc2053->csi_dphy0->csi2->vicap->isp1->ispp1
ov2718->csi_dphy1->isp0->ispp0
MNFARDHRIM T EEREE
&rkispp {

status = "okay";

/* the max input w h and fps of mulit sensor */

max-input = <2688 1520 30>;//ElAEsensorfz A 0E R =R
h

RK3566/RK3568

g

ov5695->dphy1->isp_vir0
gc5025->dphy2->csi2->vicap->isp_vir1

ov5695: 0v5695@36 {
status = "okay";

port {
ov5695_out: endpoint {

remote-endpoint = <&dphyl_in>;
data-Tanes = <1 2>;

T
I
I
gc5025: gc5025@37 {
status = "okay";
port {

gc5025_out: endpoint {
remote-endpoint = <&dphy2_in>;
data-lanes = <1 2>;

13
I
I
&csi2_dphy_hw {
status = "okay";
T
&csi2_dphyl {
status = "okay";
ports {

#address-cells = <1>;
#size-cells = <0>;

port@0 {
reg = <0>;
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#address-cells = <1>;
#size-cells = <0>;

dphyl_in: endpoint@l {

reg = <1>;
remote-endpoint = <&ov5695_out>;
data-lanes = <1 2>;
};
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphyl_out: endpoint@l {
reg = <1>;
remote-endpoint = <&isp0O_in>;
};
};
3
3
&csi2_dphy2 {
status = "okay";
ports {

#address-cells = <1>;

#size-cells = <0>;

port@0 {
reg = <0>;

#address-cells = <1>;
#size-cells = <0>;

dphy2_in: endpoint@l {

reg = <1>;

remote-endpoint =

<&gc5025_out>;

data-Tanes = <1 2>;

<&Mmipi_csi2_input>;

bE
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphy2_out: endpoint@l {
reg = <1>;
remote-endpoint =
}s
};

e
e

&mipi_csi2 {
status = "okay";



ports {
#address-cells = <1>;
#size-cells = <0>;

port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

mipi_csi2_input: endpoint@l {
reg = <1>;
remote-endpoint = <&dphy2_out>;
data-lanes = <1 2>;

i
bE
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
mipi_csi2_output: endpoint@0 {
reg = <0>;
remote-endpoint = <&cif_mipi_in>;
data-Tanes = <1 2>;
bE
bE
5
I
&rkcif_mipi_Tvds {
status = "okay";
port {

cif_mipi_in: endpoint {
remote-endpoint = <&mipi_csi2_output>;
data-lanes = <1 2>;

if;
i
Irg
&rkcif_mipi_Tvds_sditf {
status = "okay";
port {

mipi_lvds_sditf: endpoint {
remote-endpoint = <&ispl_in>;
data-lanes = <1 2>;

BT
e
I
&rkisp {
status = "okay";

/* the max input w h and fps of mulit sensor */
max-input = <2592 1944 30>;

e



&rkisp_vir0 {
status = "okay";

ports {
port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

ispO_in: endpoint@0 {
reg = <0>;
remote-endpoint = <&dphyl_out>;

b
if;
L
T
&rkisp_virl {
status = "okay";
ports {
port@0 {
reg = <0>;

#address-cells = <1>;
#size-cells = <0>;

ispl_in: endpoint@0 {
reg = <0>;
remote-endpoint = <&mipi_Tlvds_sditf>;

18

CISIKEj1i5BE

Camera SensorsRARCSFE#1T3E, Baisensor driveriZiBI2GREZEIRENANIEIN, sensor
driver@RFSRFAvAI2 subdeviyA TSI Shost driverZ @3 H.,

SRR
struct i2c_driver
[i588]

EXi2c IRBRMER
[EX]


af://n457
af://n459
af://n460

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;

[<HERLR]

FARER

@driver

@id_table

@probe

@remove

=6

ik

Device driver model driverFE& SIRaNFFRFIS DTS EAHR S H1TICERY
of_match_table, Zjof_match_tabledfJcompatiblelgfifidts3Z{4HIcompatiblels;
PCHECET, .probeREASuiEMA

List of 12C devices supported by this driverflERkerneli& & &R of_match_table
Mdts;EAHRFHATHITICE, WkernelEAiZtabledH{TILE

Callback for device binding

Callback for device unbinding

#if IS_ENABLED(CONFIG_OF)
static const struct of_device_id 0s04al0_of_match[] = {
{ .compatible = "ovti,os04al0" },

{1,
e

MODULE_DEVICE_TABLE(of, 0s04al0_of_match);

#endif

static const struct i2c_device_id 0s04al0_match_id[] = {
{ "ovti,os04a10", 0 },

{1,
e

static struct i2c_driver o0s04alO_i2c_driver = {
.driver = {
.name = 0S04A10_NAME,

.pm

= &0s04al10_pm_ops,

.of_match_table = of_match_ptr(os04al0_of_match),

b
.probe
.remove

.id_table

e

= &0s04al0_probe,
&0s04al10_remove,
0s04al0_match_id,

static int _init sensor_mod_init(void)

{

return i2c_add_driver(&os04al0_i2c_driver);



static void __exit sensor_mod_exit(void)

{

i2c_del_driver(&os04al0_i2c_driver);

device_initcall_sync(sensor_mod_init);
moduTle_exit(sensor_mod_exit);

struct v412_subdev_ops
[i5%BB]
Define ops callbacks for subdevs.

[EX]

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;

e

[<HERLR]

FYREFR ik

.core Define core ops callbacks for subdevs
.video Callbacks used when v4l device was opened in video mode.
.pad v4l2-subdev pad level operations

(7411

static const struct v412_subdev_ops 0s04al0_subdev_ops = {

.core = &0s04al0_core_ops,
.video = &o0s04alO_video_ops,
.pad = &0s04al0_pad_ops,

e

struct v4l2_subdev_core_ops

[i58B]
Define core ops callbacks for subdevs.

[EX]


af://n484
af://n505

struct v412_subdev_core_ops {
int (*s_power) (struct v412_subdev *sd, int on);
Tong (*ioctl) (struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
Tong (*compat_ioct132) (struct v412_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
3
[<HERLR]
FXREBTR R
puts subdevice in power saving mode (on == 0) or normal operation
.S_power
mode (on == 1).
ioctl called at the end of ioctl() syscall handler at the VAL2 core.used to

provide support for private ioctls used on the driver.

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

[l

static const struct v412_subdev_core_ops 0s04al0_core_ops = {
.Ss_power = 0s04al0_s_power,
.ioct] = 0s04al0_ioctl,

#ifdef CONFIG_COMPAT
.compat_ioct132 = 0s04al0_compat_ioctl132,

#endif

it

BRIfER T M TRYFABRioctISEIZAE RN EIHMOTPERNEIRIRE.



fABioctl

RKMODULE_GET_MODULE_INFO

RKMODULE_AWB_CFG

RKMODULE_LSC_CFG

PREISP_CMD_SET_HDRAE_EXP

RKMODULE_SET_HDR_CFG

RKMODULE_GET_HDR_CFG

RKMODULE_SET_CONVERSION_GAIN

struct v4l2_subdev_video_ops

[i58A]

ik

FEEAEE, FE8Estruct rkmodule inf;

FFKsensorxfawbBIxMEINEE EIRAE R B RRgolden
awbf(d, BILATEISE FHHSE struct

rkmodule awb cfg;

FrRsensorxdIscAI*MEINEE IF S E struct
rkmodule Isc cfg;

HArIRSGg BIFEMESEstruct preisp_hdrae exp s

REHAriEz(, aIstBlnormalflhdriE=iie, FTEIK
aiEfgnormalfindr 2ABE EERIFHSFE struct
rkmodule hdr cfg

SRENHAThdrigz{i¥4H£% struct rkmodule hdr cfg

BB ME A conversion gain, Wimx347.,
0s04a10 sensormAconversion gainfYIhge, 40l
sensorAxzfFconversion gain, BIASCIR

Callbacks used when v4l device was opened in video mode.

[EX]

struct v412_subdev_video_ops {

int (*g_frame_interval) (struct v412_subdev *sd,
struct v412_subdev_frame_interval *interval);
int (*g_mbus_config) (struct v412_subdev *sd,
struct v412_mbus_config *cfg);

I
KR R]
ERER g

.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

.£_mbus_config get supported mediabus configurations

[R=61]


af://n552

static const struct v412_subdev_video_ops 0s04al0_video_ops = {
.S_stream = 0s04al0_s_stream,
.g_frame_interval = 0s04al0_g_frame_interval,
.g_mbus_config = 0s04al0_g_mbus_config,

e

struct v4l2_subdev_pad_ops

[i58B]

v4l2-subdev pad level operations
[EX]

struct v412_subdev_pad_ops {
int (*enum_mbus_code) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_mbus_code_enum *code);
int (*enum_frame_size) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
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 (*set_fmt) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *format);
int (*enum_frame_interval) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_interval_enum *fie);
int (*get_selection) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_selection *sel);

I
[XHERER]
RRER fix

callback for VIDIOC_SUBDEV_ENUM_MBUS_CODE ioctl handler

. enum_mbus_code
code.

) callback for VIDIOC_SUBDEV_ENUM_FRAME_SIZE ioctl handler
. enum_frame_size

code.
.s_fmt callback for VIDIOC_SUBDEV_S_FMT ioctl handler code.
.g£_fmt callback for VIDIOC_SUBDEV_G_FMT ioctl handler code

callback for VIDIOC_SUBDEV_ENUM_FRAME_INTERVAL() ioctl

.enum_frame_interval
- - handler code.

.get_selection callback for VIDIOC_SUBDEV_G_SELECTIONY() ioctl handler code.

=6


af://n573

static const struct v412_subdev_pad_ops 0s04al0_pad_ops = {
.enum_mbus_code = 0s04al0_enum_mbus_code,
.enum_frame_size = o0s04al0_enum_frame_sizes,
.enum_frame_interval = o0s04al0_enum_frame_interval,
.get_fmt = os04alO_get_fmt,
.set_fmt = os04alO_set_fmt,

e

struct v412_ctrl_ops

[i58B]

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

struct v412_ctrl_ops {
int (*s_ctrl)(struct v412_ctrl *ctrl);

3
[RERR]

FERBTR ik

.s_ctrl actually set the new control value.
[7=451]

static const struct v412_ctrl_ops 0s04al0_ctrl_ops = {
.s_ctrl = os04alO_set_ctrl,

3
RKISPIXZNE K FIELR R $tAuser controlsIiRE, cameras sensordXENAJRSEIIAN0 R controlIH&E,
SECISIKEIVAL2-controlsFlZE 1
struct xxxx_mode
(5 8A]
SensorgEXFFEMEIHIER.
XA EsensoriRAFEETLINE], BAEARvARIREEKAY,
[EX]


af://n603
af://n619

struct xxxx_mode {
u32 bus_fmt;
u32 width;
u32 height;
struct v412_fract max_fps;
u32 hts_def;
u32 vts_def;
u32 exp_def;
const struct regval *reg_list;
u32 hdr_mode;
u32 vc[PAD_MAX];

3
[KEERER]
FERBTR faik
bus_fmt SensorfgiHig=l,, £%&MEDIA BUS FMT 3
width BHEGEE, EEsensorSpiEEIwidthisiH—
-height BEMEGSE, EEfsensorSBiEiEiheightigH—3
.max_fps E{%&FPS, denominator/numerator/3fps
hts_def ZRIAHTS, NEMEIEZEE + HBLANK
vts_def BHAVTS, ABEXEIEREE + VBLANK
exp_def AR EATIE]
*reg_list Hraadlx
.hdr_mode Sensor TfRRZ, STHFELMRT., MINERLHDR =MMEAHDR
.Vc[PAD_MAX] ECEMIPI VCIEE
[741]

enum 0s04al10_max_pad {
PADO, /* link to isp */
PAD1, /* 1link to csi rawwrO | hdr x2:L x3:M */
PAD2, /* 1link to csi rawwrl | hdr x3:L */
PAD3, /* link to csi rawwr2 | hdr x2:M x3:S */
PAD_MAX,

e

static const struct os04al0_mode supported_modes[] = {

{

.bus_fmt = MEDIA_BUS_FMT_SBGGR12_1X12,

.width = 2688,
.height = 1520,
.max_fps = {

.numerator = 10000,
.denominator = 300372,

Iy
.exp_def = 0x0240,



.hts_def

0x05c4 * 2,

.vts_def = 0x0984,

.reg_list = 0s04al0_Tinearl2bit_2688x1520_regs,
.hdr_mode = NO_HDR,
.vc[PADO] = VAL2_MBUS_CSI2_CHANNEL_O,

.bus_fmt = MEDIA_BUS_FMT_SBGGR12_1Xx12,

.width = 2688,
.height = 1520,
.max_fps = {

}

.numerator = 10000,
.denominator = 225000,

’

exp_def = 0x0240,

.hts_def = 0x05c4 * 2,
.vts_def = 0x0658,

.reg_list

0s04a10_hdrl12bit_2688x1520_regs,

.hdr_mode = HDR_X2,
.vc[PADO] = V4L2_MBUS_CSI2_CHANNEL_1,

.vc[PAD1]
.VC[PAD2]

VAL2_MBUS_CSI2_CHANNEL_O,//L->csi wr0
VAL2_MBUS_CSI2_CHANNEL_1,

.vc[PAD3] = V4L2_MBUS_CSI2_CHANNEL_1,//M->csi wr2

1,
Ie

struct v412_mbus_framefmt

[i58B]

frame forma
[EX]

struct v4
—u32
_u32
_u32
_u32
—_u32
_ulé6
__ule6
_ulé6
_ulé6

};

[XHERLR]

t on the media bus

12_mbus_framefmt {
width;
height;
code;
field;
colorspace;
ycbcr_enc;
quantization;
xfer_func;
reserved[11];

faid
Frame width
Frame height

£#MEDIA BUS FMT &

VA4L2_FIELD_NONE: ik 75z\VAL2_FIELD_INTERLACED

: 7T


af://n662

(6501

struct rkmodule_base_inf

[i588]

BREEAEE, EERLEERMIQHITITE

[EX]

struct rkmodule_base_inf {

char sensor[RKMODULE_NAME_LEN];
char module[RKMODULE_NAME_LEN];

char Tens[RKMODULE_NAME_LEN];
} __attribute__ ((packed));

[XHERER]
RER ik
sensor sensor{g, MsensoriXzhshsEEY
module 182845, MDTSECEFIREY, LURATHEIE
lens k%, MDTSECEAIREY, LURBZEEE
(73611

struct rkmodule_fac_inf

(i8]
EHOTP T (8
[EX]

struct rkmodule_fac_inf {
_u32 flag;
char module[RKMODULE_NAME_LEN];
char lens[RKMODULE_NAME_LEN];
__u32 year;
__u32 month;
__u32 day;

} __attribute__ ((packed));

[XHERLR]


af://n685
af://n705

FXRETR
flag
module
lens
year
month

day

=6

ZBERESEIIRR

&RESZ, MOTPHRIREURS, HmSISEIEES
kB, MOTPHEXEURS, HmSIEEIRLS
EFEFD a1 2(AFR201 26F

&R

Er-BH

struct rkmodule_awb_inf

[i58B]

1EHOTP awbIEER

[EX]

struct rkmodule_awb_inf {

_u32 flag;

—u32 r_value;
__u32 b_value;
_u32 gr_value;
_u32 gb_value;

u32 golden_r_value;

__u32 golden_b_value;

_u32 golden_gr_value;

__u32 golden_gb_value;
} __attribute__ ((packed));

[XHERLR]

FXRETR

flag

r_value

b_value
gr_value
gb_value
golden_r_value
golden_b_value
golden_gr_value

golden_gb_value

(1]

faik

ZBREEREEIRITR

LRIEERAWB GRIIEESE
LEHEHAIAWB GBIIESE
HANSARAWB RIUERER, IigERSR, &40
ERNBEANAWB BIUIEER, WigERR, 1840
HRNBARAWB GRIUEER, MiRERR, 1840

HASHIAWB GBIUIEER, WigERR, 18740


af://n734

struct rkmodule_Isc_inf

[i52AB]
EZHOTP IsclEEE
[ENX]

struct rkmodule_Tsc_inf {
_u32 flag;
_ul6é Tsc_w;
__ul6é Tsc_h;
__ul6 decimal_bits;
_ul6e T1sc_r[RKMODULE_LSCDATA_LEN];
__ul6 Tsc_b[RKMODULE_LSCDATA_LEN];
_ul6e Tsc_gr[RKMODULE_LSCDATA_LEN];
_ul6 Tsc_gb[RKMODULE_LSCDATA_LEN];
} __attribute__ ((packed));

[XEERR]
FXREFR faig
flag IZAEREEBEHHIRR
Isc_w |scRSCPREEE
Isc_h IscREIr=E
decimal_bits Isc MEEERINERIEL, FTEREENE, 1”40
Isc_r Isc rEER
Isc_b Isc bERER
Isc_gr Isc grillEEE
Isc_gb Isc gbNEER

[7R6U]

struct rkmodule_af inf

[i52AB]
EZAOTP aflIEEEA

[EX]

struct rkmodule_af_inf {
—u32 flag; // %445 BRGAHMIIARR
_u32 vcm_start; // vem)izhHi
_u32 vem_end; // vem#Z ki
_u32 vem_dir; // vemillE i

} __attribute__ ((packed));

[<HERLR]


af://n772
af://n807

FARETR ik

flag ZBEERREENHIRR
vcm_start vemBEIEiR
vem_end vemZZ IEEBIR
vem_dir vemillETS @)
73611

struct rkmodule_inf

[i58A]
RAEE
[EX]

struct rkmodule_inf {
struct rkmodule_base_inf base;
struct rkmodule_fac_inf fac;
struct rkmodule_awb_inf awb;
struct rkmodule_Tsc_inf Tsc;
struct rkmodule_af_inf af;

} __attribute__ ((packed));

KR R]
RERBMR ik
base BREERNEE
fac EHOTP I 28
awb 1EZHOTP awbilEE A
Isc BHOTP IsclEER
af 1EZHOTP aflIE=SE
)

struct rkmodule_awb_cfg
[i528B]
1ELHOTP awbBLEEE

[EX]


af://n830
af://n856

struct rkmodule_awb_cfg {
__u32 enable;
_u32 golden_r_value;
__u32 golden_b_value;
__u32 golden_gr_value;
_u32 golden_gb_value;
} __attribute__ ((packed));

KR R]
RRER S
enable FRRawbiRIEE R EA

golden_r_value
golden_b_value
golden_gr_value

golden_gb_value

BREHRJAWB RIIEER
BRUEZHAIAWB BIUIESE
BRUEZHIAWB GRIIEEE

HRUEZHAYAWB GBIIES R

=6

struct rkmodule_Isc_cfg

(15881
HEHOTP IscFEB =R
[EX]

struct rkmodule_1sc_cfg {
__u32 enable;
} __attribute__ ((packed));

[XERER]

RRER g

enable FRRISARIER BB
=11

struct rkmodule_hdr_cfg
[i5B8]
hdritEfE8
[EX]
struct rkmodule_hdr_cfg {
__u32 hdr_mode;
struct rkmodule_hdr_esp esp;

} __attribute__ ((packed));
struct rkmodule_hdr_esp {


af://n882
af://n896

enum hdr_esp_mode mode;

union {
struct {
__u32 padnum;
__u32 padpix;
} lent;
struct {
__u32 efpix;
__u32 obpix;
} idcd;
} val;
I
R R]
RRER fEid
NO_HDR=0 //normalt&=;
hdr_mode HDR_X2=5 //hdr 2imt&E=;
HDR_X3=6 //hdr 3ii&E=;
struct rkmodule_hdr_esp hdr especial mode
HDR_NORMAL_VC=0 //Normal virtual channel mode
enum hdr_esp_mode HDR_LINE_CNT=1 //Line counter mode (AR0239)
HDR_ID_CODE=2 //Identification code mode(IMX327)
3611

struct preisp_hdrae_exp_s

[i58B]
HDRERES4L
[EX]

struct preisp_hdrae_exp_s {

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

int
int
int
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;
Tong_exp_val;
long_gain_val;
middle_exp_val;
middle_gain_val;
short_exp_val;
short_gain_val;

unsigned char long_cg_mode;
unsigned char middle_cg_mode;
unsigned char short_cg_mode;

e

[XHERLR]


af://n916

FARETR ik

long_exp_reg KRS 7e5E
long_gain_reg KIS FesE
middle_exp_reg FRERS BT F R E
middle_gain_reg; PSR S e E
short_exp_reg IR SR E
short_gain_reg GRS 7B
long_cg_mode Kificonversion gain, 0LCG, 1 HCG
middle_cg_mode FRfiiiconversion gain, 0LCG, 1 HCG
short_cg_mode Gfficonversion gain, 0LCG, 1 HCG
[i5%BB]

preisp_hdrae_exp_sZEMIAR RE R EKEALRIEARILNSE, B, IEH(EEERSFFRIIAT
fEiq xml, BRNEEERIEERiq xmt&TiREE, conversion gaindeEESensor ARG SZHRAXNIEE, X
FH9IE, AFEXEconversion 244, HDR2XEY, ROSETRAIHM. HEinSHigEi#sensorfiiEt
AR AR A S HSHTFS

=6
APIiEZEi5tER
xxxx_set_fmt

[H#5iR]

iR EsensoriHE=.
(&

static int xxxx_set_fmt(struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *fmt)

(S8
SHEMm fiaid St
*sd v412 subdeviEHaftEEt B
*cfg subdev pad informationZEFaAgEt TN
*fmt Pad-level media bus formatZEHa{RigEt BN

HE[E(E]


af://n956
af://n957

BEE iR
0 B
E[) BN

xxxx_get_fmt

[EiA]
FRENsensorig i,
i8]

static int xxxx_get_fmt(struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *fmt)

(B8]
SH=0 g WAmE
*sd v412 subdevZEtaiRigEt )N
*cfg subdev pad informationZ5Ha{AIgET BN
*fmt Pad-level media bus format&&iaiAigst T
[ERENE]
A= ik
0 Ay
E|=0) KM

S#EMEDIA BUS FMT 3%

XXxx_enum_mbus_code
[HiA]
#zEsensortgitbus format,
(&%
static int xxxx_enum_mbus_code(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_mbus_code_enum *code)


af://n991
af://n1026

SHBM
*sd
*cfg

*code

HEENE]

iRElE
0

3E0

g WA
V412 subdeviEraIAEET TN
subdev pad informationZ5Ha{A$gEt A
media bus format enumerationZ5¥a{RigEt i

g

%3]

K

TREE 7 B EGIEEIXIMAformat, £FMEDIA BUS FMT &

xxxx_enum_frame_sizes

[iR]
KZEsensorfgii K/,
[iBi&]

static int xxxx_enum_frame_sizes(struct v412_subdev *sd,

SH 2
*sd
*cfg

*fse

[REHE]
BEE
0

k0

struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_size_enum *fse)

A PN T o
V42 subdevEEKgREET ETIN
subdev pad informationZstakigst B
media bus frame sizeZHaiAIEE B

ik

jav)|

K

xxxx_g_frame_interval

(i)

$kEXsensorigtifps,

8]


af://n1062
af://n1096

static int xxxx_g_frame_interval(struct v412_subdev *sd,
struct v412_subdev_frame_interval *fi)

[B#

SHEW fid PN

*sd V412 subdevEEraRIEET BA

*fj pad-level frame rateZE¥g{iigEt Wt
[RENE]

iR[EHE it

0 2

£ ES

XXXX_S_Sstream

[#iA]
BEstreamig N,
Bl

static int xxxx_s_stream(struct v412_subdev *sd, int on)

451

SH2Mm iR WA

*sd V412 subdevisraiiigst TIN

on 1: Bafistreamigi; 0: (& 1Estreamigi I
[RENE]

REE g

0 Ay

3E0 K

XXXX_runtime_resume

[aiR]
sensor_FEEATAIEIEREL,
i8]

static int xxxx_runtime_resume(struct device *dev)

(B4


af://n1126
af://n1156

o e ik PNk

*dev deviceZEIAIEET PN
[REHE]

BEE iR

0 jan)

e[ B

xxxx_runtime_suspend

[EiR]
sensor FEEAYAYEIEEREL.
(i8]

static int xxxx_runtime_suspend(struct device *dev)

]
SHEW iR PN ]
*dev deviceZBHANEET HIN
(REE]
iREE iR
0 Ih
E[30] K

xxxx_set_ctrl
(i)
REZ N controlffE.

&l

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

3]
SHEWR fEiR WA
*ctrl VAI2_ctrigEraRsgEET TP

HE[E(E]
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REE iR
0 BIh
E[) B

xxx_enum_frame_interval
[HEid]
KEsensorsa ML EFE S48,
(&%
static int xxxx_enum_frame_interval(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_interval_enum *fie)

4]
SHBM iR WARL
*sd FIRELAHI TP
*cfg padEcESE BN
*fie RN i
GREE]
A= ik
0 Ih
k0 K

xxxx_g_mbus_config
(i)

SRESRIRELECE, LLanfEmmipild, ZiSensor>ciFZMMIPHEEIERS, ATLURIESensor=alE
FRIMIPHER EIE24.

&l

static int xxxx_g_mbus_config(struct v412_subdev *sd,
struct v412_mbus_config *config)

5]
SHEMm it PN T o
*config REESE L]

HEENE]
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REE iR
0 BIh
E[) B

xxxx_get_selection
[Hid]

BCEHEISE, ispA\NBEERI6XTT, BESXTE, T sensorf@HRINDIHERAFEIITTEL
sensorH DR ZBINED PR, FISEILXMRERIBNispAI D HHERISEED,

GEiX]
static int xxxx_get_selection(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_selection *sel)

]
SH2W iR WmAmE
*sd FIREELAHI TN
*cfg padEcESE PN
*sel HESE i
GRENE]
A =] g
0 Ih
=) K

IRENTEET R
1.EMREI2CFEFIRENERS .

1.1 #R4@struct i2c_driveriBBsCIILA FALR:
struct driver.name

struct driver.pm

struct driver. of_match_table

probeiRE]

removegREg

1.2 probeBRESCIA T HEIA:
1). CIS IRBERAGRE FERFEI DTS FENEIR, £%& Camerai& & Af(DTS);


af://n1294
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1.1) RKEABRIBEE N, #5820 Frockchip,camera-module-xxx, iZE85 BB HIKE _HELSRFZS
HJcamera_engine>RiRTEI QR S EHIILES,;

1.2) CISIRERIFE N RIBXSE XN —RRE LA T LI

RARB ik

CISIREIES SRARIMNEBIN BRI TS = TCTIRE RKEFE G — R SRAAPEIHATEh, 125 EFE
ESging EREY, —ARBFRSxvclk

CISIZE ) f5lan: Resst5|f,Powerdowns |fif

GPIO

CISIREEIzH _ N b A S .

o BEEER o rmeigi SRR SR TRIR Flgpio, regulator

1.3) CISIREFIDSHE, B LSRR ERFR 2R NEIIR & DS LAMEIGER A EHTE =
RZL B ELR.

1.4) CIS vAIIRZ LR mediaSCRag#Iaay;

VAI2Fi&EE: v4l2_i2c_subdev_init, RK CISIKzhEksubdevifiEHCRIRE T At Erk_aiqih
1), BIHZIRET RSCHR s

mediasEfA: media_entity_init
2. &#struct v4l2_subdev_opsiiBALIv42 FigFIEE], FESSILATIM A :
struct v412_subdev_core_ops
struct v412_subdev_video_ops
struct v412_subdev_pad_ops
2.1 &%#struct v4l2_subdev_core_opsiiBAsCIERIERE, FELILATNER:
.S_power.ioctl
.compat_ioctl32

ioctl FESLIAIRKFABIEHIG S, 35



FARETR

ik
DTSMHENARBERIEEARS), Bdizan< L

RKMODULE_GET_MODULE_INFO

RKMODULE_AWB_CFG

{&camera_engine

HRLBEOTPEEFRLEIR N, camera_enginei@idiZap
SHEBHANEHAWBIREE, CISIKENhESXHaIEEA
AWBHREELL R, ZERKR/B GainfEi®EZICIS MWB

&R,
AOTP{SE(HAE B izan
RKMODULE_LSC_CFG EH [EREREIRILT, camera_engineldiZan
SHILSCIREEARUERE;
PREISP_CMD_SET_HDRAE_EXP HDRIRYGIZBIFHMSE struct preisp_hdrae exp s

RKMODULE_SET_HDR

REHDRIER,, AIsC¥lnormalfindrilift, FEIKzE)

_CFG iEfchdriinormal 2¢BECESEIEMHSE struct

rkmodule hdr cfg

RKMODULE_GET_HDR_CFG FREN X BIHDRIER IF4H2E struct rkmodule hdr cfg

RKMODULE_SET_CON

REBLMAEI A conversion gain, #1imx347,
0s04a10 sensormAconversion gainfIIge, Sikik
Bconversion gaina] LATEARRRE TR EIFHYEIR
v, #sensorA3ziFconversion gain, BJASCIR

VERSION_GAIN

2.2 &%#struct v4l2_subdev_video_opsiiPAsCIIEREIERE, FESLILATNEERE:

FXRE

.S_stream

.g_frame_interval

.£_mbus_config

ik

FFREWERAIREL, XFFmipi clkZcontinuousfItEs,, WX AMEIER
KA BEIRER, SRAFAEER, SIRBIAZIMIPI LPIRES

SREND[EPRS4R ()

fﬁ%@ﬂ% SFFMIPIELN, sensorikEIAE I AElane#El EaE
ﬁ}—:HDR IXAMEOREIEFsensor TIEER FTROMIPIECE

2.3 &#%struct v4l2_subdev_pad_opsitiAsSLIIERIAREY, FESCIATEIERE:

RRER
.enum_mbus_code

.enum_frame_size

.get_fmt

.set_fmt
.enum_frame_interval

.get_selection

ik

KA ZRICISIXANSTIFEIRIET,

R SRICISIRANSTIF o

RKISP driveriBiSixzEIESRENCISEHAYEIRSZ0, SWsC; 3

Bayer raw sensor, SOC yuv sensor, BW raw sensoriitHAIEiESS
BIFENSEMEDIA BUS FMT FEftXdfield HIHA RIS, &%

struct v412 mbus framefmtiEN ;

RECISIENEHEIRS AR DR, ST
MZEsensorsaHFHUMNEIRG, B8 DHER
FEERESH, ispRN\NEEEK163I7F, BESKIST



2.4 2%&struct v4l2_ctrl_opsiiiBASCI, FESCHILATENE

FYRBR ik

s_ctrl RKISP driver, camera_enginel@idi& BRI RICINCIS BeizH;

S CISIXE/VAL2-controlsF |38 1 SEINEEH|ID, HALITNIDETEREIREEE, X&) LR
standard integer menu controls75(ZEHR;

FERETR ik

2%&CISIXEVAL2-controlsFIZE 1 FFRERENX., BREIRKISP drivertRiE

V4L2_CID_LINK_FREQ . — -
ZESTEEMIPI SR :

EXIMIPIEEZ:: pixel_rate = link_freq * 2 * nr_of_lanes /

V4L2_CID_PIXEL_RATE .
bits_per_sample

V4L2_CID_HBLANK S CISIRENVAL2-controlsFllZE 1 HiRAEE M.

V4L2_CID_VBLANK £ C|SIRFVAL2-controlsFIZE 1 pimEEE N

RK camera_engineRiBEIS LA Lan SRR BEERITERS, HFERIATNT:
2z
line_time = HTS / PIXEL_RATE;
PIXEL_RATE = HTS * VTS * FPS

HTS = sensor_width_out + HBLANK;

VTS = sensor_height_out + VBLANK;

HepLATRIDETHEHIZE, RK camera_enginei@idizsan>1=#lCIS

RERER g
V4L2_CID_VBLANK JEAEEVBLANK, #Hifmyg%frame rate, Exposure time max;
V4L2_CID_EXPOSURE REEEATE), B BTE

REBRIEES, SLFR/9total gain = analog gain*digital gain; B

V4L2_CID_ANALOGUE GAIN
- B 7 1EmEras{E

3. CIS AR ERIEHEHIRIEOIEEDEX, CISIRESAPRIENEEXRHADTSIRE T RAIPortRIFILH
EEXR, &% S ieF I (DTS)RXTFPort{ERRIEIA,

4. CIS SEIRTNFIFE

VCMBEZ})
VCMiZ&EM(DTS)
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RK VCMIREHFAE SE0i588 :

B ik

=) VCM RIYFREBSHERMR AR S MRBR LA B TR RITIR(RAITE)%a), LAVCM
i driver icRYmHEEIR{ERE X N EETR

BEF VCMRUF HERR B RSk AR L A Bl TR TR (R ER), AFVCM driver
i icHY%LH B IRHERE X I REB i

VCM
m_ﬁ;ﬁ VCMBE NIRRT RS, VCM driver icEE IS L EEE By em iR, LU
ﬁiﬁt ERAEENIMGES, HHE e TR BN S BMERE;

vml49c: vml49c@Oc { // vemiZIEE, SZiFAFN T EA X M E
compatible = "silicon touch,vml49c";
status = "okay";
reg = <0x0c>;
rockchip,vcm-start-current <0>; // SiEW)Esh iR
rockchip,vcm-rated-current = <100>; // Dik({%E dm
rockchip,vcm-step-mode = <4>; // Hikixand chl sy s s R
rockchip,camera-module-index = <0>; // #4145
rockchip, camera-module-facing = "back"; // #4l#r, £ "back"f1"front"

e
ov13850: ov13850@10 {

Tens-focus = <&vml49c>; // vem¥RahikE, SCHPAFI 2 XM EE

VCMBEZ/Ii AR
G o A e

struct i2c_driver

[i58A]
ENXi2c REFWRHER
[EX]

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;


af://n1499
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ik
Device driver model driverFEE3aNBZFRFIS DTS EAHZFHTITHEAY

@driver of_match_table, of_match_tabledrfJcompatiblefgiFidts3{4AIcompatiblels;
PCHECET, .probefREASuiEA
@id table List of 12C devices supported by this drivertlERkerneli& & #ERof_match_table
- Fdts; EAHRFFITHITICE, WkernelffFfiZtabled{TILES
@probe Callback for device binding
@remove Callback for device unbinding
(73411

static const struct i2c_device_id vml49c_id_table[] = {
{ VM149C_NAME, O 1},
{{01}}?

e

MODULE_DEVICE_TABLE(i2c, vml49c_id_table);
static const struct of_device_id vml49c_of_table[] = {
{ .compatible = "silicon touch,vml49c" },

{{011

e

MODULE_DEVICE_TABLE(of, vml49c_of_table);
static const struct dev_pm_ops vml49c_pm_ops = {
SET_SYSTEM_SLEEP_PM_OPS(vm149c_vcm_suspend, vml49c_vcm_resume)
SET_RUNTIME_PM_OPS(vm149c_vcm_suspend, vml49c_vcm_resume, NULL)
3
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,
.remove = &vml49c_remove,
.id_tabTle = vml49c_id_table,
i

module_i2c_driver(vml49c_i2c_driver);

struct v4l2_subdev_core_ops

[358B]

Define core ops callbacks for subdevs.

[EX]
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struct v412_subdev_core_ops {
Tong (*ioct1) (struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
Tong (*compat_ioctl132) (struct v412_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
L
[KEERER]
FXRETR fk
ioctl called at the end of ioctl() syscall handler at the V4L2 core.used to

provide support for private ioctls used on the driver.

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

[=f1]

static const struct v412_subdev_core_ops vml49c_core_ops = {
.ioct]l = vml49c_ioctld,

#ifdef CONFIG_COMPAT
.compat_ioct132 = vml49c_compat_ioct132

#endif

e
BeER T Ta9FAB octI LI ZiAB AT B S ERIEIA,

RK_VIDIOC_VCM_TIMEINFO

struct v412_ctrl_ops

[i58A]

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

struct v412_ctrl_ops {
int (*g_volatile_ctrl1)(struct v412_ctrl *ctrl);
int (*try_ctrl) (struct v412_ctrl *ctrl);
int (*s_ctrl)(struct v4l12_ctrl *ctrl);

};

[XHERLR]
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FARETR faik

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

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

=6

static const struct v412_ctrl_ops vml49c_vcm_ctrl_ops = {
.g_volatile_ctrl = vml49c_get_ctrl,
.s_ctrl = vml49c_set_ctrl,
if;
vm149c_get_ctrlflvm149c_set_ctrl3y FEAYcontroli#iT 7 32

V4L2_CID_FOCUS_ABSOLUTE

APITEZi%ER
xxxx_get_ctrl

(k]
SRENDIARIRBENIE.
GEE]

static int xxxx_get_ctrl(struct v4l12_ctrl *ctrl)

2]
SH2W ik WA
*ctrl V412 control&&HaiAigst -
GREHE]
iREE iR
0 Ih
3F0 KM

xxxx_set_ctrl

[HiR]
REDIARBUE.
GEE]
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static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

3]
SHBM A WA
*ctrl V412 control&&faiRigst =TI
[RENE]
iR[EE g
0 Ih
3E0 K

xxxx_ioctl xxxx_compat_ioctl
[k
BENXioctfISEIELE, TEEIKMDIABHRINEIEE,
ST BHENX RK_VIDIOC_COMPAT_VCM_TIMEINFO,
&l
static int xxxx_ioctl(struct v412_subdev *sd, unsigned int cmd, void *arg)

static Tong xxxx_compat_ioct132(struct v412_subdev *sd, unsigned int cmd,
unsigned Tong arg)

4]
SHEW iR PN T
*sd V412 subdevisiaiigEtT TN
cmd ioctl§p$ TP
*arg/arg SHUEET i
GEEE]
REE g
0 Y|
k0 KM
IRENFBStES TR

1.5EMRENI2c R FIRENERS.
1.1 #RiEstruct i2c_driverifiiR, ETELILATILERS :

struct driver.name
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struct driver.pm

struct driver. of_match_table

probelRE]

removeRREq

1.2 probeBR#SLIARTHHEIA

1) VCMIREZHEEIAE, FERIDTSER, S&VCMIZE T (DTS)

1.1) RKEABRBEEN., fpgA=rockchip,camera-module-xxx, FEEEMZFSEFICamerail
T TICES,

1.2) VCMBEEEN, fEAMrockchipvem-xxx, EESRIBEHSHEHMETR. SERR. Biid
N, SHIRDIABNISEEFEEEX,

2) VCM v4l2iggg AR mediasLRAIHIEALL.

VA28 v4l2_i2c_subdev_init, RK VCMIREIZERKsubdeviiE B CHiRE T AP E
camera_enginel|d), BISIZIRET RSLILEERES;

mediasLZfRK: media_entity_init;

3) RKAFERBIRARLEN B TIEAIVESEEN(0,64], RARLENIBIITIEEVCMIK
SRR LY NAYEEEASHETR, SERRt], ZRE PRI 2E BRBRGTHE R R,

2. EIvAI2FiR IR, EESEMAT2 R

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £#v412_subdev_core_opsiBHsCIEERE, FELMLATEEREL:
.ioctl.compat_ioctl32

ZEAEELHIRKFAG IEFIa S, Wk

FXRER faik

camera_enginel@idiZap SIRBUL R R FEaFRFEATE], Rtk
FRr e SLA = LE LUK CISTRBRE LAY B ER B B S 5 Sk ah AT al R
BEE, BB unaSRLBiEE. VCM driver icEBifkamH
BEIEX.

RK_VIDIOC_VCM_TIMEINFO

2.2 2% v412_ctrl_opsinBAsCEIEIEREL, FESCILATEEREL:
.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlf.s_ctriLAfRERIvAI2 controlSEI T LA &4 :

FYRBR ik

camera_enginelBidiZ S RiIREFRBELAVENIIE, RK

V4L2_CID_FOCUS_ABSOLUTE
T B AFEEPR R BN IR TIERIN E S HE X I[0,64],

FlashLight3Kz])
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FLASHLighti& & (DTS)

SGM378 DTS &%

&i2cl {

sgm3784: sgm3784@30 {//INJekl %%
#address-cells = <1>;
#size-cells = <0>;

compatible = "sgmicro,gsm3784";

reg = <0x30>;

rockchip,camera-module-index = <0>;//INJ6] %F N came ratfis] 45
rockchip, camera-module-facing = "back";//INJ¢tT % N came rats ] g m)

enable-gpio = <&gpio2 RK_PB4 GPIO_ACTIVE_HIGH>;//enable gpio

strobe-gpio = <&gpiol RK_PA3 GPIO_ACTIVE_HIGH>;//flashfili/zgpio

status = "okay";

sgm3784_Tled0: l1ed@0 {//led0¥ #1558
reg = <0x0>;//index
Ted-max-microamp = <299200>;//torchii= i i
flash-max-microamp = <1122000>;//fTashizlix ki
flash-max-timeout-us = <1600000>;//falshig K] [a]

};

sgm3784_ledl: led@l {//ledl¥##% (52
reg = <0x1>;//index
Ted-max-microamp = <299200>;//torchi=tE K H i
flash-max-microamp = <1122000>;//fTashii=i it
flash-max-timeout-us = <1600000>;//falshig K] [h]

};

};

ov13850: ov13850@10 {
flash-Teds = <&sgm3784_led0 &sgm3784_ledl>;//IN)t)] k&4 camera

e

GP10, PWMiEH] dts &%

flash_ir: flash-ir {
status = "okay";
compatible = "led, rgb13h";
label = "pwm-flash-ir";
Ted-max-microamp = <20000>;
flash-max-microamp = <20000>;
flash-max-timeout-us = <1000000>;
pwms=<&pwm3 0 25000 0>;
//enable-gpio = <&gpio0 RK_PAl GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <1>;
rockchip, camera-module-facing = "front";
};
&i2cl {
imx415: imx415@la {

flash-leds = <&flash_ir>;
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> == .
=1

1. B EFEEREIOTREX D AERE, MRZBAIMMENT, dts #ETTHR label FERIrE
FEFSRIRBUREHREY, ledAMEKTIBIr ERKIRBIA],

2. MFIXFhEEANS BHSEIRAERE, ARMER, —MEEESE, EEEAgpiosdl. Bit—
MESETE, FRpwm, BYAT ESHIRERE, dts pwms & enable-gpio, —i%—FE.

FLASHLight3Rzhi5E8
e

struct i2c_driver

[i58A]
EXi2c RERMER
[REX]

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;

[X<HERLR]

FLRE ik

Device driver model driverFE8 SIRaNIFFRFIS DTS EAHZ S H1TICEAY
@driver of_match_table, Zof match_tabledrfgcompatiblelgiFdtsSZ{4AIcompatiblels
PUBchHY, .probeREAS#ER

List of 12C devices supported by this driverlERkernel;i& & {#ERof_match_table

@id_table 1 A S s . e
- MdtsiEMHRERITHITINES, NkernelfEAixtable#{TILAD
@probe Callback for device binding

@remove Callback for device unbinding

=6

static const struct i2c_device_id sgm3784_id_table[] = {
{ SGM3784_NAME, 0 },
{{01}}
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i;
MODULE_DEVICE_TABLE(i2c, sgm3784_id_table);
static const struct of_device_id sgm3784_of_table[] = {
{ .compatible = "sgmicro,sgm3784" },
{{01}}
i
MODULE_DEVICE_TABLE(of, sgm3784_of_table);
static const struct dev_pm_ops sgm3784_pm_ops = {
SET_RUNTIME_PM_OPS(sgm3784_runtime_suspend, sgm3784_runtime_resume, NULL)
3
static struct i2c_driver sgm3784_i2c_driver = {
.driver = {
.nhame = sgm3784_NAME,
.pm = &sgm3784_pm_ops,
.of_match_table = sgm3784_of_table,
b
.probe = &sgm3784_probe,
.remove = &sgm3784_remove,
.id_table = sgm3784_id_table,
if;

module_i2c_driver(vml49c_i2c_driver);

struct v4l2_subdev_core_ops

[35%8B]

Define core ops callbacks for subdevs.
[REX]

struct v412_subdev_core_ops {
Tong (*ioct1) (struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
Tong (*compat_ioctl132) (struct v412_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
L
[XEERER]
RREM ik
octl called at the end of ioctl() syscall handler at the V4L2 core.used to

provide support for private ioctls used on the driver.

called when a 32 bits application uses a 64 bits Kernel, in order to fix
.compat_joctl32 data passed from/to userspace.in order to fix data passed from/to
userspace.

[A1]
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static const struct v412_subdev_core_ops sgm3784_core_ops

.ioctl = sgm3784_ioctl,
#ifdef CONFIG_COMPAT

.compat_ioct132 = sgm3784_compat_ioct132
#endif

e

BRI T TIFAB octISEINYENT =R EHE B RIE .
RK_VIDIOC_FLASH_TIMEINFO

struct v4l2_ctrl_ops

[i5288]

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

struct v412_ctrl_ops {

int (*g_volatile_ctrl) (struct v412_ctrl *ctrl);

int (*s_ctrl)(struct v4l12_ctrl *ctrl);

= {

3
[RERAR]
FERET fisid
Get a new value for this control. Generally only relevantfor volatile (and
.g_volatile_ctrl usually read-only) controls such as a control that returns the current
signal strength which changes continuously.
Actually set the new control value. s_ctrl is compulsory. The ctrl->handler-
.Ss_ctrl >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_TledO_get_ctrl,
.s_ctrl = sgm3784_TledO_set_ctrl,

}’
[LED1] = {
.g_volatile_ctrl = sgm3784_ledl_get_ctrl,
.s_ctrl = sgm3784_Tledl_set_ctrl,
}
I
APIEZEi5HH

xxxx_set_ctrl
[H#id]

IRENYEITE. FBiftFflash timeoutRdia],
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&l

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

231
SH2M ik WA
*ctrl V412 control&&HaiAigst ZTHAN
GRENE]
iREIE fEiR
0 Ih
3E0 K

xxxx_get_ctrl

(k]
SRENIN XTSRS,
5]

static int xxxx_get_ctrl(struct v412_ctrl *ctrl)

]
SH2W ik WA
*ctrl V412 controlZ&HaigsEt % fan]
(RENE]
iREIE ik
0 Ih
3E0 K

xxxx_ioctl xxxx_compat_ioctl

[HEid]

BENioctRISCIIRRE, EEQ XA T SHRTEER,
LI T BE M RK_VIDIOC_COMPAT_FLASH_TIMEINFO,

(&%
static int xxxx_ioctl(struct v412_subdev *sd, unsigned int cmd, void *arg)

static Tong xxxx_compat_ioct132(struct v412_subdev *sd, unsigned int cmd,
unsigned Tong arg)
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SHEW g TP T o
*sd V412 subdevisraiRigET TP
cmd ioctléz$ LTI
*arg/arg SHUEET i
GREE]
REE iR
0 Y|
k0 e
IRENIStEC TR

SFEiEgpioEEE ledr] &% (#Fkernel/drivers/leds/leds-rgh13h.cfll
kernel/Documentation/devicetree/bindings/leds/leds-rgb13h.txt
XJFflashlight driver ICEI&EN N ERSIE

1. EIURERI2cFRSIRNERS.

1.1 #B#Bstruct i2c_driverifiiA, FESLILATILERS :

struct driver.name

struct driver.pm

struct driver. of_match_table

probeR#

removegRE]

1.2 probe R ELIAHTS A -

1) flashlighti@F&FFAEN, EESREIDTSEIR, SEFLASHLIGHTIZEEAHDTS);

1.1) RKEABRBEEN, fpEA=rockchip,camera-module-xxx, FEEZMZESEFICamerail
B TITEL,

2)flashiZ&4:

SFFWIediFFLT, {#FHled0. lediZREIHITKE.

/* NOTE: to distinguish between two led
* name: led0 meet the main led
* name: ledl meet the secondary Ted
*/
snprintf(sd->name, sizeof(sd->name),
"m%02d_%s_%s_Tled%d %s",
flash->module_index, facing,
SGM3784_NAME, i, dev_name(sd->dev));
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3)FLASH v412ig 8 LA mediaSLARRI¥IE L.

VAI2FiREE: v4l2_i2c_subdev_init, RK flashlightikziEksubdevifiE EHCRRET REtAPE
camera_engineifj|d), BITiZi&ET msLlledi=Hl;

mediasLfRK: media_entity_init;

2.V FREFIRE), EESLMIAT2 R

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 8#%v4l2_subdev_core_opsiiiBLIIEIEREL, FTESCILATEIEREL:
.ioctl.compat_ioctl32

ZEIEEZESLIRKFAE SRS, R

FXRB ik

camera_enginelBidiZan SIREBULIR ledSRIATIE]), EILSRFIMT

RK_VIDIOC_FLASH_TIMEINFO ) . _
- - - CISHiEY R B R BTN T =2 E.

2.2 &% v412_ctrl_opsinBASCHIEIEREL, FESCILATENEREL:
.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlf0.s_ctrlLAAREAIVAI2 controlSLIL T LA T ap <

RRE iR
VAL2_CID_FLASH_FAULT KBRS THIEEE
BELediEizt

V4L2_FLASH_LED_MODE_NONE
V4L2_FLASH_LED_MODE_TORCH
V4L2_FLASH_LED_MODE_FLASH

V4L2_CID_FLASH_LED_MODE

V4L2_CID_FLASH_STROBE AT FF
V4L2_CID_FLASH_STROBE_STOP EHIIRYERT R
VA4L2_CID_FLASH_TIMEQOUT RENNITER RS
VA4L2_CID_FLASH_INTENSITY RENFETEIE R
V4L2_CID_FLASH_TORCH_INTENSITY REXEEICHIR

FOCUS ZOOM P-IRISIEZ}

XERIRENFERI R HEBIEH BIXIEE(FOCUS), ZEE(ZOOM), BafyeB(P-IRIS), BT {FERAIIL#H
BEHEH S REHITNER, S eI sIERE— RN, RIEERNIRSSH,
SPHEHIRYE /. AILUEIREIE R SPIIEZEFiRE, AETREISEMP6507, MS41908IREE: A ALKz,
FESLWAEIRSN. ERNTEE.
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MP6507iZ&iEMH(DTS)

mp6507: mp6507 {
status = "okay";
compatible "monolithicpower,mp6507";
#pwm-cells = <3>;
pwms = <&pwm6 0 25000 0>,
<&pwm10 0 25000 0>,
<&pwm9 0 25000 0>,
<&pwm8 0 25000 0>;

pwm-names = "ainl","ain2","binl","bin2";
rockchip,camera-module-index = <1>;
rockchip,camera-module-facing = "front";

iris_en-gpios = <&gpio0 RK_PC2 GPIO_ACTIVE_HIGH>;
focus_en-gpios = <&gpio0 RK_PC3 GPIO_ACTIVE_HIGH>;
zoom_en-gpios = <&gpio0 RK_PCO GPIO_ACTIVE_HIGH>;
iris-step-max = <80>;
focus-step-max = <7500>;
zoom-step-max = <7500>;
iris-start-up-speed = <1200>;
focus-start-up-speed = <1200>;
focus-max-speed = <2500>;
zoom-start-up-speed = <1200>;
zoom-max-speed = <2500>;
focus-first-speed-step = <8>;
zoom-first-speed-step = <8>;
focus-speed-up-table = < 1176 1181 1188 1196
1206 1217 1231 1246
1265 1286 1309 1336
1365 1396 1429 1464
1500 1535 1570 1603
1634 1663 1690 1713
1734 1753 1768 1782
1793 1803 1811 1818>;
focus-speed-down-table = < 1796 1788 1779 1768
1756 1743 1728 1712
1694 1674 1653 1630
1605 1580 1554 1527
1500 1472 1445 1419
1394 1369 1346 1325
1305 1287 1271 1256
1243 1231 1220 1211
1203 1195 1189 1184
1179 1175>;
zoom-speed-up-table = < 1198 1205 1212 1220
1228 1238 1249 1260
1272 1285 1299 1313
1328 1343 1359 1375
1390 1406 1421 1436
1450 1464 1477 1489
1500 1511 1521 1529
1537 1544 1551>;
zoom-speed-down-table = < 1547 1540 1531 1522
1511 1499 1487 1473
1458 1443 1426 1409
1392 1375 1357 1340
1323 1306 1291 1276
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1262 1250 1238 1227
1218 1209 1202 1195
1189 1184 1179 1175

1171 1168>;
if;
&i2cl {
imx334: imx334@la {
Tens-focus = <&mp6507>;
}
}
&pwmb {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwmbml_pins_pull_up>;
if;
&pwm8 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm8ml_pins_pull_down>;
center-aligned;
if;
&pwm9 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm9ml_pins_pull_down>;
center-aligned;
I
&pwml0 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwmlOml_pins_pull_down>;
I

RKFABTE X iR :



rockchip,camera-
module-index

rockchip,camera-
module-facing

iris_en-gpios
focus_en-gpios
zoom_en-gpios

rockchip,iris-
step-max

rockchip,focus-
step-max

zoom-step-max

iris-start-up-
speed

focus-start-up-
speed

focus-max-speed

zoom-start-up-
speed

zoom-max-
speed

focus-first-
speed-step

zoom-first-
speed-step

focus-speed-up-
table

focus-speed-
down-table

zoom-speed-up-
table

ik

cameraF2, FlcameraltERAY==ER

cameragf[a), FlcameralLECHI=FER

IRISfsEBEGPIO
focus{HEEGPIO

zoom{#HEEGPIO

P-IRISEHEBHBENAIER AL EL

XIEELCHEBH BT AT L

BESHENBHRIRATEH

IRISEERRRIE S FEAN A SRR

focus{FRERYLHEBA RS IIERE

focusfERRYSHFEBHAIRKIZ TIERE

zoom{EFRRICHERH S ENERE

I

zoom{E AR HEBH IR AIZI TIRE

focusEaNIREEITHIE S, REINEXAFLLHIENLE, BRMNERER
ETRIR AR ERL—H

zoom[BHEEIETHILE, FEINEXEIFLLAIEINLSEL, FEEMNEER
ETHIR AR ERA—E

focusNIEMLZRAERSN, ERSHEMINERHEL:, SEMAIEERZINE
FREGEY S BUINEMARIEIERECEHR, T ECENEER MR NERR
BIEESRET; INEMERIMENBE SIARAEMEE, KAERFE
T EHDBERKNEITERE.

focusiiE e, RSB AETR/NTINEMZRAE, EINEHZET
3, WiRERMZ—HTR, SEREMEESRET, SREHERMEH
£, MURIEHZeH IR ZIIFREE].

zoomIERMZRAERDT., WESEERINEMLZ:, RFEMRIERZINE
FREER S BUINRMARIEIERECEHR, T ECENEER MR NERR
BIEESRET; INEMLRIMENBE SIARAEMEE, KAERE
T EHDBERKNEITERE.



zoom-speed-
down-table

ik

ZoOMIFERANEs, IRERHHERAET/ T INEMERAE; EINEMZTT
X, NEGEREHE T, SIEREHERESEET, HiRBMEREH
£, MIRIEHRZH IR ZIITREE].

ERB R

struct platform_driver

[i58A]

EXFEREFWEE

[EX]

struct platform_driver {
int (*probe) (struct platform_device *);
int (*remove) (struct platform_device *);
void (*shutdown) (struct platform_device *);

int (*suspend) (struct platform_device

-

*, pm_message_t state);

int (*resume) (struct platform_device *);
struct device_driver driver;

const struct platform_device_id *id_table;
bool prevent_deferred_probe;

[XBERER]

FARETR

@driver

@id_table

@probe

@remove

=6

ik

struct device_driver driver E B SIKENZFRFIS DTS EHK ST LB
of_match_table, Zjof_match_tabledrfJcompatiblelafifidts3Z{&HIcompatiblels;
PUBcHY, .probeREAS#ER

WNERkerneliZHE{ERof match_tablefdts;EAHE R THITICEE, Mkernel(EFEiZ
tablej#{TILHL

Callback for device binding

Callback for device unbinding

#if defined (CONFIG_OF)
static const struct of_device_id motor_dev_of_match[] = {
{ .compatible = "monolithicpower,mp6507", },

{1,
I
#endif

static struct platform_driver motor_dev_driver = {
.driver = {
.hame = DRIVER_NAME,
.owner = THIS_MODULE,
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.of_match_table = of_match_ptr(motor_dev_of_match),
B
.probe = motor_dev_probe,
.remove = motor_dev_remove,
if;

module_platform_driver(motor_dev_driver);

struct v4l2_subdev_core_ops
[i52BR]
Define core ops callbacks for subdevs.

[EX]

struct v412_subdev_core_ops {
Tong (*ioctl1) (struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
Tong (*compat_ioctl132) (struct v412_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
L
[KEERLR]
RREM 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.

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

=6

static const struct v412_subdev_core_ops motor_core_ops = {
.ioct]l = motor_ioct],

Ire

static const struct v412_subdev_ops motor_subdev_ops = {
.core = &motor_core_ops,

I

struct v4i12_ctrl_ops

[i5288]
The control operations that the driver has to provide.

[EX]
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struct v412_ctrl_ops {
int (*g_volatile_ctrl)(struct v412_ctrl *ctrl);
int (*s_ctrl)(struct v4l12_ctrl *ctrl);

e

[XHERLR]

FERBFR

.g_volatile_ctrl

.s_ctrl

[R=f1]

ik

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

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 motor_ctril_ops = {

.s_ctrl =
i
APIEZEi%EE

xxxx_set_ctrl

[HEiA]

motor_s_ctrl,

ERtREVAI2_controiRBXTE. TE. PHBE.

ST T LATFVARERERRS:

R RBZR ik
VAL2_CID_FOCUS_ABSOLUTE EHINGEE, OFREEIERR/)N, ITRbiEmT
VAL2_CID_ZOOM_ABSOLUTE EHITERE, 0RREAESR/)N, WamRK
V4L2_CID_IRIS_ ABSOLUTE EHIPYBEFORIKN, OFRTICEXA

i8]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

[E#]
SHEM
*ctrl

HE[E(E]

iR PN T
vAl2 control&EKaigEt ZTIAN
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REE iR
0 BIh
E[) B

xxxx_get_ctrl

[k
ARRAEVAI2_controBREXRSEE. T, PYEISRIAINE.

ST T LATFVARERER S :

ERBR ik
VAL2_CID_FOCUS_ABSOLUTE IBHIRGEE, OFREEIRR/)N, ITRbiSmT
V4L2_CID_ZOOM_ABSOLUTE EHITERLR, 0FRREAESE/)N, WIBEsEK
V4L2_CID_IRIS_ABSOLUTE ZAIPHEFORA)N, 0EFNE XS

[iBi&]

static int xxxx_get_ctrl(struct v412_ctrl *ctrl)

[E#]
SHEM iR WA
*ctrl V4I2 control&&HafigsEt %]
GREIE]
REE iR
0 Ih
E10) N
xxxx_ioctl xxxx_compat_ioctl
(i)
BENXioctlfISCIIREL, TECSIKBNTE. TE. PXENNEER (FRaBohREREsIaITE

)  BTERNRLSEEMRE, EYVENRE, FEXNRLDAMNEHITEN.
SEMTEEN:
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FARETR

RK_VIDIOC_VCM_TIMEINFO

RK_VIDIOC_ZOOM_TIMEINFO

RK_VIDIOC_IRIS_TIMEINFO

RK_VIDIOC_FOCUS_CORRECTION
RK_VIDIOC_ZOOM_CORRECTION

RK_VIDIOC_IRIS_CORRECTION

ik

XEERIRSENER, FSRIA SRR S NI Eea/ErIE

U

TEMNENSR, FAREASRINES AEETAERNE

2

FERIEEER, R RIS

U
MEMERIE (E1)
TENMERIE (E1)

FBVERIE (E7)

BAFEEERNE

[&i&]

static int xxxx_ioctl(struct v412_subdev *sd, unsigned int cmd, void *arg)

static Tong xxxx_compat_ioct132(struct v412_subdev *sd, unsigned int cmd,
unsigned long arg)

[E#1]
SHEMR g EAREE
*sd v412 subdeviEtaiigEt =TI
cmd ioctl&p$ ZTIAN
*arg/arg SHUEET i
[E[EE]
ZEE iR
0 IO
E[30] K
IRENIZtEC TR

X FSPHEHEIRYARENE Fr, ATLAERISPIESRHTIREIRNTBIE, RKEEIRENERAMP6507, BEIEER
pwmigiHIEHIERZ, BIEMP6S07#1TINERRMK, FrLAEREplatformiEZEiEiE.
IXzp&%: /kernel/drivers/media/i2c/mp6507.c

AL BT
1. 2R ER platformFigFIRENERS .
1.1 fRiEstruct platform_driveriiiR, FESLHMLATILERS

struct driver.name
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struct driver. of_match_table
probeR#

removegREg

1.2 probeHE LI A -

1) IRERFIRE, FTERIDTSHIR, S%FFOCUS ZOOM P-IRISIZFEEA(DTS);

1.1) REABEEEN, f&A=rockchip,camera-module-xxx, FERIRMIZESEFICamerailk
B TITEL,

1.2) IKBpwmELE, RIBDIAREHATN, ABEHEZEE, AETEBHEINPWMIZREFORISFEL,
fEdts pwmT mEcEcenter-aligned, FBIFOCUS ZOOM P-IRISIEEEHH(DTS);

SEQUENCE OF EXCITATION

el [, 3] a CONNECTION DIAGRAM

A |+ |+ |= = * 8

TEEE DGO

B |— [+ |+ |- A B

E |+ |[—|— |+

Output Shaft Rotation CW
1.3) SREVFRES ), MP6507HE(ER4 NpwmA=4 L BHIEFIER, BTFEEpwmEIR, XTI,
TR PHE=NCHEBNEER—1MP6507IREN28RE, ATLABIE gpiosk{FREXIRAIMP65073K%]

g8, MMCHpwmoBTER, JAXME NG, B—IZIREER—NSHEN, it SHE
MBEF L — MREEER A R SR,

1.4) SRENBNEHRALSE. BEREEE. RANETRE. INRMEETESEHERIREISRER SR
&

2) hrtimer_init, EATER¥IIAML, pwm{ERRIZcontinuoustEz,, HFEEREEER, AZEEEH
pwWMETANES, HERTEERl ki Apwm, IR EEEE TEIEE R N EE N\ BT 28l
IEXpwmERER, MITISEIEHERHAINIGE;

3) init_completion, @idcompletionsLIIELHNHI, RBERIE—DABIHRELER, T— 1 DikE
VEZBEHTT;

4) vAI2ig &R mediasCiRBIPIAL.

VAIRFiIREE: v4l2_i2c_subdev_init, IXEHESRsubdevifis B oIS E T aitAFSrkaiqisa), @iz
RET RIS EiARYEH

mediasLfRK: media_entity_init;

5) IREA:

snprintf(sd->name, sizeof(sd->name), "m%02d_%s_%s",
motor->module_index, facing,
DRIVER_NAME) ;

2. EMvAFREIRE, EESEMUAT2MER:

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £#v4l2_subdev_core_opsitiALIENERE, FTESLIMLA REIEREL:



.ioct]

.compat_ioct132

ZEBAEZELIRKFABIEFIGR S, Wk

FARETR

RK_VIDIOC_VCM_TIMEINFO

RK_VIDIOC_ZOOM_TIMEINFO

RK_VIDIOC_IRIS_TIMEINFO

ik
XEERIRSENER, FSRIA SRR S NS Eea/ErIE
U
TERNEER, ARASRIES NRETTHMERIE
2
FERRENSR, FRASRIES Y cEERRE
U

RK_VIDIOC_FOCUS_CORRECTION SEMBRIE (1)

RK_VIDIOC_ZOOM_CORRECTION TEMNERIE (811)

RK_VIDIOC_IRIS_CORRECTION FBEBERIE (81i1)

2.2 &% v412_ctrl_opsifiBASCINEIEREL, FESCHLATEERES:

.g_volatile_ctrl

.s_ctrl

.g_volatile_ctrlf.s_ctrlLAmERIVAI2 controlSEER T LA TR &< :

sHam iR

V4L2_CID_FOCUS_ABSOLUTE EHINEE, ORNEEIESR/)N, ITRLiEMT
V4L2_CID_ZOOM_ABSOLUTE EHITEES, ORTHIKEHE), WzRRK
V4L2_CID_IRIS_ABSOLUTE EHIPKBFONAN, 0FRFIEEREA

3. SHMBiINERZ%SE:

3.1 BT HHE:

A R T IR R TN, USRI,

(4

STE
| I
) I
| |

Fy | I
| | |

0 e o ~ Pr—— o

3.2 SEUpRZL



BRINERNEANIER, sILAERSEINER, AISENT™A:
Speed = Vmin + ((Vmax - Vmin) / (1 + exp(-fac * (i - Num) / Num)));
Hr,
VminfgBiXEahiRE
Vmaxig Six BinRE
facBMIS%RSE, —MeEE4~6, B aihE
BRESRFS, WoM32IME, BYE0~31
NuMZIREDEREII—F, 1593288, Mnumjg16

MS419081Z&FiTMH(DTS)

T ER4ELSIFPIRIS, FOCUS, ZOOM, ZOOM1EDC-IRIS, FOCUS, ZOOMRIES, ATLA

MS41908fELPIRIS. FOCUS. ZOOM,. ZOOM1. DC-IRISIHAEEIECE, mILAZ/RINE3REl, SIS

WS REEER, disaiREsR, BFANESMSERNRA.

&spil {
status = "okay";
pinctrl-names = "default";

pinctr1-0 = <&spiOm0_clk &spiOmO0_csOn &spiOmO_miso &spiOmO_mosi>;
[/ RBARE, EHA TR pinctr S sLba i Hfpind
assigned-clocks = <&pmucru CLK_SPIO>;

assigned-clock-rates = <100000000>;

ms41908: ms41908@00 {

status = "okay";

compatible = "relmon,ms41908";
reg = <0>;

pinctrl-names = "default";

focus-start-up-speed = <800>;
zoom-start-up-speed = <800>;

focus-step-max = <3160>;

zoom-step-max = <1520>;

focus-backlash = <18>;

vd_fz-period-us = <10000>;

vd_fz-gpios = <&gpio3 RK_PC6 GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <1>;

rockchip, camera-module-facing = "front";
use-focus;

use-zoom;

focus-used-pin = "cd";

zoom-used-pin = "ab";

e
e
&i2cl {
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imx335: imx335@laf{

Tens-focus = <&ms41908>;
//EZANEETMN, Tens-focus = <&ms41908_0 &ms41908_1>;

¥
3
EliE )iE :
FERBTR
pinctrl-0

assigned-clocks
assigned-clock-
rates

reg

rockchip,camera-
module-index

rockchip,camera-
module-facing

reset-gpios

vd_fz-period-us

ik

spilpinTEX, REFRERIpINMIEE, 5IMIZ8EIRETIspiThae
ag. pinctrl-0 = <&spi0mO_clk &spiOmO_csOn &spiOmO_miso
&spiOmO_mosi>;

SpPifIRTHECE, EiIIZ100MHzECE

reg = <0>Z&R~fFHcs0
reg = <1>ZKRfFERHCcsT

camera&2, FlcameraltECHI=ER

cameraZf[A, #lcameralTEiHIER

ms41908IEN5 I, BAERE LHAIERT, AIARE

THEDRSEFREFEENOMESEE, BN SHEENEKMESER—
N, BiRizTHEEEvIEARESEKE, KEISRIEDXRE MR
AYiEl7EvdEIHER

FOCUSHAXTE X isthR
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RERBR ik

use-focus EAERfocusgyIThEE
focus-used- B ms41908:5 FBERENR NS HEIA, WNAIpinZBFRA"ab”, “cd”, 1RIE

pin SRR RO R

focus- WREPEFERNIRE, SDIAGAAIHEMERIESEL, RIEChRESLNHEE]
backlash iz
focusstart- o oy RO, PPSJEaf

up-speed
f . 3

OC‘;jaSXte'o DAHTERETEE, SHCREA

BEmMs41908iHpwm 5ZStE, 0-255, (EiAIRENAE DGR, RIEE AR

focus-ppw

focus-phmode

focus-micro

focus-reback-

AR

IREmMs41908 it pwmiIARAIRIE, —RAECE, WBRME
IRERNEE, 964, 128, 256405y, ERIA2564R%
focusEMAREER— M AEE, UEASER.

), ZpiuEN100, BEMEFI0, FELMEEIS0, BEROKNVE, VE

dasance epmm, RORBNSHHESEBSS

focus-1-

e CUSRIESREGAR2 2EHE, (- 2B AR e

p. ) ag. focus-1-2phase-excitation;
excitation
focus-dir- HRISIARNEEN TS AN SRANEFRAIXT EEfZER . PTLABCE X MESEELI DA
. IEs AR
opposite . .
ag. focus-dir-opposite;
FEiBIEXTE SRR
RREM ik
focus-pic FFBRICS B, FASRIQMIEB S, BFEHWAIRRAR, MENBIRCHERESR
E—— FHBRIAS I, IR TIRE, ARRIERS, FLEETIERIRALE, A
e e amm

focus-pie BHITRIRMR R B R, WRIRIHAgpiolHM R R ES I

focus- SRR EIRELE, LSRR AEUFANNSHEELN, AEESE
min-pos dts, AJLLSCPRES AL

focus- FGHRRIERSBIRELE, LSRR REMFIANNSHHFESN, AEESE
min-pos dts, BILCSEpREZ AL

SRR EINSS AR REES .
ZOOMABKTE X iR :
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FRRBM

use-zoom

zoom-used-pin

zoom-backlash

zoom-start-up-
speed

zoom-step-max

zoom-ppw

zoom-phmode
ZOOMm-micro

zoom-1-2phase-

excitation

zoom-dir-opposite

FERBHREXREE

RRBR ik

ik
EAFERzoomAYIHEE

B/ ms4190815 R BEIRENF N H A, XRAIpinEFRA"ab”, “cd”,
MRIESCAr R RS

HWEERTERNRE, DA MEHEMERITEL, RIESChRE L
BEIEE
THDIARIEEHERE, PPSHE

BAREREETTEE, SR

BEmMs41908iHpwm gZstl, 0-255, (EiAIRSIRE MR, HRIES
Mt e

’EMs41908H HHpWwmiKFABRIE, —RAESE, WIBERTE
REMEE, 55964, 128, 256405, BERIN256405

R EOAR2- 218800, (ER1 - 2MR R S T LABCEIX NS

ag. zoom-1-2phase-excitation;

SR SIARIIENT EANRFSERRAIRS SRR, AR EX N SEEE
Sy pslC:N)E

ag. zoom-dir-opposite;

YEHBRICS |, PSRN L, BBFETMAIEHR A, My GBEircER
zoom-pic BRI HERIAYIRENzoomAYEABA/ERIFIfocusHERE, ANSREFERAYERE kzoom AR
S, EFEA/ERIREE],

zoom- FHBRIERNRBINESE, FILOCRBRAZMFIANRSHEESLIN, ARESE
min-pos dts, AJLCSERRE=S AL
zoom- FHBRIERNRBINESE, FILUCBRAEMFIANRSHEESLN, ARESE

min-pos dts, BIEUEFRES AL

i REREE IS R ERE GRS,
ZOOM1EXE N5 :
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PERBZR A
use-zoom’ EA#FERzoom 1AYINEE, BLELF =21 zoom

B ms41908 5 HBEIRANM N LEHIIX, XNAYpinBFR/A"ab”, “cd”,
HRESCRr R R e

WA ERNRE, DAL EENWIMERMERISEL, RIESERRERLN
HSEIEEE

zoom1-used-pin

zoom1-backlash

zoom1-start-up- s . o
P S TIARIESEIERS, PRSI

speed
zoom1-step-max OARBEEE, SR

260Mm1-ppw EmMs41908Hpwm Zstl, 0-255, (EAIRGIAENHER, 1RITE
AR

zoomi-phmode  IREms41908HitHpwmilIABRINIE, —RAEE, WBRTE

zoom1-micro RERMLE, D64, 128, 25645, BRIA256405>

ERHROAR2- 218800, R - 28RS AT AR EX M
%5

ag. zoom1-1-2phase-excitation;

zoom1-1-2phase-
excitation

LRISIARNEENTS FIMNRANSEFRAIXT EE AR ER . PTLARCEIX MEEIET
zoom1-dir-opposite  BIEXiEEN5ANREE
ag. zoom1-dir-opposite;

FEARBEXENHER

FLRB faik
zoom1-pic  JERBRICSIH, FIKAMEEFEEM, BFEURIRZAR, MEGHIRCHRR

JGBERYASIHD, IRFEEIRE, JGBRRIERAS, RKIESTIERNALE, 2
SRR IRE SRS

zoom1-pia

zoom1-pie  FEFRITAIRMRETEREEN, WRIRITHgpioEHIMEEECES M

zoom1- FIBRERRBINESE, FLUCBRAZMFANRNSHEESLN, ARES
min-pos Zldts, BILUSEFRIEZ ALY
zoom1- YRR EMRBINELE, FLUGBRAEMNMANNSHEESLN, REES

min-pos Fldts, AJLCSERRESALE

SRR ENINSSL AR B .
PIRISHEISCTE X ifiBR -
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FERATR ik
use-p-iris =AEAP-IRISAIINEE

B ms41908:5 F8EIRENR N EIA, SIRAIpinZBFRA"ab”, “cd”,
RYESCPr R AL S

WA ERNRE, DAL EENIMERMERIZEL, RIESERREL
BRI

piris-used-pin

piris-backlash

piris-start-up-

SHDIARIEENERE, PPSHER
speed

\|

piris-step-max SiARBMIEIEE, SERA

BEmMs419084HpwmgZsty, 0-255, (B AIXENRE IR, 1RIZE

iris-ppw .

PIFEPP R
piris-phmode REMs419085 i pwmiRFABRIRIE, —RAEE, MIBERME
piris-micro REMEH, D64, 128, 256405, ERIN256405

piris-1-2phase- SRER S NBOAR2-21850, SR - 248 S NI IR EX NS

excitation ag. piris-1-2phase-excitation;

SRISIARNEANTS EANRANSLRRAIS SR HEER, AR EX M ESEE
piris-dir-opposite SXEsE Rk
ag. piris-dir-opposite;

FERBHXEXRE

FRRBIR  fEik
piris-pic FEABRICS |, FASRIEMIEBTER L, BFRMUAIRRFTR, M GBRCHRR

FEABRIAS IR, RFNEEBTIRE, JOBRRIERAS, RKIERTIERINAMR, A2
FEEE T IRESFMRIE

piris-pie BRI RE B, NSRRI Aigpioia IS B &5 I

piris-pia

piris-min-  SEHERIERNRBIRELE, FLGERAZMNFIENNSHEESN, ARESE
pos dts, BIESEfREZH KL

piris-min-  SSERIERNRBIRELE, FLGERAZMNFIENNLSHEESN, ARESE
pos dts, BIEUSEFREZH KL

SRR R EES L
DCIRISHHXTE X iftR:
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FRRBR iR
use-dc-iris EAFERDC-IRISHIINEE
vd_iris-gpios DCHEIEX S Fas IR RS B

dc-iris-reserved-

bolarity DCEIRMIRE, WMRHIMOIEELFANIER, TLUREXMEIEREE

DCYERIBMESEE0~1023, SEFRERRIBRCEEI LR/, AILIRE
XN SH AR EXCEE

dc-iris-max-log

SR BYE =R

struct spi_driver

[i5B8]

EXFERFRMES

[EX]

struct spi_driver {

int (*probe) (struct spi_device *spi);
int (*remove) (struct spi_device *spi);
struct device_driver driver;

const struct spi_device_id *id_table;

I
[XHERkR]

FERETR ik

struct device_driver driverEE28 IKENZFRF0SDTSIEMML EHITITHEAY
@driver of_match_table, Zjof_match_tabledrfJcompatiblel&gF1dts3{4AIcompatibleld
UCECRT, .probeR#ASHAR

NS kerneliZ B EHof_match_tablefdtsiEAMKEZ#HITHITICE, NkernelfERAIZ

id_tabl
Gt ablesstTomE
@probe Callback for device binding

@remove Callback for device unbinding

[=f1]

static const struct spi_device_id motor_match_id[] = {
{"relmon,ms41908", 0 },
{1

};

static struct spi_driver motor_dev_driver = {
.driver = {
.name = DRIVER_NAME,
.of_match_table = of_match_ptr(motor_dev_of_match),
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B

.probe = &motor_dev_probe,
.remove &motor_dev_remove,
.id_table motor_match_id,

e

struct v4l2_subdev_core_ops

[i58A]

Define core ops callbacks for subdevs.
[EX]

struct v412_subdev_core_ops {
Tong (*ioctl) (struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
Tong (*compat_ioct132) (struct v412_subdev *sd, unsigned int cmd,
unsigned Tong arg);

#endif
L
[KHERLR]
FXRET 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.

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

=6

static const struct v412_subdev_core_ops motor_core_ops = {
.ioct]l = motor_ioctl,

i

static const struct v412_subdev_ops motor_subdev_ops = {
.core = &motor_core_ops,

it

struct v4i2_ctrl_ops
[i5%8A]
The control operations that the driver has to provide.

[EX]

struct v412_ctrl_ops {
int (*g_volatile_ctrl)(struct v4l12_ctrl *ctrl);
int (*s_ctrl)(struct v4l12_ctrl *ctrl);

I
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[XHERLR]

FERBR ik

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

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

[R=61]

static const struct v412_ctrl_ops motor_ctrl_ops = {
.s_ctrl = motor_s_ctrl,

I
APIEEi5 B
xxxx_set_ctrl
[Hid]
TAFEtRAEVAI2_controiRBXTE. T, PHEUE.

MS41908LHIvAIt RS

FERBTR iR

V4L2_CID_FOCUS_ABSOLUTE EHRIEE, OFRRERIER/)\, IEAbiEHT, AR
V4L2_CID_ZOOM_ABSOLUTE EHAR R ER, ORI EE/N, WnRREX, AEE
V4L2_CID_IRIS_ABSOLUTE EHYEBFORIKR)N, ORRIEBIKA

V4L2_CID_ZOOM_CONTINUOUS EHIE (S izoom 1, ZzoomBiEHIRTER

[&i&]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

2]
SH2R ik WA
*ctrl V412 control&&HaiAigst LZTHAN

xxxx_ioctl xxxx_compat_ioctl

(k]
BENXioctifISEIMEE, TEEAIREBIE. TE, PHENEEE (FHaBsREREaaRtiE

&)  BTERRRLRAEERE, TUERE, FEXNRLDAMEHITEN.
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RREM ik
\E JH | Eé\ K IAE] ﬁEZ:‘\ \E'—: \
RK_VIDIOC_VCM_TIMEINFO zj’,mE’JthEﬂ{nlu ' ﬁH;EEﬁL}\éHU[pJ\ZEEIjjij-mJ'GEEEE’JSE
BVl
7I'RE NHY I E—:%\, £ 72 AN RN V= ﬁEK‘\ﬂ‘R%-—;—- & £
RK_VIDIOC_ZOOM_TIMEINFO flmﬁ'JETlEWn FSRFASRIE B AEETTRENE
LN
M \ \‘ = Y 22 Moz = EZQ‘\\/ \E%E& £
RK_VIDIOC_IRIS_TIMEINFO f;ﬁﬁjﬁ?l'fmn%, PRSI\ MBIIE A A B EEE R E
U

ZzoomAFRY, zoom 1HIRNENSR, FEKEAZSRETIT

RK_VIDIOC_ZOOM1_TIMEINFO . o N
B B - R A ERTThRRIERN

RK_VIDIOC_IRIS_CORRECTION HEMNESR, (MERTFPXE
RK_VIDIOC_FOCUS_CORRECTION NEEAEE
RK_VIDIOC_ZOOM_CORRECTION THEMESN
RK_VIDIOC_ZOOM1_CORRECTION  SVaEEfEsL, S HATENESN

RERESH, GaNE. TESH, RIEZEMLZ, L

RK_VIDIOC_ZOOM_SET_POSITION e
B B T LR EXI R

RK_VIDIOC_FOCUS_SET_POSITION RENEMNE

iE:

1. ATHRFREREISHSXNEIVENERNRR, BEEE—NAEAESR, B—NERA
fmpm, YIRMEERRALEAR, SSRERARENN, RTENELNNTSE, BEZRMAT
WG EN, BEEAMEENE, XESEELURSFESRE, RZAEE, EERIE 78I
ERERYE. BREENSHATEREE, EFE, SEAEIRE, MRSZRERSRIE
&, AEIASSHEERE), FIAREEEIRERG MEENENENE, HErtE
RK_VIDIOC_FOCUS_SET_POSITION, RK_VIDIOC_ZOOM_SET_POSITION#[, Haf&EiLiEEEE
8, tREVAI2ESVAL2_CID_FOCUS_ABSOLUTE, V4L2_CID_ZOOM_ABSOLUTEAMHENE, NBFE
shtEz. RK_VIDIOC_ZOOM_SET_POSITIONEAYEFIZESE, TEIEFTRSARNE, (FH5H
HEERABA.

2. BHRAMRRLSHEE, BidEiEfocus-backlash, Ly EEERIATSHEECIEREAIESEL, NI

HiRRRER, EEELARERFEMER, MrERIRE, MELIFENK, FUEFXI S
. WHREIRIT, EXDAMEEREERAS, HEERA.

[&i&]

static int xxxx_ioctl(struct v412_subdev *sd, unsigned int cmd, void *arg)

static Tong xxxx_compat_ioct132(struct v412_subdev *sd, unsigned int cmd,
unsigned Tong arg)

(B4



o e ik WAL

*sd V42 subdevEEtaRIEET =T
cmd ioctl&p$ TIAN
*arg/arg rati=ta i
HRENE]
IREHE faig
0 5]
) ES
IR ES R

XFFSPUEHINIRENE F, FILAGERISPIESEHTIREEIRENFEIE, MS41908(FASE,
IX=12%: /kernel/drivers/media/spi/ms41908.c

BRSBTS

1. M ERIs piFIRFIRENERSS .

1.1 #R#Estruct spi_driverffiR, FESTIATILERS
struct driver.name

struct driver. of_match_table

probeiRE{

removeiRE]

1.2 probe R EISLIV AT ffiA :

1) RERFIRE, TEIRIMDTSHIR, SFEMS4190818EE 1 (DTS);

1.1) REABEREN,, fATrockchip,camera-module-xxx, FEEEMIZESEFICameraik

BB TICES,

1.2) RESAEXEESH, BMRECRIIREREREN, REMEIRDEEHHERNSHTRE.

2) hrtimer_init, ERIRRAIIEML, ms41908RLAVIESIENMAES, ERENEKEEERVIRIFE
Hl, HERE, SEREEVIESREN, BRFREUSEFHREN, JEvdESha, RIIkESE
B R ISHI S PR EREHEE. B, BEEvdEEFeER, MEESvdaiiEsaE

x.

3) init_completion, @idcompletionSLENELEHEI, XFR—PDiX, RERI—KIRIEERE, 7488

AT I—IRIERE,

4) vAI2IRELAR mediaSLiRRIFIIEIL.

VAIRFIEEE: v4l2_i2c_subdev_init, IXEhEKsubdevifiEECHNESET RS rkaiqipial, @idix
IR T RSCEIRT ARSI

mediasSEfA: media_entity_init;

5) IREBA:
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snprintf(sd->name, sizeof(sd->name), "m%02d_%s_%s",
motor->module_index, facing,
DRIVER_NAME) ;

2. LMV R RIREN, FEZIMEAT2MER:

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £#v4l2_subdev_core_opsiBASCIIEEREY, TELIMIATEIEREL:

.joctl
.compat_ioct132

2.2 £%v4l2_ctrl_opsinBASCIIEIEREL, FESCILATEEREL:
.g_volatile_ctrl

.s_ctrl

DC-IRISIRE]]

DC-IRISHESSFP-IRIS, FLiRERME BFHONK), —REFZEEHAET, HELEDIS/N
A, BGARITE, WHNLEERE, HELREIIRA, BIGRERXE, HAEIEE, DC-IRISE
MEERBY, BYEREGRREETBEINATEE. WFEms, REBE— M pwmizFies
MEERN, HpwmETHNF20%, KESEEXE, BRITEXE, ST, HEXDEER
R, HETHRKTFI0NKBEASIEITIF, SFEA, FIFHEEER,; 20%~40%X Byt Fhold{:
AR, XIBAI20%RZA0NAZBEME, SpwmATRE R LARAYEHEMHEER XK.

SEIRAN: /kernel/drivers/media/i2c/hall-dc-motor.c

DC-IRISIZFiERH(DTS)

hal_dc_motor: hal_dc_motor{
status = "okay";
compatible = "rockchip,hall-dc";
pwms = <&pwm6 0 2500 0>;
rockchip,camera-module-index = <1>;

rockchip,camera-module-facing = "front";
5
&pwmb {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm6mO_pins_pull_down>;
};
&i2cl {

imx334: imx334@la {

lens-focus = <&hal_dc_motor>;
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SRR BIREIRE

struct platform_driver

[i58B]
EXFRIRERNER
[EX]

struct platform_driver {
int (*probe) (struct platform_device *);
int (*remove) (struct platform_device *);
void (*shutdown) (struct platform_device *);
int (*suspend) (struct platform_device *, pm_message_t state);
int (*resume) (struct platform_device *);
struct device_driver driver;
const struct platform_device_id *id_table;
bool prevent_deferred_probe;

T
[XHERER]

FERETR ik

struct device_driver driver 28 RIKENZFRF0SDTSIEMMR EHITITHEAY
@driver of_match_table, Zjof_match_tabledrfJcompatiblel&gF1dts3{4AIcompatibleld;
UCECRt, .probeR#ASHAR

N5 kerneliZBEHof_match_tablefldtsiEAM&E#HITHITICE, NkernelfEREIZ

id_tabl
Gt ablesstTomE
@probe Callback for device binding

@remove Callback for device unbinding

[R=f1]

#1f defined (CONFIG_OF)

static const struct of_device_id motor_dev_of_match[] = {
{ .compatible = "rockchip,hall-dc", 3},
{},

it

#endif

static struct platform_driver motor_dev_driver = {
.driver = {
.name = DRIVER_NAME,
.owner = THIS_MODULE,
.of_match_table = of_match_ptr(motor_dev_of_match),
e
.probe = motor_dev_probe,
.remove = motor_dev_remove,
it

module_platform_driver(motor_dev_driver);

struct v4l2_subdev_core_ops
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[i%BB]
Define core ops callbacks for subdevs.

[EX]

struct v412_subdev_core_ops {
Tong (*ioctl) (struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
Tong (*compat_ioct132) (struct v412_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
L
[RERRR]
FXRETR fk
ioctl called at the end of ioctl() syscall handler at the V4L2 core.used to

provide support for private ioctls used on the driver.

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

[R=61]

static const struct v412_subdev_core_ops motor_core_ops = {
.ioctl = motor_ioctl,

};

static const struct v412_subdev_ops motor_subdev_ops = {
.core = &motor_core_ops,

};

struct v4i2_ctrl_ops
[i%BB]
The control operations that the driver has to provide.

[EX]

struct v412_ctrl_ops {
int (*s_ctrl)(struct v4l12_ctrl *ctrl);
T

[XHERLR]
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9741

ik
B
Actually set the new control value. s_ctrl is compulsory. The ctrl->handler->lock is
.s_ctrl held when these ops are called, so no one else can access controls owned by that
handler.
[=f1]

static const struct v412_ctrl_ops motor_ctrl_ops = {
.s_ctrl = motor_s_ctrl,

i
APIiEEi5 B
xxxx_set_ctrl

[HiiR]

ARtRAEV4I2_control¥BIfE, DCYEEBSERR LAEMEBRIRAUE, XIDRENERpwmAIS
=L,

ST LA VARERER S :

SHEWR g
V4L2_CID_IRIS_ ABSOLUTE wEEHERNpwmAISZEE, e (0~100)
i8]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

4]
SHBM g WA
*ctrl V412 control&faiAigst =TI
[RENE]
A= fEid
0 Ih
3E0 K

xxxx_ioctl xxxx_compat_ioctl
[H#Eid]
BHRITCAABENFESLI, VARIEZEIMEE, TR,

[&i&]
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static int xxxx_ioctl(struct v412_subdev *sd, unsigned int cmd, void *arg)

static long xxxx_compat_ioctl132(struct v412_subdev *sd, unsigned int cmd,
unsigned Tong arg)

4]
SHEW g TP T o
*sd v4l2 subdevistaiigEt TN
cmd ioctlés$ LTI
*arg/arg SHUEET i
GREIE]
A= fix
0 BIh
E|0) K

IREIStELS R

IXzh&%: /kernel/drivers/media/i2c/hall-dc-motor.c

BESENT:

1.CitmERplatform FiREIRANARS.

1.1 #RiEstruct platform_driverifiR, FESLMLATLES

struct driver.name

struct driver. of_match_table

probeiRE{

removegREg

1.2 probe BREISCINAATI FEiA :

1) RERFRE, TEFREDTSKIR, SFDCIRISIZETH(DTS);
1.1) RKFVE#UEE X, fin4jsikiirockchip,camera-module-xxx, %A &SHAMCcameraik
AT LR .

1.2) R pwmBE, ZERpwm s ESA e .

2) vaI2igEE AN mediasLiRRIANLRIL.

VAIRFiIREE: v4l2_i2c_subdev_init, IXEHESRsubdeviis B oIS E T aitASrkaiqisa), @iz
BB I DiAREH

mediaSL{R: media_entity_init;
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3) flashi® % &:

snprintf(sd->name, sizeof(sd->name), "m%02d_%s_%s",
motor->module_index, facing,
DRIVER_NAME) ;

2. EMvAFREIRE, EESEMUAT2MHR:

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £3#v4l2_subdev_core_opsiiBASCIIEEREY, FELIATNEIERE:

ioct]
.compat_ioctl132

ZEEBRARELNEAR G, BRIFAvARFIREWNSCINZIRIFEREL, ARSI 7 —P=

2.2 &% val2_ctrl_opsinASCINEEREY, FESCHLA NEERE:
.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlf.s_ctriL#RERIvAI2 controlSEI T LA TR &4 :

ERER g
VAL2_CID_IRIS_ABSOLUTE REEHEBENpwmMAISZSEE, SEE (0~100)

RK-IRCUTIEE}

IRCUTHIPIIRE SH, IHXFHREHENN3.5v~6vIEEIR, @ISXIIRCUTHEEERINERIRTE, BiEEE
FERY{E)100ms+10%, BEGESCILIRCUTRILIHR, IRFNEIIR M gpiot=HIERARENESATEE A,
gpio?ﬁ/—ﬁjOpen (4I%) . close (EBZk) . HEiHopeniiFclose, ALIAMEIEERYC R, BXI(ERK
=, HiRHclosefiiMopen, AEEER, REILIEKRE.

RK-IRCUTi& & EAH(DTS)

cam_ircutO: cam_ircut {
status = "okay";
compatible = "rockchip,ircut";
ircut-open-gpios = <&gpio2 RK_PA7 GPIO_ACTIVE_HIGH>;
ircut-close-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <1>;
rockchip,camera-module-facing = "front";

e

&i2cl {
imx334: imx334@la {

ir-cut = <&cam_ircut0>;
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SuERBIRER

struct platform_driver

[i52BR]
EXFEREFWEE
[EX]

struct platform_driver {
int (*probe) (struct platform_device *);
int (*remove) (struct platform_device *);
void (*shutdown) (struct platform_device *);
int (*suspend) (struct platform_device *, pm_message_t state);
int (*resume) (struct platform_device *);
struct device_driver driver;
const struct platform_device_id *id_table;
bool prevent_deferred_probe;

e
<R R]

FERETR faik

struct device_driver driverFE8 SIKNAFRFSDTSEAMEZ E#H1TICEAY
@driver of_match_table, Zjof match_tabledrfJcompatiblelzgiF1dts3{4HIcompatibleld;
PCHECHT, .probeREASuiEA

WNERkerneli&BEAof_match_tablefldts;FAg i THITICES, Wkernel{EFEIZ

id_tabl
@At ableistTomR
@probe Callback for device binding
@remove Callback for device unbinding
(6]

#if defined (CONFIG_OF)
static const struct of_device_id ircut_of_match[] = {

{ .compatible = "rockchip,ircut", },
{},

};

#endif

static struct platform_driver ircut_driver = {
.driver = {
.hame = RK_IRCUT_NAME,
.of_match_table = of_match_ptr(ircut_of_match),
I
.probe = ircut_probe,
.remove = ircut_drv_remove,
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e

module_platform_driver(ircut_driver);

struct v4l2_subdev_core_ops
[i5288]
Define core ops callbacks for subdevs.

[EX]

struct v412_subdev_core_ops {
Tong (*ioctl1) (struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
Tong (*compat_ioctl132) (struct v412_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
L
[KEERLR]
RREM 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.

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

=6

static const struct v412_subdev_core_ops ircut_core_ops = {
.ioctl = ircut_ioctl,

e

static const struct v412_subdev_ops ircut_subdev_ops = {
.core = &ircut_core_ops,

e

struct v412_ctrl_ops
[i%BB]
The control operations that the driver has to provide.

[EX]

struct v412_ctrl_ops {
int (*s_ctrl)(struct v412_ctrl *ctrl);
I

[<HERLR]
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=
ik
B
Actually set the new control value. s_ctrl is compulsory. The ctrl->handler->lock is
.s_ctrl held when these ops are called, so no one else can access controls owned by that
handler.
[760]

static const struct v412_ctrl_ops ircut_ctrl_ops = {
.s_ctrl = ircut_s_ctrl,

e

APIEZEi5iEE

xxxx_set_ctrl

[Haid]
VEREV4AI2_controlBJ#&IRCUT,

ST LATRVAREERS:

BB ik

OR2CLOSEIRTS, £IoMErTiEN;

V4L2_CID_BAND_STOP_FILTER
- - - - 3EO0OPENIRZ, LIAMEATNHEN;

[&i&]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

2]
SHBM g WA
*ctrl V412 control&faiAigst =TI
[RENE]
iREE fiid
0 Ih
3E0 K

xxxx_ioctl xxxx_compat_ioctl
(i)
BRIAABENFEI, VARIEZEIMEE, LU=RE.
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&l

static int xxxx_ioctl(struct v412_subdev *sd, unsigned int cmd, void *arg)

static Tong xxxx_compat_ioct132(struct v412_subdev *sd, unsigned int cmd,
unsigned long arg)

(B
SHAWR ik PN T o]
*sd V4|2 subdeviEtaEEt TN
cmd ioctldp<> TIN
*arg/arg SHUEET e ]
[REHE]
ZEE ik
0 nav)
0] N
IEREES R
IXmh&%: /kernel/drivers/media/i2c/rk_ircut.c
BESENT:

1.t ERplatformFigFIRENERS .

1.1 #R#Estruct platform_driverifiX, FEILMLAT/LERS

struct driver.name

struct driver. of_match_table

probel&Ey

removegREg]

1.2 probe BREISCINARTI HEiA :

1) BEEFRN, TEIREBIDTSER, £%FRKIRCUTIZETAH(DTS);

1.1) RKFABEBREY, fagARAlrockchip,camera-module-xxx, FEEEMHIGHFSEFICamera
REBHITILEL,

1.2) ¥kBlopen. close gpioRig;

2) init_completion, j@idcompletionsCIEEHE], BHFIHRIRCUTEELI100ms, FEEcompletion
RIEHHISRIBR E—RIRCUTTHRER5THY, A RERRIF I TIRE;

3) BUBRTAEBAGY, 1SRRI EWork queue, BESRIKATEIEE;
4) vAI2igggLAR mediaSERAIRIIAL.
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VA2FiIZEE: val2_i2c_subdev_init, IEFIERsubdevifiEE 2RISR RS rkaigiplal, Bidiz
IRE T RSCIIXT IRCUTHIZS;

mediaSL{R: media_entity_init;

sd->entity.function = MEDIA_ENT_F_LENS;
sd->entity.flags = 1;//flaglilsehl, HTIX4HAMEDIA_ENT_F_LENSIHA T ¥ 4%

5) IRBE:

snprintf(sd->name, sizeof(sd->name), "m%02d_%s_%s",
ircut->module_index, facing,
RK_IRCUT_NAME) ;

2. EIvAIZFiR IR, EESEMAT2 R

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £#v4l2_subdev_core_opsiiALIIEIERE, FESLILA TEIEREL:

.ioct]
.compat_ioct132

ZEABRASELIAEMS, ERV4IEREMEEKR, MU HRE, EEAIIREERINTREL
SN

2.2 2% vA4l12_ctrl_opsikBASCHIEIEREL, FESLULATEIERE:

.s_ctrl

s_ctriLibRERIvAI2 controlSEI T LA TG4 :

FLRB ik

OR2CLOSEIRTS, £I9MErTEN;

V4L2_CID_BAND_STOP_FILTER
- = - - 3EOPENIRZ, LIAMEATNHEN;

media-ctl v412-ctiTE

media-ctl TERR(ERIE S /dev/medio0ZFmedia i85, BEEAIEMediafaIMNEHEPRZNT A
format, K/, 5EE.,

v4I2-ctl TENEZ4S3d/dev/video0, /dev/videol1Z videoiRes, BfEvideoi®eE it Tset_fmt,
regbuf, gbuf, dgbuf, stream_on, stream_off &—ZRFIHR{E,

BURREATLUSEHONEIES, TEEERLAL/MER.
1. FTEDFEFNESHE

media-ctl -p -d /dev/media0

i isp2RUIR BT RIREZ, AgeFEmMediad/medial/media2 iR, FEEIMMNEERREER.
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2,

media-ctl -1 '"rkisp-isp-subdev":2->"rkisp-bridge-ispp":0[0]"'
media-ctl -1 ""rkisp-isp-subdev":2->"rkisp_mainpath":0[1]"'

E: fBisppRUEBESETFF, $&EEImain_path, Mmain_pathiliBraw, media-ctl ;ZIN-diEEIRE,
EIAE/dev/media0igtE, EEHEiArkisp-isp-subdeViETEERMEZ TR L, —HgE/dev/medial,
3. [BXfmt/size

media-ct]l -d /dev/media0 \

--set-v412 ""ov5695 7-0036":0[fmt:SBGGR10_1Xx10/640x480]"'
T EEfiAcamerai® & (ov5695 7-0036) EEHEW P medialg s,

4, REfmtFHTIT

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

5. BB, gain%control
v412-ctl -d /dev/video3 --set-ctrl 'exposure=1216,analogue_gain=10"'

i ispiEEIS AR cameraFiREMcontrolds<, FrLAIEEIRE Avideo3 (main_path or
self_path) BILAURBZEESE, vicapAEERHcameraFig@&ilcontrolips, WRETREZIRE
controlfp S KM, EfERIKEIcamerai® & m2/dev/val-subdevX, 3&inT REEECE.

R IER

rv1109/rv1126

MIPI -> DDR_1 -> ISP -> DDR_2 -> ISPP(TNR) -> DDR_3 -> ISPP(NR&Sharp) -> DDR_4 -> ISPP(FEC) ->
DDR_5

1. DDR_1: vicap raw#iEB|ddr, 8&isp mipi rawHiESZE|ddr, ispEMddriEirawiiEaE
SR buf cnt * buf_size * N, (N = 1:2:ME5, 2:hdr2ifitEst 3: hdr3miiE=t).,

buf_size: ALIGN(width * bpp / 8, 256) * height; //bpp/afiZE, raw8 raw108graw12

buf_cnt: EHA4D, ENaigEEBhwi/isp20/CamHwlisp20.h, SRINEE3N,

#define ISP_TX_BUF_NUM 4

#define VIPCAP_TX_BUF_NUM 4

2. DDR_2: isp fbc yuv420FgainZiEEZddr, isppFBMddrissERgLiE


af://n3078
af://n3079

HHERTE: buf_size * buf_cnt

buf_size: ALIGN(width, 64) * ALIGN(height, 128) / 16 + ALIGN(width, 16) * ALIGN(hieght, 16) *
1.5625

buf_cnt: tnr 3to1#&Ez=(4 buf, 2to &3 buf, ETEiq xmIPEE

3. DDR_3: ispp tnr fbc yuv420F0gainZBEZEIAYddr, ispp NR&SharpFMddriEEE
SR buf_size * buf_cnt

buf_size: ALIGN(width, 64) * ALIGN(height, 128) / 16 + ALIGN(width, 16) * ALIGN(hieght, 16) *
1.5625

buf cnt: 24, E&/M

4. DDR_4: ispp NR&Sharp yuyvEEEZ!ddr, ispp fecEEMddrisEE4LTE
HHEWE: buf_size * buf_cnt  (fecBHREAFALERNTE)
buf_size: width * height * 2

buf cnt: 29, &/

5. DDR_5: ispp 4i8miEGbuffer, IRIBAFIRERDFIER. B{F0buf_cntitEbufferK/\
LiRbuf cnt ARFACECERIETS

isp cma memory reserved size, can configure more memory and get the actual size after camera
app running.

isp_reserved: 1isp {

compatible = "shared-dma-pool";

inactive;

reusable;

size = <0x10000000>;//256M and need 4M align
};

enable cma debug

+++ b/arch/arm/configs/rv1126_defconfig
@@ -62,6 +62,8 @@ CONFIG_IOSCHED_BFQ=y
CONFIG_KSM=y
CONFIG_DEFAULT_MMAP_MIN_ADDR=32768
CONFIG_CMA=y

+CONFIG_CMA_DEBUG=Y

+CONFIG_CMA_DEBUGFS=y

one page is 4K, 26091 page is 104364K and need 4M align, so config 104M to
isp_reserved

[root@RvV1126_RV1109:/sys/kernel/debug/cma/cma-isp@0]# 1s

alloc base_pfn bitmap count free maxchunk order_per_bit used

[root@RVv1126_RV1109:/sys/kernel/debug/cma/cma-isp@0]# cat used
26091
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RIFEfLitiam

rv1109/rv1126
1, BeEvicapiZaiigt

Biddts rkcif_mipi_lvdsTimEcBwait-line, dEGE1520, EEEwait-line=760, BIEGFRE—EGIE
pUtabuffertgisp, 1RIEispiEEbufferfEREETwait-line,

&rkcif_mipi_lvds {
wait-line = <760>;
h

tahE@idEcEecho 1000 > /sys/devices/platform/rkcif_mipi_lvds/wait_lineifdiz,, SZiHTFERTZIES
%O

GiHE, FEREIRURISESERwait-line,
2, EeEispieaiEt

@i dts ispTimEcEwait-line, YEEE1520, BtEwait-line=760, BIEHGAME—¥SIEFHH
buffertaigim. RHEIspALIERTEIFisppbERRtElfETIwait-line,

&rkisp_vir0 {

wait-line = <760>;
I
O ENEII AL /sys/module/video_rkisp/parameters/wait_linei@iz, Eafisp (stream/aiq) BIECEH
e
i waitlineBEEA/N, BispphIBidEttispth, T EMbCEMRIEN, ShIlhold{EE5R. FahEs
FIRFNZ sensort& A 545,

3. FeEispp 45 H

Biddts isppTmBtEwait-line, WE&E1520, BEEwait-line=896, BNE(RAMESI6ITEGIRATEIH
buffertgfSim. HRIEispphIBATE] (nrakfec) FNEiRAIBRTEITETSwait-line,

&rkispp_vir0 {
status = "okay";
wait-line = <896>;

I

th Al iEId AL E/sys/module/video_rkispp/parameters/wait_lineiEis,, Ezflispp (stream/aiq) BIECE
BY.

E: wait-lineBeBEX/)N, BERGIEEEL isppiR, BinEGMIESRE. Ssensorf@ A4,
4, IRSEHALIBERE
1) #&EBisp/ispp clk

drivers/media/platform/rockchip/isp/hw.c
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static const struct isp_clk_info rv1126_isp_clk_rate[] = {

{
.clk_rate =20,
.refer_data =0,
5o
.clk_rate = 600,
.refer_data = 1920, //width
e
.clk_rate = 600,
.refer_data = 2688,
3o
.clk_rate = 600,
.refer_data = 3072,
3o
.clk_rate = 600,
.refer_data = 3840,
}

h
drivers/media/platform/rockchip/ispp/hw.c

static const struct ispp_clk_info rv1126_ispp_clk_rate[] = {

{
.clk_rate =150,
.refer_data =0,
3o
.clk_rate = 500,
.refer_data = 1920 //width
Ao
.clk_rate =500,
.refer_data = 2688,
5o
.clk_rate =500,
.refer_data = 3072,
Ao
.clk_rate =500,
.refer_data = 3840,
}

h
2) KFiommufEETIEBNE, MBAETEIRIESCIREEE,

&rkisp_mmu {

status = "disabled";
h
&rkisp {

memory-region = <&isp_reserved>;
b7

&rkispp_mmu {
status = "disabled";

b7



&rkispp {

memory-region = <&isp_reserved>;

FAQ
YHEISRENIRENhR 2SS

MkernelfZzilogH3REN

rkisp ffb50000.rkisp: rkisp driver version: v00.01.00
rkispp ffb60000.rkispp: rkispp driver version: v00.01.00

AL THSIRE

cat /sys/module/video_rkisp/parameters/version
cat /sys/module/video_rkispp/parameters/version

AR A ETRKIS PIRENANER RS

RKISPIRFIENERNNEIN, £BvideokmediaifZFETF/dev BRT. RATOEEFES
Ndev/videoiggg, 1Bid/sysrILAEIAZ RKISPFAAvideoTI M,

Tocalhost ~ # grep '' /sys/class/video4linux/video*/name

ERLUEE media-ctlip, 1TEIRIMEESpipelineR&B1ER.
FllrcameradREEENNELTD, HFFERIcameraglEM5EEE, kernelSFTEDHUITAYlog.

Tocalhost ~ # dmesg | grep Async
[ 0.682982] RKISP: Async subdev notifier completed

&DEEA,kernelii‘ﬁAsync subdev notifier completediXfTlog, BRAIBEZ EEsensorEBEHEXAR
5, RCENMEEM.

YI{HMEN CISELHAIRAW,  YUVELHE

KT ASeRE, PTLABISTRERIVAI2-ctifp < BRI EIRISIREN C ISR HEE.  v4I2-ctl{ERIEEBhAT
LI https://www.mankier.com/1/v4l2-ctl

<l
v412-ctl -d /dev/video0 --set-fmt-video=width=1920,height=1080,pixelformat=RG10
--stream-mmap=4 --stream-count=1 --stream-to=/tmp/cap.raw --stream-skip=2

-d: IEEIREEBIR

--set-fmt-video: KEDIHR, FflsensorimEHFER—H, sensorHFio RO @I media-ctl -p -
d /dev/mediaX&&.

pixelformat: HHEIES
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--stream-mmap: mmap bufferg=E,

--stream-count: #MEXEINER, ZSIEEFER—3UY.

--stream-to: IEEFMEIRRR,

--stream-skip: BEEATIGEL,

IRESHFIERTIR
RV1109/RV1126
11531 BANEDO
VICAP DVP
VICAP MIPI/LVDS
DVP / MIPI /
VICAP
LVDS
DVP / MIPI /
ISP
LVDS
ISP MIPI / LVDS
ISPP Read ddr only

RK356X

NSRS
=®

RAW

RAW

YUV

RAW

YUV

YUV

RETREM

videoO~video3

videoO~video3

videoO~video3

rkisp_rawwrQ
rkisp_rawwr1
rkisp_rawwr2
rkisp_rawwr3

rkisp_mainpath

rkispp_m_bypass
rkispp_scale0
rkispp_scale1
rkispp_scale2

diRaw

JEEiER
Raw
EEER
Raw
EiERRaw

no

JEEIER
Raw
ZEBIRaw

IERER
R

aw

no

no

nv12
nv16

no

nv12
nv16

nv12
nv16
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NS i h ]

i Rl Raw
154 mAEO " RETRREBM i e
==
VICAP DVP RAW videoO—video3  FREE no
Raw
|29 il
VICAP MIPI/LVDS RAW videoO~video3 Raw no
ZERRaw
DVP / MIPI / ) . nv12
VICAP YUV videoO~video3 no
LVDS nv16
rkisp_rawwrQ
= =g
DVP / MIPI / rkisp_rawwr1 M
I5P LVDS RAW rkisp_rawwr2 Raw ne
o= EiERIRaw

rkisp_rawwr3

E| e il nv12

ISP MIPI / LVDS YUV rkisp_mainpath
Raw nv16
iE:
1. 8B RBIRERGS: media-ctl -p -d /dev/mediaX (EX$50,1,2,3...)
Raw#iEFESU
JEEEREFHEIRIIRAW

EREBEIEEsensoriatiAraw10, raw1284EZ16bitiFE, BXITT. XFrawl 28WEERFHRY
FEHBIAN, DAFBHREREAG, $UEMEES NN T AR:

[31]30]29|28|27|26|25[24)23|22|21]20]19]18[17[16]15]14[13[12]11][10[ 9 [8 | 7|6 | 5| 4| 3] 2| 1| 0] me,ﬁg;ﬂom
[pofefs]7]6[5][4]32[1[o[-[-[-]-Ji[ro[e]8[7]6[5[43[2[1]o]-[-[-T-] Bits of pixel
| Pixel 0 | Pixel 1 | Pixel
HERNFEFRAW

XFraw1 28R ERFPRIFERFIAN, D4FTRIRTEREAN, SiRaFEA VN TAR:

= Bits of memory

N‘D|H|B|M|B‘H|B|D

21 17

m|m|m

16|15|M|13‘11 1 | 1w o

5

a

3

2

1

1

10

7

3

5

a

3

2

o

Bits of pixel

| Pixel3 | Pixe12 ‘ Pixell ‘ Pixel
EEIEE:

ISP mainpath 188, MAZIEERaw10 . Raw12ft, F—RimHRaw1 2A0FFZERIFMERTLRAW
SERGI:

VICAPEHHRaw

1. BUARRE, B FaSH USSR S5 FREEIAIE:

echo 0 > /sys/devices/platform/rkcif_mipi_Tvds/compact_test
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Heh, 0FRTEREE, 1Fr5EE, WTRRNERSBERIREEERNBERRVO, wIHEN
7

echo 0 0 0 0 > /sys/devices/platform/rkcif_mipi_Tvds/compact_test

Hrh, echo/gEVEFMIRXIMIVCO, vel, ve2, ve3BERIEIEFIEREL,
2. videoO~3XJmivcO~vc3,

3. HfTv4I2-ctl

v412-ctl -d /dev/video0 --set-fmt-video=width=1920,height=1080,pixelformat=RG10
--stream-mmap=4 --stream-count=1 --stream-to=/tmp/cap.raw --stream-skip=2

ISP maipathigitHiEE ERaw

1. FHMEmainpathBYE S, ispBRINEIHHEE R rkisp-bridge-ispp, FH&UN T apSIEImainpath:

media-ctl -1 rkisp-isp-subdev":2->"rkisp-bridge-ispp":0[0]"'

media-ctl -1 ""rkisp-isp-subdev":2->"rkisp_mainpath":0[1]"'

iE: IRBER-dRREIAFEREmMedia0TI R, Arkisp-isp-subdevAfEmedia0, FH-digEZIFFE
mediaTir,

0%=7~pad0, sink, FHRABBEITEFEVAI2AERIE,

2. isp output formatBRIARYUYV8_2X8, {FRIITa<likZE bayer rawtgz(:

media-ctl -d /dev/media0 --set-v412 '""rkisp-isp-
subdev":2[fmt:SBGGR12_1Xx12/2688x1520]"

iE: rkisp-isp-subdeviimA—EEMedia0, -diEEIRE, FEHIArkisp-isp-subdeviER
mediaTir.
2FRpad2, source, FHHIRARITEIRVAMERIRY,

EX e Amedia-ctl -p -d /dev/mediaXBEEEIERAER, EEIMEE raw 2RI
rawsiiE,

3. HfTv42-ctl

v412-ctl -d /dev/video0 --set-fmt-video=width=1920,height=1080,pixelformat=RG10
--stream-mmap=4 --stream-count=1 --stream-to=/tmp/cap.raw --stream-skip=2

VICAPEHHYUV:

RGFMNREUEAYUVASE, EMANIRARAWIET, vicapZTiZHitHYUVIER.

v412-ctl -d /dev/video0 --set-fmt-video=width=1920,height=1080,pixelformat=Nv12
--stream-mmap=4 --stream-count=1 --stream-to=/tmp/cap.raw --stream-skip=2
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ISPHSIHHYUV:

v412-ctl -d /dev/video5 --set-fmt-video=width=1920,height=1080,pixelformat=Nv12
--stream-mmap=4 --stream-count=1 --stream-to=/tmp/cap.raw --stream-skip=2

iE:

1. xtFisp, AlyHmainpathiiselfpath, video5 224, H 1 LPrSHKE.

2. ISP FNEARERawlENL F, ISPREGS K RawHIR YUV, [FIE& T & T ER AL B AR, Bhs
P AL B B AR TR EERK ATQORAEHI TSP 5 T G AL BRAR I , 2471 A 2 R B i 0 70, EUB AL BRAS H 2 KR H
IXBNBRNE , BUESOR — b T — AR .

ISPPigIHHYUV:

iISpPEIAEUESERrkisp_mainpath, rkisp_selfpath#rkispp_input_image link>X{4], rkisp-bridge-
ispp linkFFiE, rkisp-isp-subdev pad2: Source & AREfMEYUYVE_2X8, BRARSAEZEERE
link, &I,

media-ctl -1 ""rkisp-isp-subdev":2->"rkisp_mainpath":0[0]"'

v

media-ctl -1 rkisp-isp-subdev":2->"rkisp_selfpath":0[0]"

media-ctl -1 '""rkisp-isp-subdev":2->"rkisp-bridge-ispp":0[1]"'

media-ct]l -d /dev/medial -1 '""rkispp_input_image":0->"rkispp-subdev":0[1]"'
v412-ctl -d /dev/videol3 \

--set-fmt-video=width=2688,height=1520,pixelformat=Nv12 \

--stream-mmap=3 --stream-to=/tmp/nv12.out --stream-count=20 --stram-poll

i -d IRBBFRAREMESK, EREUTINTR, YN REFREEmedia-ctl -p -d
/dev/mediaX&E&.

rkispp_m_bypass Full resolution and yuv format

Full or scale resolution and yuv formatScale range:[1 8] ratio, 3264

rkispp_scale0
PP- max width

Full or scale resolution and yuv formatScale range:[2 8] ratio, 1280

ki le1
rrispp_scaie max width

Full or scale resolution and yuv formatScale range:[2 8] ratio, 1280

ki le2
rrispp_scaie max width

AR CISIREN S L 43 e

1. XFsensorIRFISTHFZ N HERANIRE), EEMES I D HERNrawsdER, ahEdu
St)Hsensor HBIE RIS HER:


af://n3309
af://n3313
af://n3330

media-ct]l -d /dev/media0 --set-v412 '"m0l1_f_os04al0 1-0036-
1":0[fmt:SBGGR12_1x12/2688x1520]"'

iE: mO01_f 0s04a10 1-0036-12sensorvmAIEFR, EHIREEMNformat, BIIEEsensorIRaIASF
X NMformatft &,

2, XFvicap, REFEiREsensorm, XWFispiEFZREisphUMNRLEI, SEmIUT:

media-ct]l -d /dev/media0 --set-v412 '"rkisp-isp-

subdev" :0[fmt:SBGGR12_1Xx12/2688x1520]"'

media-ctl -d /dev/media0 --set-v412 '"rkisp-isp-subdev":0[crop:(0,0)/2688x1520]"'
media-ctl -d /dev/media0 --set-v412 '"rkisp-isp-
subdev":2[fmt:SBGGR12_1Xx12/2688x1520]"

media-ctl -d /dev/media0 --set-v412 '"rkisp-isp-subdev":2[crop:(0,0)/2688x1520]"'

AR E CISRIIR S50

1. @dmedia-ctl -p -d /dev/mediaX#ZEJsensorT mEFR, TRESRIE/dev/val-subdevX, &
EmIUT:

v412-ctl -d /dev/v4l-subdev4 --set-ctrl 'exposure=1216,analogue_gain=10"'
D FRE:

v412-ctl -d /dev/v41-subdev4 --set-ctrl exposure=1216
v412-ctl -d /dev/v4T1-subdev4 --set-ctrl analogue_gain=10

2. exposuregg X{E#isensor vtsfRENTE, ERAPREISZERIRERvts-48vts-10, AEsensortRiEsensor
FAAGBAMERS. RIRZAEINEEA30fps, RABEAEA33.3ms, EIREA0MsAIERYE, HEIMK
VtsABEIREA0msAIIRSE, RTLAZLLBIEE, vts_30fps * 30fps = vts_25fps * 25fps, MTHEEH
25fpsIFRzAvts,  (vts - height) Avblank, E#aEFvblankiZEEIsensorik=IEI AR & E ARG,
WwSEEUT:

v412-ctl -d /dev/v41-subdev4 --set-ctrl vertical_blanking=200

ISR ER Gk

CISIRFEEE BT sensorfUiaHformat ¥ A R =Fhformatz—,
MEDIA_BUS_FMT_Y8_1X8 (sensor 8bitfi)
MEDIA_BUS_FMT_Y10_1x10 (sensor 10bit#it)
MEDIA_BUS_FMT_Y12_1Xx12 (sensor 12bit#it)

BPTEREIxxxx_get_fmtFIxxxx_enum_mbus_codeik[E] EiAformat,

RKISPIRFIEIHX =FhformatifT45aiRE, LASTHEBANNEHEIE.
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Boh, MM AEFEIRENYSEIUENR, NRBEFEASP Path, EARBSP PathaILASZHFY 88zl
.

RISz BIA S R

RKISP IXaz e i@ima mithge, PRHEEXK:

1. MIP3EO: SFmitframe count number (from frame start and frame end short packets),
RKISPIREILALESRF KT S RTiAEIET 8

2. BT656$%M: STIEFMMITESAV/EAY, Blbite AEEHBIAIFCER, RKISPIKFNLALLSRAIKT=E]
HRIEHS;

3. RKISPIREIHRKISP1_selfpath videolR B TI mER%IIEE, HittvideolREHRAE&HZIEE,
appEIRABHEMIRE T RANE, KRR MERER:

“only selfpath support interlaced”

RKISP_selfpathfEE R/ LAmedia-ctl -p&E:

entity 3: rkisp_selfpath (1 pad, 1 1ink)
type Node subtype V4L flags 0
device node name /dev/videol
pad0: Sink
<- "rkisp-isp-subdev":2 [ENABLED]

IREIRENSEM AT :

REWsNformat.fieldFEIRE AVAL2_FIELD_INTERLACED, FnltHangEmHtgia=E%, B
ERExxxx_get_fmtiR[Elformat.fieldi&=. AI&%Edriver/media/i2c/tc35874x.c3KE];

WM EHdebug(E2

1. B&media pipeline(FR, WXIRIdts cameraficE
media-ctl -p -d /dev/mediax (X =0, 1, 2 ..)
2, EBprocfs5R, WAisp/isppEBRPASAINESNBLER, ALAScat/LiX
cat /proc/rkisp*
3. BEKNdebuglSE., 8&Bdebug levelFElispflisppTraa, levelFBEHASE S

echo n > /sys/module/video_rkisp/parameters/debug (n = 0, 1, 2, 3; 0H~K)
echo n > /sys/module/video_rkispp/parameters/debug

4, BESFEER, 1Bisp.regillispp.reg pullHsk
RV1109/RV1126

io -4 -1 0x10000 Oxffb50000 > /tmp/isp.reg
io -4 -1 0x1000 O0xffb60000 > /tmp/ispp.reg

RK3566/RK3568

io -4 -1 0x10000 Oxfdff0000> /tmp/isp.reg
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5. 12ftdebuglEELE
1) BlaEEs 1->2->4->3
2) EMERR 3->FE->EW->1->2->4

6. isp/ispp/vicap proc{5Ei5E

[root@RVv1126_RV1109:/]# cat /proc/rkisp0

rkisp0 Version:v00.01.07

Input rkcif_mipi_lvds Format:SGBRGLO_1X10 Size:3840x2160@20fps offset(0,0)
| RDBK_X2(frame:1378 rate:49ms)

Output rkispp0 Format:FBC420 Size:3840x2160 (frame:1377 rate:51ms)

Interrupt Cnt:6550 ErrCnt:0
clk_isp 594000000
aclk_isp 500000000
hclk_isp 250000000

DPCCO ON(0x40000005)

DPCC1 ON(0x40000005)

DPCC2 ON(0x40000005)

BLS ON(0x40000001)

SDG OFF(0x80446197)
LSC ON(0x1)

AWBGAIN ON(0x80446197) (gain: 0x010d010d, 0x01f20218)
DEBAYER ON(0xf000111)

dall ON(0xc0000001)
GAMMA_OUT ON(0xc0000001)
CPROC ON(0xf)

IE OFF(0x0) (effect: BLACKWHITE)
WDR OFF(0x30cf0)
HDRTMO ON(0xc7705a23)
HDRMGE ON(0xc0000005)
RAWNR ON(0xc0100001)
GIC OFF (0x0)

DHAZ ON(0xc0101019)
3DLUT OFF (0x2)

GAIN ON(0xc0010111)
LDCH OFF(0x0)

CSM FULL (0x80446197)
SIAF OFF(0x0)

SIAWB OFF(0x0)

YUVAE ON(0x400100f3)
SIHST ON(0x38000107)
RAWAF ON(0x7)

RAWAWB ON(0x4037e887)
RAWAEQ ON(0x40000003)
RAWAEL ON(0x400000f5)
RAWAE2 ON(0x400000f5)
RAWAE3 ON(0x400000f5)

RAWHISTO ON(0x40000501)
RAWHIST1  ON(0x60000501)
RAWHIST2  ON(0x60000501)
RAWHIST3  ON(0x60000501)

Input: AR, WAIER. D, DDREDRE. HFIMS. SFRiGER

Output: MR, WHEN, DPER. SEINS. SCRRWER



Interrupt:
HER

BEmIipithlf, ispRSERAYTYT, HIEGEE, RIABEIEHRIsp, ErrCntiEiRPETS

clk_isp: isp FFHigRER
Hfth: ispEMERAIFFRNZE

[root@RV1126_RVv1109:/]# cat /proc/rkispp0

rkispp0 Version:v00.01.07

Input rkisp0 Format:FBC420 Size:3840x2160 (frame:1656 rate:51lms delay:85ms)
Output rkispp_scale0 Format:Nv12 Size:1920x1080 (frame:1655 rate:51lms
delay:108ms)

TNR ON(0xd00000d) (mode: 2tol) (global gain: disable) (frame:1656
time:13ms) CNT:0x0 STATE:0x1e000000

NR ON(0x47) (external gain: enable) (frame:1656 time:9ms) Ox5f0:0x0
0x5f4:0x0

SHARP ON(Ox1d) (YNR input filter: oN) (local ratio: OFF) 0x630:0x0

FEC OFF(0x2) (frame:0 time:0ms) 0xc90:0x0

ORB OFF (0x0)

Interrupt Cnt:5300 ErrCnt:0

clk_ispp 500000000

aclk_ispp 500000000

hclk_isp

p 250000000

Input: BNJR, BAEIN. DR LRIMS. SCRRIGEE

Output: MR, WHEN. DPER. SRS, ERRER

Interrupt:

isppPIRIRLIEIT, EEEIEIRBER R Ispp, ErrCntEiRPETSEIHER

clk_ispp: ispp AFEPERER
Hith: isppBRMERAIFRRE

[root@RV1126_RV1109:/]# cat /proc/rkcif_mipi_lvds
Driver Version:v00.01.0a

work Mod
Monitor

e:ping pong
Mode:idle

acTk_cif:500000000
hcTk_cif:250000000
dcTk_cif:297000000

Input In

fo:

src subdev:m0l1_f_os04al0 1-0036-1
interface:mipi csi2

Tanes:4

vc channel: 0 1

hdr mode: hdr_x2
format:SBGGR10_1X10/2688x1520@30
crop.bounds: (0, 0)/2688x1520

output Info:

format:BG10/2688x1520(0,0)
compact:enable

frame amount:264

early:10 ms

single readout:30 ms



total readout:30 ms

rate:33 ms

fps:30

irg statistics:
total:515
csi over flow:0
csi bandwidth Tack:0
all err count:0
frame dma end:515

Work Mode: rv1109Z [RERIAEAping pong, EiN{EFAping pongt&=..
Monitor Mode: 5555, FREEERE, EmipiitEZRENBER T, Xvicapi#HiTEL
Input Info: BINIRERICA

src subdevNimiRE, —MRiEsensori®s, BaBG&LEHNH, K515, REBWR, i2cd54,
7bit slaveltbiHE (=R

interface: ZEMIEREO, mipi. Ivds, dvpZ.

vc channel: SERRERRIvCEE, fFEmipithil ERIZBEERIEINEE,

hdr mode: sensorfYT{FI&EZ, 3/9normal. hdr_x2. hdr_x3,

format: BINZIERE

crop.bounds: #FHBIS#, wJfEsensoriRaIECE . get_selection, MTIXIMNIRIEHRE L.
Output Info: ItHiREEILE

format &R

compact: BNARERHH, HEXENERATET: WEHNECISEHEIRAW, YUVEE

frame amount:

early: wake uptE{(T, fEREEIwait_linefT#iRE, EANGbufferiXispihi®, FIMEXNEERE
BEMEIXisp R, XINERAEERSRESIF7EE M, bufferf2aniXispAIILATIEl, wake upt&Ez
ECEIREATE: At LisEm

single readout: hdri&z=(UT, EAIEHIASE), HRLEIKINAYEHATIE.

total readout: hdriE=( T, KIFFAEEFIENERERANATEE, EHE—MSARMBIRIRE
ATIE,

rate: DlE]FRATIE],

fps: IR,

irq statistics:FEEE
total: frame end + err RRIFHTEL
csi over flow: overflowSERIFREL

csi bandwidth lack: bandwidth lack SERIFETEL

frame dma end: frame endf9hlEL, X NFHRIEEETMstream startFFEs, sensorigitay
G5

YHATHEE FRES I KRIE) R


http://xn--cisrawyuv-0j3hn450ahwgyog04w084aq4cw3li86fnr9e/
http://xn--4oq20hufr45b12ew2e/
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HFENMRRE, BEMANREIR, FJLAMAE log BT,

AE log#TEDFEAANT:

1. 5 (BBMskadb shell) #ifTexport persist_camera_engine_log=0x1ff3

2. EEBIE— M &imizfTlibrkaig.so, BJLAEErkisp_demo, RkLunch.shZFEERF,

3. fE1. 2PRAVER £, METEFIENHAE log, FTRERNARRIFSURBRlogmiFHE, AISEM
™EX:

czf@1isp:~/rk356x_sdk/external/camera_engine_rkaiq$ git diff
diff --git a/CMakeLists.txt b/CMakeLists.txt

index 46fba20..f5ea67f 100755

--- a/CMakeLists.txt

+++ b/CMakeLists.txt

@ -6,9 +6,9 @ if(NOT CMAKE_BUILD_TYPE)

FORCE)

endif(Q

-if(NOT CMAKE_BUILD_TYPE STREQUAL "Release")
#1f(NOT CMAKE_BUILD_TYPE STREQUAL "Release")
add_definitions(-DBUILD_TYPE_DEBUG)

-endif(Q)

#endif(Q

AE log B&%iHEMeanLuma, TMOGHIIHETMoMeanluma, IE¢ESHEER, BTXESHIS
BRI o HIANRRIRE.

[AEC] -XCAM DEBUG -rk_aiqg_ae_algo.cpp:7028: HDR-AE - (enter
[AEC] :XCAM DEBUG -rk_sig_se_slgo.cpp:7043: -RecRun: -SMeanlume=0.280734, MMeanluma=4.005174, LMeanluma=0.000000, TmcMeanluma=5. 188531, Isconverged=0, Longfmm=0

[AEC] :X¥CAM DEBUG-rk aig ae algo.cpp:7058:-»>> Framenum=5 - Cur- Piris=128, -Sgain=1.000000, Stime=0.000505, mgain=1.000000, mpime=0_003005, lgain=1.000000, ltime=0.003000
[AEC] -XCAM-DEBUG -rk_aiq_ae_algo.cpp:3887: -S-HighLightLuma=15.500000, 5-Target=110_000000, S-Eloballuma=0_Z80734, S-Target=15.4§52778

[AEC] :XCAM DEBUG-rk_siq_se_algo.cpp:4264: -L-LowLlightLuma=3.343156, L-Target=50.000000, L-Globallums=4 009174, L-Target=75.000000

[AEC] :XCAM DEBUG -rk_aiq ae_alge.epp:5725: -RecHdrClmExecute:  sgain=1.000000, stime=0_ 002510, myain=2 148507, mcime=0_020000, lgain=0.000000, leime=0_000000

[AEC] :XCAM DEBUG -rk_siq_ae_alge.cpp:7162: -calc-result:piris=128, sgain=1.000000, stime=0.002514, mgain=2.137962, mtime=0.020000, lgain=0.000000, ltime=0.000000

[AEC] :XCAM DEBUG -rk aig ae_algo.cpp:7166: lexit)

KRR :

1. TMOERSERINME, SITE, log&ididiE, AILIERETAEM. FisitE—BaRRE, B
ETMOSRIFIHEAN HINBEE, RBATMORIEXSHER LR TAER, SEIX—2, FLUSE
tunning guideSEEEESEY, MREMRIBECRRKAYIQLZMNENGIE,

ZecRun: SMeanLuma=3.642202, MMeanLuma=59.557796, [MeanLuma=0.000000, TmoMeanluma=46.662384, Isconverged=1, Longfrm=0

LecEl SMeanLuma=3.638532, MMeanLuma=59.590824, LMeanLuma=0.000000, TmoMeanluma=46.T708256, Isconverged=1, Longfrm=0
LecBun: SMeanLuma=3.644037, MMeanLuma=59.631191, LMeanLuma=0.000000, TmoMeanluma=46.691742, Isconverged=1, Longfrm=0
Lech: SMeanLuma=3.642202, MMeanLuma=59.647705, LMeanLuma=0.000000, TmoMeanluma=46.713760, Isconverged=1, Longfrm=0
LecEl (Eﬁ;a:L:ma=3.638532, MHeanLuma=59.598164,LMeanLuma=0.000000,TmoHean1uma=64.000000LIsconverged=1,Longfrm=0

: SMeanLuma=3.640367, MMeanLuma=59.543118, LMeanLuma=0.000000, TmoMeanluma=46.702751, Isconverged=1, Longfrm=0
: SMeanLuma=3.644037, MMeanLuma=59%9.620182, LMeanLuma=0.000000, TmoMeanluma=46.719265, Isconverged=1, Longfrm=0
LecRun: SMeanLuma=3.631193, MMeanLuma=59.620182, LMeanLuma=0.000000, TmoMeanluma=46&.746788, Isconverged=1, Longfrm=0

2, raw ERFEHERIGE, TMORRSFIHEDRRIGE, BEEE LBEEEZINKE, WRiBEisp/aLRIE
RAFESEIANFIERE, HFERX—SERARKIETHE—E o1,

3. WKRHIMEIme, gainERIE(LRT, TBAtime gainAIERRIZIECERTBEFAEIAIRE, —fRsensorfY
time@n+24E34, gain n+2 n+1EBELEREHIN, WNRBFHERNIEIMe, gainAIEXM, FTLUSSEUESE!
i, LATExmIBRAENqIHREE, ([BE25Rmn+243, nRREnImAIESHISR SR E
XK. jSontRASHERNIBEITERNEEE.

<EXP_DELAY index="1" type="struct" size="[1 1]">
<Normal index="1" type="struct" size="[1 1]">
<time_delay index="1" type="double" size="[1 1]">
[2 ]
</time_delay>
<gain_delay index="1" type="double" size="[1 1]">



[2 ]
</gain_delay>
<dcg_delay index="1" type="double" size="[1 1]">
[1]
</dcg_delay>
</Normal>
<Hdr index="1" type="struct" size="[1 1]">
<time_delay index="1" type="double" size="[1 1]">
[2]
</time_delay>
<gain_delay index="1" type="double" size="[1 1]">
[2]
</gain_delay>
<dcg_delay index="1" type="double" size="[1 1]">
[1]
</dcg_delay>
</Hdr>
</EXP_DELAY>

NRFEREERR, i3 PAEERPFAecSyncTest AR, X MERIFEERARES
¥, EFR—ERINEL, KRR, STLUSTRESHRtmelRER—HAYE, gainiREMA—HNE, A
BEESHTAE logliMeanLumaFitE. RXIRNAItime gainSEE.

4. WRNFHIRHEtimeRIRER, gainfE3RENE, BrlstgainlER A FEia, thBrgEgsensor
ABRNLLELLRE.,

4.1 BN FsensorfUaE iR BBFMER GRS AME%, 1FHHiRBARI LIS FSensor Info IEE1ER, A
LUTETAE log EAStime gaing&itEIZF/7ESAYE, FOIREFTENEHSRAItime gainZFa8BMitLE:, &R
THENSERENEFTEHRNERE . FBUESEMANERATRNNG L, EBEERF
i),

4.2 ZEE, aJLuESrawE], AEETEREEGS I HERRASMTE.,
4.2.1 time Zet B :

a. = LERIE (WRBRMEN, (FRRILERIEGNUIS, ATEHMX) , BlEgainfEl
1, 2HUHTEN10ms 20ms 30mshiraw], SREVGEIHE (—ARIMARIGEIHEYI8bIt, SBEEI0~255) , iBR
=8

b. ke eiER, ME—iKrawE, XKERNFIHEAERFE (BTREEXTS, X2
Aytime gainfBAMHER, FEASKAE, LLAIiKAIgaind 2R 1xRE, MEBEFENrawERA
1000x, XFEERIFHERIFMRELEKR, RATE)

C FERBP, BERACRIFITHED BIRIES IR, RRieRRrE PRSI HEMERY S
RYEMEUTERE, IABELERIAES, IANEGEERE.

E:

1. I¥zhsAsupported_modesEtEREBvts_def (BUAEE T, BE7ER) . I
X, BERNSEHETLERIREEATE, RiRiiEZE30fps, vts_def@1200, MiEEA
15/30fps=33.333ms U10msRIMAIBRYEAT/910/33.333%1200=3601T, IRNBERESE WAL E
CISHIER 5%

2, HRaAMERIrawEFRIHEEXTFTREF, )F180
4.2.2 gainfg &4 E


http://xn--sensor%20info%20-ne20an3ux4zbq2c/
http://xn--cis-o59dl3gssfi4mi5x13c3y0ddruxy7a/

a. = FFEWHE, ElEtime(EA10ms, BIHMEN1x 2x 4x 8xZFgainfBEfrawE], IKEURIHE
(— IS HE R8I, SBEEI0~255) , IERFR, BHLLgain(E FRIRITHEAE180LATHIE
W, EEEtime(d, SEEL.

b. L LIEE, ME—krawk, XKEMNFIHENREHE.,

. fERET, BERACRNFIHED BRI BRoRIREREF, KR FaIFIHEMgainf
TEE, MANBESEIREES, IANSEMERE.

iE:
1. TRaBrawBFIHEERFEEYE, /)NF180
2. NMEEEERgain(BE FEMERR, ATRMNNIZEROEME, AFEETEgainXaH
ML,
5. BENET, WEIMEFLEERIIER T, HIAN, Aot ESSFeEinFaaR, t
N ARIASRIST, BiYSFasiE, SCREMIInIRERAM T, XEMEE—THNEERE, —THIS

ElREEZEINEGMNE THREZ SR, FEXGtLsensorFAXFEEIHEIEIA, (FMGEK)
HYSCIL R S IR,

ATHEE SR 22 6 A9 IR
1. gttt

SMET, REAR, BTEEsensorflgainEIRERAFAE, SHEGSE, TEMREIRE
BREBKgainEFFRRE AT sensor FAHEIRAIBRFISM

2. HDR #&=;
HDREILT, FEBLUTHNREA:

2.1 EnEGEESE, HDRERIEN. XMERTLIE TRZogR@BEMipitlEXRiE. &i%E
mipitss, H—SHIAIRELSsensorfUIRNSEERET, HDR sensor@BEIKENR CBREZIR
Hl, XLPRHIFMATLASE Sensor Info IE515E, BIKEIE AsensorfIE17=s{BFTENHSK, Fsensor
FAHEARRIRBISZAMILR, BREEREFTESERNFFHEE.

2.2 AT e EratioFISCRRES A ratio RITEE, XS R FEHEESE2 1 AR S
MR ERE T, RS MR AR sensor XA R AEE RS, Bigksensorigii
YR AER2ms, miqXFEmsensor info, AECSEIEXEERBEERMEANE, HEFEMEA
ERFIZHFSEBIRFRFIEX, tWINRAECEREDRHENIRY3ms, REEARE, SCrmAR
BEIREE2ms, (BRGNS EEESRERIRISAEC, XFEAECATBMSIZERT, SRS HEE
LTMOERR, SEERNEGratioAxS, BEAR., MEmaSHENESBERITBXE, BEEEN
R, EHERINELER. FMUBGNRGRER, ERETHEAECORHRAEYSE,
SChRigEEsensor IR S HERHFEER.

Sensor Info IS5/
LAimx290 /9451 :

[imx290]

CISAgainRange=1 31.6

CISDgainRange=1 125.89

EaffFfHanalog gain (again) SEAEHRNME, @F#EMdigital gain (dgain) M2, rk—RRIEILE
BdgainiB&Elagain ™k, HIREISEEHagain, dgain, DBIRERININAYsensorEFFas;

Imx290F AR gainES TR T :


af://n3454
http://xn--sensor%20info%20-ne20an3ux4zbq2c/
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0dB to 30 dB: Analog Gain 30 dB (step pitch 0.3dB)

30.3 dB to 72 dB: Analog Gain 30dB + Digital Gain 0.3 to 42dB (step pitch 0.3dB)
i Eagain 30dB , dgain 42dB

‘B AT

db =20 * log10(gainfZ#Q)

reg_gain = 20 * log10(gainfZ4%) * 10/ 3

B S RIAagain = 10/(30db/20)=31.6x

Dgain = 10°42db/20) = 125.89x

CISExtraAgainRange=2 63.2

CISExtraAgainRange2again * dcg ratiofSBENE, B3 sensorsziFHCG/LCG, HCGRETBTERSIAESR
BEFAEELL, ERISCIEXINEE, XINFEESXINAYEEREgain(E, Imx290FAffic
Conversion efficiency ratioBE2BYUE 2, tHEIEXIZE2xMagain, HAHCG mode, LFR&EXAIgain
{8/94x, BRLACISExtraAgainRange=2*[131.6], SNERIXENESLIMHCG/LCG, ERIALE[T 1]

CISIspDgainRange=1 1
Isp dgain, BRIRBER, REAERIE

CISMinFps=10

FVFRISR/IER, [RIRFEREIAISTps, Hsensor>aiFiFEmnzlsfpsaiE, XINBERSIEHR NS5, F8E
BidiqBcErkapifFEil.

CISTimeRegMin=1

HMRIVT, B TRNRNL
CISLinTimeRegMaxFac=1.00 2.00
MR TR T
CISTimeRegOdevity=10

SMHERXAIRTEEYE, NFMEAShs 1 oTLUR RS, BT R HESER 15818,

Imx290FABE I FimiAIntegration time = 1 frame period - (SHS1 + 1) X(1H period)

RKIEZRERIMaiq N AL ENAIBRI SRR R LA TRNEI DR, WNREB D sensor@HFITHRML, FTEEMN
BATERNL, MImx290RIBNEATAILAEHRITRM, DRANEHHA TN

&3¢ Ttime = vts -shs1 - 1
mMsensor FEEFshs189HEIA, FRESEE1~(Number of lines per frame - 2), tHgtE1~ (vts-2)
FRLACISTimeRegMin = vts -shs1 -1 =vts - (vts-2) -1=1

CISLinTimeRegMaxFac = vts - shs1-1=vts-1-1=vts-2



VISE—IIAYTE, SaFEE, FEFMEARMERES, 1 frame period, Number of lines
per framefgiRAYER R VEs,

CISHdrTimeRegMin=1
Holr SN T
CISHdrTimeRegMax=8 0 0

HArER KIS 1T, ENXTEERABELLsensorf@ER KB CITEIRS, FAREMEE IR AT
100, tEABEMEENERAIMHEMIEN, imx290FtERIXEFN—" sensor, EiEsonyinERLE, iR
TERAA81T, imx307 DOLM#EHERdecreasing exposure ratio mode, 1ZIBEEAVEE I LUFERE
PRRRYEITERA /922217, imx290 DOLMAEARMSEAR, BiR&EiBsonyE@EiF.

CISHdrTimeRegOdevity=1.00 0.00

CISHdrTimeRegSumFac=1.00 6.00

Sony DOL M4BT EIAR:

List of DOL 2 frame Settings

ltems Symbol RS:;;t:Isrt‘gr Setting value / Condition
Frame Set Count FSC VMAX VMAX x 2
2 or more
Shutter timing of SEF1 SHS1 SHS1 and

RHS1- 2 or less
2n+5(n=0,1,2 -}
Readout timing of SEF1 RHS1 RHS1 and

RHS1<FSC-BRL > 2-21
RHS1 + 2 or more

Shutter timing of LEF SHS2 SHS2 and
FSC - 2 or less
ltems symbol Formulas Unit Remarks
Exposure time of LEF fer FSC - (SH52 +1) H -
Exposure time of SEF1 tserq RHS1 - (SHS1 + 1) -
Exposure ratio - fier / tser - Combining 2 frame

CISHdrTimeRegMin:

BT FAEAT LA EHK iER/NEYE=FSC-SHS2-1=FSC-(FSC-2)-1=1
SiiE/ I \EYE=RHS1-SHS1-1=RHS1-(SHS1-2)-1=1

FRLANdr R/ INRF AT /91

CISHdrTimeRegOdevity: M\FH& EE, shs1fIshs2i&@FZEL2nE2n+1RIPRE], FrLARI AR AT
LUE 13515

CISHdrTimeRegSumFac:

KAGIRPRSYEFN= (FSC-SHS2-1) + (RHS1-SHS1-1)

SHS2, SHS1EBYENRIME, EERIFHEIMAIERCERRA
KIEMBRYEAN= (FSC- (RHS1+2) -1) + (RHS1-2-1) =FSC-6
XFF20DOL hdr, FSC=2vts, ARAGHBRIEFHIERAAE 9=2vts-6

tBHECISHdrTimeRegSumFac=[2 6] (B A TitEAE, sonyfIDOL hdriRsI&GFSCIEAvts E1ERY
aec, R LERIVSSCIR ERBESTR2(E T, ATLACISHdrTimeRegSumFac=[1 6]



CISTimeRegUnEqualEn=0

KEMAItimeERTLUESE, BHFimx290EMiRE, AT HalE R NERReESs
CISHdrGainIndSetEn=1

KEMNgainEREEIREN—F, 1XTRAULUREMA—HIE, 0XRFKEmgainE—#E, BRE
sensorigif, Bitsensorii@tA—HSTFEY, Blsensor@&RKEigainB N RIS, B2
RITERZERASTFERREN—FE, ATECORINERYE, SEERESIXN S

iE: imx290FEERFPGC PFGC_1ERYIZE, DOLX B EAHIA,
FullResolution=1920x1080

GainRange=12202010202410012040485-20140608162.5-401608016321.25-60 1
801003264 0.625-80 1100120 64 128 0.3125-100 1 120 140 128 256 0.15625-120 1 140 160
256 512 0.078125-140 1 160 180 512 1024 0.0390625 -160 1 180 200

IsLinear=0

RKEASIHSEC A BN MNgain{EIZ B Msony dbARAgain(EIgE, 0FR~FEMAdb, XRimx2908TLAE
EERAdbA, BalLAERA_ EARRIGainRange D RN, GainRangenRANSHEHBIRE, &I
SRS D RS BRI T

NonLinear=DB_MODE

PatternMode=RGGB

TimeFactor=00 1 0.5

TimeD AT, BUFRFXMAR, HEAFEATIIERT, sensordRahAEEsz,
hdr_dcg_ratio=2

normal_dcg_ratio=2

Dcg ratioplE E& A

SensorFlip=0

EABImirror flipfAZ, bit0 mirror, bit1 flip

BiA CISIEEIVAL2-controlsFlZ&


af://n3540

CiD

V4L2_CID_VBLANK

V4L2_CID_HBLANK

V4L2_CID_EXPOSURE

VAL2_CID_ANALOGUE_GAIN

V4L2_CID_PIXEL_RATE

V4L2_CID_LINK_FREQ

ik

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.

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.

Determines the exposure time of the camera sensor. The
exposure time is limited by the frame interval.

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.

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

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 control is Hz.

ff§5®B MEDIA_BUS_FMTZ
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CIS sensorzs!

Bayer RAW

YUV

Only Y(22H)BPraw bw sensor

BIsRC CISSEIRENFIFR

Sensorigitiformat

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_SBGGR12_1X12
MEDIA_BUS_FMT_SGBRG12_1X12
MEDIA_BUS_FMT_SGRBG12_1X12
MEDIA_BUS_FMT_SRGGBS8_1X8
MEDIA_BUS_FMT_SBGGRS8_1X8
MEDIA_BUS_FMT_SGBRGS8_1X8
MEDIA_BUS_FMT_SGRBGS8_1X8

MEDIA_BUS_FMT_YUYV8_2X8
MEDIA_BUS_FMT_YVYUS8_2X8
MEDIA_BUS_FMT_UYVY8_2X8
MEDIA_BUS_FMT_VYUY8_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
MEDIA_BUS_FMT_UYVY12_2X12
MEDIA_BUS_FMT_VYUY12_2X12

MEDIA_BUS_FMT_Y8_1X8
MEDIA_BUS_FMT_Y10_1X10
MEDIA_BUS_FMT_Y12_1X12
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CIs #iEiEnO CIS iathEuER Frame/Field SEIREN

0.3M
ov7750.c
gc0403.c

1.2M
ov9750.c
jx-h65.c

2M
0v2685.c
0ov2680.c
ov2735.c
gc2385.c
gc2355.¢c
gc2053.c
sc2239.c
sc210iot.c

aM
MIPI Bayer RAW frame gc4c33.c

5M

ov5695.c
ov5648.c
ov5670.c
gc5024.c
gc5025.c
gc5035.c

8M

ov8858.c
imx378.c
imx317.c
imx219.c
gc8034.c

13M
ov13850.c
imx258.c



CIs g0

MIPI

MIPI

MIPI

MIPI

ITU.BT601

CIS iathEuER

Bayer raw hdr

YUV

RAW BW

YUV

Bayer RAW

Frame/Field

frame

frame

frame

field

SEIRN

2M
imx307.c
imx327.c
gc2093.c
ov02k10
ov2718.c
sc200ai.c
sc2310.c
x-f37.c

4M
ov4689.c
0s04a10.c
imx347.c
sc4238.c

5M
imx335.c

8M
imx334.c
imx415.c

2M
gc2145.c

0.3M
ov7251.c

™
ov9281.c

1.3M
sc132gs.c

tc35874x.c

2M
imx323.c
ar0230.c



CIs #iEiEnO CIS iathEuER Frame/Field SEIREN

0.3M

gc0329.c
gc0312.c
gc032a.c

ITU.BT601 YUV
2M

gc2145.c
gc2155.c
gc2035.c
bf3925.c

ITU.BT601 RAW BW

2M

ITU.BT656 Bayer RAW
’ imx323(A1374%)

ff#3:D VCM driver icEEIRTNFIHE

SEIR)
vm149c.c
dw9714.c

fp5510.c

MIRE Flash light driver icEEIRE)5IZ

SEIRE)
sgm3784.c

leds-rgb13h.c(GPIO#=H)
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