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SocC

RV1109

RK3566

RK3568

RV1126

RK3588

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

VICAP: 1
ISP30: 2
FEC: 2

VI Interface

MIPI DPHY:
2.5Gbps/Lane

2 x4Lanes

LVDS:
1.0Gbps/Lane

2 x4Lanes

DVP: pclk: 150MHz
BT601/BT656/
BT1120

MIPI DPHY:
2.5Gbps/Lane
2x2Lanesor1x
4Lanes

DVP: pclk: 150MHz
BT601/BT656 /
BT1120

MIPI DPHY:
2.5Gbps/Lane
2x2Lanesor1lx
4Lanes

DVP: pclk: 150MHz
BT601/BT656 /
BT1120

MIPI DPHY:
2.5Gbps/Lane

2 x4Lanes

LVDS:
1.0Gbps/Lane

2 x4Lanes

DVP: pclk: 150MHz
BT601 /BT656 /
BT1120

MIPI DPHY:
2.5Gbps/Lane

1.2 x2Lanes
2.1x4Lanes

MIPI DCPHY
DPHY:
2.5Gbps/lane

1.2 x4Lanes dphy
MIPI DCPHY
CPHY:
2.5Gsps/lane

1.2 x 3trios cphy
DVP: pclk: 150MHz
BT601/BT656/
BT1120

Bayer CIS max resolution

B8 3072x2048

B8 4096x2304

815 4096x2304

#iF: 4416x3312

=B

E8ISP: 4672x3504
WISP: 8192x6144

MR 4672x3504
PO#%: 3840x2160

>Puig: 2560x1536

Feature

Upto 3
frames
HDR

No HDR

Upto 2
frames
HDR

Upto 3
frames
HDR

Upto 3
frames
HDR
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VICAP: 1
ISP32: 1

RV1106

VICAP: 1
RK3562 ISP32_LITE:

1

2. Camera X {F3Ezh H Ri5EH

Linux Kernel-4.19

|-- arch/arm/boot/dts

|-- drivers/phy/rockchip

|-- drivers/media

VI Interface

MIPI DPHY:
2.5Gbps/Lane

1.2 x2Lanes
2.1x4Lanes

DVP: pclk: 150MHz
BT601/BT656 /
BT1120

MIPI DPHY:
2.5Gbps/Lane

1.2 x2Lanes
2.1x4Lanes

DVP: pclk: 150MHz
BT601/BT656 /
BT1120

DTSECEX 1#

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

- phy-rockchip-csi2-dphy.c

|-- platform/rockchip/cif RKCIFIEEf

|-- platform/rockchip/isp RKISPIRZ

Bayer CIS max resolution

BiE: 3072x1728
IS : 1920x1080

iR 4224x3136

IR :

1. 3840x2160 x2
2.4224x3136+1920x1080

=1BER:
1.3840x2160+2688x1520+2688x1520
R E

1.2688x1536 x4

|--dev &% probe. B#FEM. clock. pipeline. iommumedia/v4l2 framework

|-- capture

|-- dmarx

|--isp_params 3AEXBEILE

|-- isp_stats

ARSIt

|--isp_mipi_luma mipiBiERESAIT
|-- regs B EXMIRE IR

|-- rkisp isp subdev#lentity/E#ft

|-- csi csi subdevilimipific &

|-- bridge

bridge subdev, ispMisppRXEIFR

BE mp/sp/rawwrfVEEE Kz vb2, miFRRTabIE
BE rawrddVEE K vb2, MishiribiE

Feature

Upto 2
frames
HDR

Upto 2
frames
HDR
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|-- platform/rockchip/ispp rkispp3&zf

|--dev &% probe. B#FEM. clock. pipeline. iommumedia/v4l2 framework
|--stream  E& 4EvideoitHRIECE X vb2, MiFRETAMIE

|-- rkispp  ispp subdevillentity A

|-- params  TNR/NR/SHP/FEC/ORBE#I&E

|-- stats ORBZIHER

|--i2¢c

|-- 0s04a10.c  CIS(cmos image sensor)3R 5

3. ISPHIVICAPHYSiEIERX R

XFFRV1126/RV1109%RK356XFEME, VICAPHISPEIHIIAA I ERAIEIP, VICAPFTREEGEER

BTISPAIE, EIRHEEREEMVICAPYIRIEONIVAI2 sub deviceEZRIISPYT A TI =, LUIRMHS

ARISPIRTI{ER, ISP IRTHBBSMRKISPIRES, VICAPIRGHIRBESIRKVICAPIRE ), EABVICAPE 1
O 5ISPHEZRYRANEE Y0 TR :

nne:
dvp sensor J dvp .
V412 sub dev interface
Ivds sensor _‘ csi2 dphy R Ivds V‘mpfﬂf”
v412 sub dev ‘ v412 sub dev interface | V412 device
mipi sensor .‘ csi2 dphy R csi2 host . mipi csi2
V412 sub dev ‘ V42 sub dev V412 sub dev interface
7777777777777777777 mipi_lvds L
V42 sub dev
dvp ISP R ISPP

V42 sub dev sub dev sub dev
Ivds sensor »‘ csi2 dphy . vicap lite [ lite_lvds
V412 sub dev ‘ V412 sub dev V42 device V42 sub dev

4. RKISP 3Xzj

4.1 HESRE 25 A

RKISPIXEhF B 2KIEV412 / media frameworkSSIFEHAVECE . FRIRTAME. 55 bufferied, LUIKIE
#lsubdevice(%0 mipi dphy&sensor)#y . TFEBEINEE,

TEMEERER T RKISPIREHHIIGF 51 :
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|
mainpath ‘
o el
-
| video ‘
]
video

Mipi D-phy 5l
| sensor subdev subdev
I ‘F 1sp
'L subdew
| Lvds
| sensor

bridge
subdev m_bypass

ISPP
subdey

input_image |
video

b e s RPP B i e
Entity
Source
. Acti
Sink NG

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_rawwrl

rkisp_rawwr2

rkisp_rawwr3

rockchip-mipi-
dphy-rx

rkisp-bridge-ispp

rkispp_input_image

rkisp-isp-subdev

rkispp_m_bypass

xB
v412_vdevcapture

v412_vdevcapture

v4l2_subdev

v42_vdevcapture

v4l2_vdevcapture

v412_vdevoutput

v4(2_vdevoutput

v4(2_vdevoutput

v412_vdevoutput

v412_subdev

v412_vdevcapture

v4(2_vdevcapture

v412_vdevcapture

v412_vdevcapture

v4l2_subdev

v412_subdev

v4(2_vdevoutput

v412_subdev

v4l2_vdev
capture

P4
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
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Full or scale resolution and yuv formatScale

rkispp scaled v4l2_vdev range:[1 8] ratio
PP capture 3264 max width for yuv422
2080 max width for yuv420
) v42_vdev Full or scale resolution and yuv formatScale
rkispp_scalel . .
capture range:[2 8] ratio, 1280 max width
i v4(2_vdev Full or scale resolution and yuv formatScale
rkispp_scale2 . .
capture range:[2 8] ratio, 1280 max width

4.2 ISP HDR &= EA

RKISP23z #FZmipi sensorfgithhdr s 2mitR=t, FE@iE 32 dmatx RELIERIddr, B@Ed
382 dmarxiEElisp, ispM3ME2iE K, IWehiEisan FER:

Short frams » Raw wr2 |- Raw rd2
» » Raw_wrl |-#{ Raw_rd1 HDR
subdev Long frame aw_wr aw_r
Middle frame » Raw_wr0 |- Raw_rd0 [~
»| Raw_wr2 | -9 Raw_rd2 (—
Short frame
CSlI
W - HDR
subdev
Middle frame

» Raw_wr0 - Raw_rd0

csi subdevi@idget fmtikBXsensorikriZ M padi& XAV ER, XtRZcsifsource pad.
Mipi sensorikch A EREI1ESE IR nhiZ a4 1,

B B i

rkisp-isp-subdev Sensor pad0 Isp3RE&Sensor veO(BRIN) mEB AL, BHRALMER

rkisp_rawwr0 Sensor padl Rawwr0XEEsensor veX B g i
rkisp_rawwrl Sensor pad2 Rawwrl®&sensor veXFE S HH
rkisp_rawwr2 Sensor pad3 Rawwr23£sensor veX B mig Tt

rkisp_rawwr3 Sensor pad4 Rawwr3XEEsensor veXBE mig T
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5. RKVICAP 3Ezh

5.1 HE5RiREA

RKVICAPIRzEBERE F VA2 / medialEZR LB HHIECE. PHTAE, 176 bufferit¥, LUKRITH
subdevice (%1 mipi dphyf&sensor)iy £ FEEEINEE,

X$FRV1126/RV11097E, VICAPTFERMPI%Z, HHA—1FRZVICAP FULL,—MHFRZVICAP LITE,
VICAP FULLIBEdvp/mipi/lvds=fZ0, dvpRISmipiZi&vdsiZORTE, MmipiFlvdsNFREERE
BSITfE, VICAP LITE {4fHIvdsiZEO, AI5VICAP FULLEYIZORBR T1E; VICAP FULL dvpiEOstR—
“rkvicap_dvpTis, VICAP FULL mipi/lvdsiEOS R —rkvicap_mipi_lvdsTis, VICAP LITE Xff—
Arkvicap_lite_mipi_lvdsTim. & R aIHIIRE,

STFRK356XGAMS, VICAPREE%, FENHEdvp/mipidfiEO, dvpiZOxi—rkvicap_dvp
4, mipitEOXR—Prkvicap_mipi_lvdsT (5RV1126/RV1109HIVICAP FULLEIR) , ST A
JhITREE,

AT HEVICAPREHIEE ERAT Hispiksh, FBERVICAPIRShAE RHVEEsditf T m ik RispFi 4 B AV R
AT Ri&E. DVPIERONINrkvicap_dvp_sditfTis, VICAP FULLEImipi/lvdsiZ OSSRz
rkvicap_mipi_lvds_sditfTis2, VICAP LITEXfRrkvicap_lite_sditfo

BAHSEONdtsiEEA NS I[CIS IRE M (DTS)][#CIS & & EM(DTS)]
TEHER T RKVICAPIK IR IS &R EHT
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DVP

MIPI

LVDS

LVDS

—

M

RN

rkvicap
sditf

g | vicap_full
Sensor dvp

MIPI
Dphy

MIPI
Dphy

MIPI
Dphy

rkisp
virl

6. RK3588 VI&iH

6.1 FEFEIRER

LVDS
.—G subdev

. Source pad
O Sink pad

@edia entity

CSI2

0 | szPI- 0 (videcO)

MIFI-I03 [videod)

vicap full mipi

0 |wzPi-m0(videcd)

MIFI-ID2 (videal)

0 |or-maividecd)

vicap full lwds

LVDS
lite
subdev

0| szPI- 0 (videcO)

0 |or-m3ividecd)

vicap lite lwds

S

rkvicap

e/

mipi_lvds .—)@
sditf

rkisp
virQ
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D/CPHY-0

D/CPHY -1

CSl-Host 0

inno-dphy2L-0

CSI-Host 1

A4

inno-dphy2L-1

CSI-Host 2

Y

inno-dphy2L-0

Y

CSI-Host 3

inno-dphy2L-1

CSI-Host 4

Y

DVP IO(CIE_10)

CSI-Host 5

6.2 ZsensorziF

BRIBEFISpRSIFIRER, ispERBEAFOPERNT:

ISP-0

VICAP

DDR

ISP-1

Y

FEC-0

FEC-1

TEW o 1SP0, ISPL

DDR

|

2B RADHEE3840x2160, dtsxIRzZECE28&rkisp_viri&&.
3RFABRE R RASDIZE2560x1536, dtsxFMEZE3IH4E rkisp_viri&&.
BHSIERSRETRsensor: 6mipi+1dvp, Zsensorfi{Fi@RINT:

Mipi cameral =i2_dophyD mipid_csi2 rkaf_mipi_hds
rkaf_mipi_hdsl

Mipi cameral

= =3 3
= Em R BT
=1 =3
= a3

HEEIBER

=

'S rkof_mipi hds2

rkcif_dwp_sditf

rkcif_mipi_hds_sditf

| 2 rkof_mipi_hdsl_sditf

>

| & rkcf_mipi_hds2_sditf

rkcf_mipi_heds3_sditf

| g rkof_mipi_hdsd_sditf

rkcf_mipi_hds5_sditf

rkispl_wir3

rkispd_wirl

rkispd_wir2

rkizpl_wirD

N

rkizpl_wir2

1. rk3588%z#Fm N dcphy, TTmBZIF9 3 Hcsi2_dcphy0/csi2_dcphyl. ENdcphyREH2HFRX/ TXREIAT &
H, StFcameraBNEANIERX, Z#FDPHY/CPHYIXER;, REFEMNERE—TdcphyITX/RXREERBT{E
FIDPHYSEEIBIERCPHY, HfthidcphyBHiEZE Rrk35884kIEF Mo
2. k35882 N dphyfEfE, XEBEH(IFZ dphy0_hw/dphyl_hw, FENdphyREHERA] LT E7Efull mode
Hsplit modeFfE= R,

1. dphy0_hw

1. full mode: FRB#MMEMCsi2_dphy0, &=%3iF4 lane,

2.splitmode: IFRM2 M phyfER, 250Acsi2_dphyl (£0/1lane) . csi2_dphy2(f#F2/3

lane), B phy:%%#F2 lane,
3. Hdphyo_hwfERBfull modeRy, ERREEIRBcsi2_dphyl X EHERKEE, ERT mRAFFcsi2_dphyl

FEEBKRAcsi2_dphy0, Ff ER@EEphyIFES KX 52 phyERBIER.
2.dphyl_hw
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1. full mode: FRBAMEMCsi2_dphy3, &Z%#F4 lane,
2.splitmode: {72 phyfERE, 251 Acsi2_dphy4 (£F0/1 lane) . csi2_dphy5(fER2/3
lane), B phy:R%%Z#52 lane,
3. Hdphyl_hwERfull modedy, HEEREERECcsi2_dphydX&EERERE, B2 B Mcsi2_dphy4
SE&Acsi2_dphy3, B ER2EEphyiFSRX 5 phyERABET.
3. A EARmipi phyT =, BEENHANYIET REE L,
(csi2_dcphy0_hw/csi2_dcphyl_hw/csi2_dphy0_hw/csi2_dphyl_hw)
4. 81 mipi phyEBBEE—Mcsi2ERRMBTmIipithi¥, TRBEFR25Iamipi0_csi2~mipi5_csi2,
5. rk3588Ff camera$iiBEiEE@idvicap, BiEEDisp. rk35881XziF—vicaptEft, X PvicapziFE
B N6Bmipi phy, K—ERdvpHiE, FrAFAIEvicap takrkcif_mipi_lvds~rkcif_mipi_lvds5. rkcif_dvp
E70M1E, ST HENPSEXREE™RRRERNT AR SERE.
6. §Mvicap TR SispiEEX R, BIXIEEIAE XXX _sditfRIBEAIEEX R,
7.rk3588% KR isphEft, BN ispIREREMHS T ENT R, R4 EBEZEENAR, KRMdIrAZEE—
REEGEIEHIspRIE, WFZEARE, BIREIRBRTYID BRI ispL.
8. HiESENFE:
1. i B8RS dvicapRE, HIELRAIspAIE, AEHETIddr, FEFENZhIrEREN, REENZE
HIFNWEE, KMFEEFEIr, ispBEMddriEii.
2. B IEEIRE D vicapEERIddr, REIRENEIEIRS, FbufferthiitiEixsiisp, ispEMddrIREXE%
i,
3. BdtsEEER, —NispfEff, NRREE—NEMT R, RNEREEEN, NREET ZNEMTREH
IAMERENER .

6.3 Wisp &M SZHIBKI A

vicapE£&Esensor 8k¥IE, AREEAEIEA2 ispAIE, BimtElddr, FREWMT:

ISPO

8k sensor vicap DDR

ISP1

9. PHAEKRTF1I6M (4672x3504) BYRERBIEARNispRAE—KER, AZFRER,

1. Mrk3588s.dtsixx e, AL EIrkisp0. rkispl. rkisp_unite=FENX, HUEBNIEMN DY
EARF16M, FEXHArkisp0. rkisplTigm, HERErkisp_unite, FEBHMEERXINAYiommuTs
Mo

2. EArkisp_unite T R R FTMUEMH Z MR, XMHELIEDWEREAD, BE—KEGEHE
A EIRE, 7AE20 iIsphIE, BE—Kiat.

3. dtsEEE B £ k3588 SR AT & 15 B

6.4 SEMIPI sensor i

RK3588HE 4 R % 2156 mipi sensor, AILUEIIRK1608HHEHRITY B, RK16083Z#F4EEMIPIEIN
(1. 2. 4lane), FEMIPIHEE (1. 2. 4lane) , BIFRK1608H#E3E&+RSEEmipiEN A SLIRSEEMIPI
sensorfVIN, BEHIEZIIT:
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. MIPI Rx0
Mipi camera0 P fin_mipi 0
MIPI Rx1
Mipi cameral —» . . ’
fin_mipi 3 RK3588
RK1608 | MIPI Tx0/1
. MIPI Rx2 dcphy
Mipi camerad —» , C
fin_mipl 2
MIPI Rx3
Mipi camera3 , , X
fin_mipi 1

B tE, FEEkernellydefconfigfEBERK160848XIXEN:

CONFIG_VIDEO_ROCKCHIP_PREISP=y
CONFIG_VIDEO_PREISP_DUMMY_SENSOR=y

dtstg £, RK1608=HRHRK1608 dphyTim=, MMAAEMHIpreisp_dmy sensor. RK1608 dphy
EE@sensor—t¥, EZEZERK3588 dephy, FZARK1608->dcphy->csi->cif lvdsikig, ¥IIRIETE
RK1608f9sensorfEdtsH B rkcif_mipi_lvdsx_sditf. rkcif_mipi_lvdsx_sditf_virl.
rkcif_mipi_lvdsx_sditf_vir2. rkcif_mipi_lvdsx_sditf_vir3@port0d, #Asditfi&&BImN, sditffl
RHERBE—, AXNMispTm. dtsiEEREWT:

preisp_dmy —b{ spi_rk1608 H rk1608-dphy —b{ £si2_dcphyD H mipi0_csi2 H rheif_mipi_lvds

rkeif mipi Ivds sditf | rkisp0 wir0D

Cameral

¥

Cameral M rkcif_mipi_lvds sditf virl I rkisp0 vir3

Cameraz [ rkcif_mipi_lvds_sditf_vir2

h 4

rkispl_vir3

RK1608 AydtsECE E Z7Erk1608-dphyigETm £, FEBERA. BEBERDIHEEFESE, A
A0

#define LINK_FREQ 700000000
mipidphy0: mipidphy0 {
compatible = "rockchip,rk1608-dphy";
status = "okay";
//rockchip,grf = <&grf>;
id =<0>; //RK1608ERID(0-2, #RIDMKARHHIE)

cam_nums = <1>;

in_mipi=<1>  //%—sensorfJ5i Amipii&Ei&(0-3)
out_mipi=<0>; //kiHmipii@i&(0-1)

link-fregs = /bits/ 64 <LINK_FREQ>; //MIPIi&=

sensor_i2c_bus=<5>; //8EER TN
sensor_i2c_addr =<0xla>; //8EER T4

sensor-name = "IMX464";

rockchip,camera-module-index = <9>; //[E & &sensor



rockchip,camera-module-facing = "back";
rockchip,camera-module-name = "TongJu";
rockchip,camera-module-lens-name = "CHT842-MD";

/* virtual-sensor mode */

virtual-sub-sensor-config-0 { //5_ " sensorfVELEEE
id = <1>; //RK1608IE8ID(0-2, #&IDMKRHHE)
in_mipi = <2>;
out_mipi=<1>;

5

virtual-sub-sensor-config-1{ //&8 =>sensorfVEL B 2
id =<2>; //RK1608NEBID(0-2, #ZIDHRIHE)
in_mipi =<3>;
out_mipi=<1>;

b

/* multi-sensor mode end */

format-config-0 {
data_type = <0x2b>;
mipi_lane =<2>; //Ff#&sensorfylane#q
mipi_lane_out = <4>; //RK1608%H AYlane%k
field=<1>;, //LLTFEIE@sensorfiiE
colorspace = <8>;
code =<MEDIA_BUS_FMT_SRGGB10_1X10>;
width = <2712>; //sensorigit S ¥
height=<1538>;
hactive = <2712>; //RK16085iHH 93 ##Z, T4HRE, =In*sensor
vactive = <4614>;
htotal = <3616>; //tgblankEM S, —AREE30%HIblank
vtotal =<4710>;
inch0-info = <2712 1538 0x2b 0x2b 1>; //sensorkgit 3 iR
outch0-info = <2712 4614 0x2b 0x2b 1>; //RK1608%8iH £ #
hcrop = <2560>; //crop[G RIS E& 53§ =R
vcrop =<1520>;
I

sensorfydtsECESZT:

&rkcif_mipi_lvds_sditf {
#address-cells =<1>;
#size-cells = <0>;
status = "okay";
rockchip,combine-index = <0>; //#£RK1608H#ZE Y5
ports {
#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg =<0>;
#address-cells = <1>;
#size-cells = <0>;
mipi_lvds_sditf_in: endpoint@1 {
reg=<1>;
remote-endpoint = <&imx464_out7>;
data-lanes =<1 2>;
I
5



e

}

port@1 {
reg =<1>;
#address-cells = <1>;
#size-cells = <0>;
mipi_lvds_sditf: endpoint@0 {
reg =<0>;
remote-endpoint = <&isp0_vir0>;
i
5

7. CIS(cmos image sensor)JEEh

7.1 CIS ig&FFMR(DTS)

7.1.1 MIPEA

XFFRV1126fIRV1II06FEME, FEMMRILMTHNFEYIEmMIpi csi2 dphy, XFRZFdts /Y
csi_dphy0fficsi_dphyl (BHrv1126.dtsi) , FH4Ea0TF:

» datalane:®® X4 lanes;
« BRAEE2.5Gbps/lane;

SFFRK3IS6XTFEME, NE—MRAEYIEmIpi csi2 dphy, AU TAEERMER: full mode Fsplit
mode, #F%Acsi2_dphy0/csi2_dphyl/csi2_dphy2=1iB4Edphy (2rk3568.dtsi) , 4T

Full mode

{RfEMcsi2_dphy0, csi2_dphy05csi2_dphyl/csi2_dphy2 B, FRe]FEEER;
data lanef&z X4 lanes;

R AEZ2.5Gbps/lane;

Split mode

{RfEMcsi2_dphylfcsi2_dphy2, S5csi2_dphy0E R, AAERMER;
csi2_dphyl#csi2_dphy2 eI ERYEF;

csi2_dphyl#lcsi2_dphy2& B#data lanefz K22 lanes;
csi2_dphy13dR#3Edphyflane0/lanel;
csi2_dphy23d R #3dphyfilane2/lane3;

B KIERE2.5Gbps/lane

BixdtsAfl, SRUTERA
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7.1.1.1 §8ZISP

7.1.1.1.1 RV1126/RV1106
TEArv1126 ispFlos04al0 7 6## 1T FE,
fEIERF: sensor->csi_dphy->isp->ispp
arch/arm/boot/dts/rv1126-evb-v10.dtsi
IEES
« data-lanesZigRAEMREAlanell, TN EIRF mipi K5,

cam_ircut0: 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";

0s04a10: 0s04al0@36 {
compatible = "ovti,0s04a10";// BB S RshHHILEFFTE—K
reg = <0x36>;// sensor 12Ci&& ik, 711
clocks = <&cru CLK_MIPICSI_OUT>;// sensor clickinfd &
clock-names ="xvclk";
power-domains = <&power RV1126_PD_VI>;
pinctrl-names = "rockchip,camera_default";
pinctrl-0 = <&mipi_csi_clk0>;// pincti& &
//FBIR
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
// powerE 2 B B U BT
pwdn-gpios = <&gpiol RK_PD4 GPIO_ACTIVE_HIGH>;
/| BRRS, ZRSTEEES
rockchip,camera-module-index = <1>;
/] #&4B%AE, B"back"H"front"
rockchip,camera-module-facing = "front";
/| HERE
rockchip,camera-module-name = "CMK-OT1607-FV1";
// lens&
rockchip,camera-module-lens-name = "M12-4|R-4MP-F16";
//ir cuti&&
ir-cut = <&cam_ircut0>;
port {
ucam_out0: endpoint {

// mipi dphyizEiport&

remote-endpoint = <&mipi_in_ucam0>;

// mipi lane#k, llane’y <1>,4laneg <123 4>

data-lanes =<1234>;

%
3
i

&csi_dphy0 {
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status = "okay";
ports {
#address-cells =<1>;
#size-cells =<0>;
port@0 {
reg =<0>;
#address-cells = <1>;
#size-cells = <0>;
mipi_in_ucamO: endpoint@1 {
reg =<1>;
// sensorimhy port
remote-endpoint = <&ucam_out0>;
// mipilane#, llanejs <1>,4lane/g<1234>
data-lanes=<123 4>;

%

I

port@1 {
reg =<1>;

#address-cells = <1>;

#size-cells = <0>;

csidphy0_out: endpoint@0 {
reg =<0>;
// ispimBiport&
remote-endpoint = <&isp_in>;

2
b
Ji
I8
&rkisp {
status = "okay";
I8
&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 dphyiHEy port#
remote-endpoint = <&csidphy0_out>;
5
5
port@1 {
reg =<1>;
#address-cells =<1>;
#size-cells = <0>;
isp0_out: endpoint@1 {
reg=-<1>;
/] ispp import, ispHitihispp
remote-endpoint = <&ispp0_in>;
i
5



b

&rkispp {
status = "okay";

I

&rkispp_vir0 {
status = "okay";
port {
#address-cells = <1>;
#size-cells = <0>;
Ispp0_in: endpoint@0 {
reg =<0>;
// ispimport&, isppHIA
remote-endpoint = <&isp0_out>;

7.1.1.1.2 RK356X

TELAk3566 ispFlgc8034 4lane Al Ti5tER :
$EIERF: sensor->csi2_dphy0->isp
BEEES

o FHEfIEdata-lanes
o FEE(FfEcsi2_dphy_hwTis

/* fullmode: lane0-3 */
£c8034: gc8034@37 {
/| BES R MLEFRE—
compatible = "galaxycore,gc8034";
status = "okay";
// sensor 12CI&&F 4k, 741
reg =<0x37>;
// sensor mclkiRAC &
clocks =<&cru CLK_CIF_OQUT>;
clock-names ="xvclk";
//sensor F8xEE RIS FERE
power-domains = <&power RK3568_PD_VI>;
//sensor mclk pincti& &
pinctrl-names = "default";
pinctrl-0 = <&cif_clk>;
// resetER 3 BC R BB
reset-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_LOW=;
// powerdown &Rt 53 fic &e B 3B
pwdn-gpios = <&gpio4 RK_PB2 GPIO_ACTIVE_LOW>;
[/ RARS, ZESTEEE
rockchip,camera-module-index = <0>;
// REHRE, F"back"#"front"
rockchip,camera-module-facing = "back";
/| HEHRE
rockchip,camera-module-name = "RK-CMK-8M-2-v1";
// lens$

rockchip,camera-module-lens-name = "CK8401";
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port {
gc8034_out: endpoint {
// csi2 dphyifBport&
remote-endpoint = <&dphy0_in>;
// csi2 dphy lane#, 1llane)y <1>,4lane}y <123 4>
data-lanes =<1234>;
i
5
Ji

&csi2_dphy_hw {
status = "okay";

I8

&csi2_dphy0 {
//csi2_dphy0FR5Scsi2_dphyl/csi2_dphy2RBSER, B
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>;

dphy0_in: endpoint@1 {
reg =<1>;
// sensorimh port
remote-endpoint = <&gc8034_out>;
// csi2 dphy lane#}, 1llanejs <1>,4lane/y <12 3 4>,F S5sensorif—
data-lanes =<12 3 4>;

I

13

port@1 {
reg=-<1>;

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

dphy0_out: endpoint@1 {
reg=<1>;
// ispimBIport&
remote-endpoint = <&isp0_in>;
k
I3
g
k
&rkisp {
status = "okay";

b

&rkisp_mmu {



status = "okay";

b

&rkisp_vir0 {
status = "okay";

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

isp0_in: endpoint@0 {
reg=<0>;
// csi2 dphyiid port
remote-endpoint = <&dphy0_out>;
b
Ji
I8

7.1.1.2 §$EVICAP

7.1.1.2.1 RV1126/RV1109

LImipi 0s04a10 4 lanesiEiZvicap il :

fEHERF: sensor->csi dphy->mipi csi host->vicap
IEZES.

« data-lanes/ZigRAEMAERNlanel, TN AR Amipi K8,
o dphyZEE#&#Z=lcsi hostTi =,

0s04a10: 0s04al0@36 {
/| BESWehHHAFREBE—K
compatible = "ovti,0s04a10";
// sensor 12CI&&F 4k, 741
reg = <0x36>;
// sensor mclkIREZE
clocks = <&cru CLK_MIPICSI_OUT>;
clock-names ="xvclk";
//sensor 18X EBIRIE{FEEE
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";
pinctrl-0 = <&mipicsi_clk0>;
// powerdown &Rt 53 Bt &e B 3B
pwdn-gpios = <&gpiol RK_PD4 GPIO_ACTIVE_HIGH>;
[/ BARS, ZESTEES
rockchip,camera-module-index = <1>;
/] #84A88 |, & "back"f"front"
rockchip,camera-module-facing = "front";
/] HEHRE
rockchip,camera-module-name = "CMK-OT1607-FV1";
// lens$
rockchip,camera-module-lens-name = "M12-40IRC-4MP-F16";
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/] ircut®
ir-cut = <&cam_ircut0>;
port {
ucam_out0: endpoint {
// csi2 dphyimBiport&
remote-endpoint = <&mipi_in_ucam0>;
// csi2 dphy lane#, 1llane’y <1>,4lane/y <123 4>
data-lanes =<12 3 4>,
i
5
k

&csi_dphyo {
//csi2_dphy0R5csi2_dphyl/csi2_dphy2@BHER, BERF
status = "okay";

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

mipi_in_ucamO: endpoint@1 {
reg=-<1>;
// sensorimh port
remote-endpoint = <&ucam_out0>;
// csi2 dphy lane#}, llaneX <1>,4lane’y <12 3 4>,F 5sensorifi—
data-lanes=<1234>;

I

I

port@1 {
reg=<1>,

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

csidphy0_out: endpoint@0 {
reg =<0>;
// csi2 hostimRIport#
remote-endpoint = <&mipi_csi2_input>;

I3

I
L
2

&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@1 {
reg =<1>;
// csi2 dphy if#port&
remote-endpoint = <&csidphy0_out>;
// csi2 host lane#%, 1llanefy <1>, 4laned <12 3 4>,F 5sensorip—&
data-lanes =<12 3 4>;

ke

13

port@1 {
reg =<1>;

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

mipi_csi2_output: endpoint@0 {
reg =<0>;
// vicapim#iport&
remote-endpoint = <&cif_mipi_in>;
// csi2 host lane#k, llaneXy <1>, 4laney <12 3 4>,F 5sensorim—
data-lanes=<1234>;

i

b
3
I8

&rkcif_mipi_Llvds {
status = "okay";

port {
/* MIPI CSI-2 endpoint */
cif_mipi_in: endpoint {
// csi2 hostigRIport
remote-endpoint = <&mipi_csi2_output>;
// vicap i lane#g, llaney <1>,4lane)y <12 3 4>, 5sensorimn—
data-lanes=<12 3 4>;
5
13
li

&rkcif_mipi_lvds_sditf {
status = "okay";

port {
/* sditf endpoint */
mipi_lvds_sditf: endpoint {
//isp BB EimportH&
remote-endpoint = <&isp_in>;
//mipi csi2 dphy#ilane#k, Ssensor—3K
data-lanes=<12 3 4>;
5
b
I

&rkisp {
status = "okay";

b

&rkisp_vir0 {



status = "okay";

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

isp_in: endpoint@0 {
reg =<0>;
//vicap sditff9im =2
remote-endpoint = <&mipi_lvds_sditf>;

i

5
1
It

7.1.1.2.2 RK356X

gc5025 2lanef#i%rk3566 evb2 mipi csi2 dphyfdlane2/lane39fjl:
HHEXF: sensor->csi2 dphy->mipi csi host->vicap

EES

« data-lanesiAFsRBEAER M lanesk, TN EIRF)Imipi FEEY;
o dphyZEZE##EScsi hostTi=;
. FEfFaEcsi2 dphy hwiiss,

/* split mode: lane:2/3 */
£c5025: gc5025@37 {
status = "okay";
/| BES R LEF R E—
compatible = "galaxycore,gc5025";
// sensor 12Ci&& sk, 71U
reg =<0x37>;
// sensor mclkIREZE
clocks =<&pmucru CLK_WIFI>;
clock-names = "xvclk";
//sensor mclk pinctli&E
pinctrl-names = "default";
pinctrl-0 = <&refclk_pins>;
// resetER 3 BC R B BT
reset-gpios = <&gpio3 RK_PA5 GPIO_ACTIVE_LOW=;
// powerdown &Rt 53 Bt &e B 3B
pwdn-gpios = <&gpio3 RK_PB0 GPIO_ACTIVE_LOW>;
//sensor 18X BBIRIH{EEE
power-domains = <&power RK3568_PD_VI>;
/*power-gpios = <&gpio0 RK_PC1 GPIO_ACTIVE_HIGH=>;*/
[/ RARS, ZESTEEES
rockchip,camera-module-index = <1>;
// RAERA, F"back"f"front"
rockchip,camera-module-facing = "front";
/| HEHRE
rockchip,camera-module-name = "TongJu";
// lens?&
rockchip,camera-module-lens-name ="CHT842-MD";
port {
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gc5025_out: endpoint {
// csi2 dphyiz#port&
remote-endpoint = <&dphy2_in>;
// csi2 dphy lane#, 2lane}y <12>,4laney <123 4>
data-lanes =<1 2>;
i
i

&csi2_dphy_hw {
status = "okay";

g

&csi2_dphy2 {
//csi2_dphy2R5csi2_dphyORIBYER, BEfF;RIScsi2_dphylH1T6ERA
status = "okay";

/*
* dphy2 only used for split mode,
* can be used concurrently with dphyl
* 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>;

dphy2_in: endpoint@1 {
reg=-<1>;
// sensorimiY port&
remote-endpoint = <&gc5025_out>;
// csi2 dphy lane#}, 2lane’y <1 2>, 4lane}y <12 3 4> 5sensorin—
data-lanes =<1 2>;

e

13

port@1 {
reg= <1>;

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

dphy2_out: endpoint@1 {

reg=<1>;
// csi2 hostimRIport
remote-endpoint = <&mipi_csi2_input>;
I3
g
k
L
&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@1 {
reg =<1>;
// csi2 dphy iwEIport
remote-endpoint = <&dphy2_out>;
// csi2 host lane#k, 2laney <1 2>, 4lanefy <12 3 4>, 5sensorin—=
data-lanes =<1 2>;

If

e

port@1 {
reg= <1>;

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

mipi_csi2_output: endpoint@0 {
reg = <0>;
// vicapiffport&
remote-endpoint = <&cif_mipi_in>;
// csi2 host lane#k, 1llanefy <1>, 4laned <12 3 4>,F 5sensorip—&
data-lanes =<1 2>;

&rkcif_mipi_Llvds {
status = "okay";

port {
cif_mipi_in: endpoint {
// csi2 hostimfyport&

remote-endpoint = <&mipi_csi2_output>;
// vicap U lane#8, 2lanely <1 2>, 4laney <12 3 4>, 5sensoriz—
data-lanes =<1 2>;
5
13
i

&rkcif_mipi_lvds_sditf {
status = "okay";

port {
/* MIPI CSI-2 endpoint */
mipi_lvds_sditf: endpoint {
//isp BB Eimport#&
remote-endpoint = <&isp_in>;
//mipi csi2 dphy®#lane$k, Ssensor—&
data-lanes =<1 2>;
i
k



|5

&rkisp {
status = "okay";

e

&rkisp_vir0 {
status = "okay";

ports {

}
e

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

isp_in: endpoint@0 {
reg =<0>;
//vicap mipi sditff¥iE =2
remote-endpoint = <&mipi_lvds_sditf>;
i
I

7.1.1.2.3 RK3588

Hlimx464#Zdphy1 4|

/H

Vv

}

b

data-lanes@# iR EAEA R lane$k, BMTEIRS Aamipi 5,

dphyZEE# &2 csi hostTim, csi2_dphy3xIEAmipi4_csi2;

csi2_dphy3REBZHET R, REMRMYIIET Rcsi2_dphyl_hw,
rkcif_mipi_lvds4@vicapIEF—NMEET R, MIETRrkcf &3 NiommuRERE L,
rkcif_mipi_lvds4_sditf@ EINF T =, rkcif_mipi_lvds4BEIT =, FREEEisp.
sensoriRaf—AgSLIMavdd/dvdd/dovdd =N EBIRIR(E, SNSRERAZEMrk80953 ALt R EBIRAI LIE
EEsensorT RELE L, WMREALDOFINEBRIR, FrEMR@E I gpiolshl, AIUSE
vee_mipicsilEL B ERET =, ALUEIS|AItHCRETE, EATZEEERR—BFR. Bi%
BB dvddEBIRES FERZ, avdd/dovddmI A, dvddHAERY, WMRINZFLLIKRK, FIEEHIIBIET
HERE, BEGISE, ¥mIEGHRE, EEFEE,

cc_mipicsil: vce-mipicsil-regulator {
compatible = "regulator-fixed";
gpio = <&gpio4 RK_PA6 GPIO_ACTIVE_HIGH>;
pinctrl-names = "default";
pinctrl-0 = <&mipicsil_pwr>;
regulator-name = "vcc_mipicsil";
enable-active-high;

&csi2_dphyl_hw {
status = "okay";

I

&csi2_dphy3 {
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status = "okay";

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

mipi_in_ucam: endpoint@1 {
reg =<1>;
remote-endpoint = <&imx464_out>;
data-lanes =<1234>;
|3
5
port@1 {
reg =<1>;
#address-cells = <1>;
#size-cells = <0>;

csidphy3_out: endpoint@0 {
reg=<0>;
remote-endpoint = <&mipi4_csi2_input>;
I3
%
K
I8

&i2c4 {
status = "okay";
pinctrl-0 = <&i2c4m3_xfer>;

imx464: imx464@36 {
compatible = "sony,imx464";
status = "okay";
reg = <0x36>;
clocks = <&cru CLK_MIPI_CAMARAOUT_M4>;
clock-names ="xvclk";
pinctrl-names = "default";
pinctrl-0 = <&mipim0_camera4_clk>;
avdd-supply = <&vcc_mipicsil>;
reset-gpios = <&gpiol RK_PD6 GPIO_ACTIVE_HIGH>;
pwdn-gpios = <&gpio3 RK_PC1 GPIO_ACTIVE_HIGH=>;
rockchip,camera-module-index = <0>;
rockchip,camera-module-facing = "back";
rockchip,camera-module-name = "CMK-OT1980-PX1";
rockchip,camera-module-lens-name = "SHG102";
port {
imx464_out: endpoint {
remote-endpoint = <&mipi_in_ucam>;
data-lanes=<1234>;
i
i
3
It

&mipi4_csi2 {



status = "okay";

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

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

mipi4_csi2_input: endpoint@1 {
reg =<1>;
remote-endpoint = <&csidphy3_out>;
7
I

port@1 {
reg =<l1>;
#address-cells = <1>;
#size-cells = <0>;

mipi4_csi2_output: endpoint@0 {
reg = <0>;
remote-endpoint = <&cif_mipi_in4>;
7
I
k
I8

&pinctrl {
cam {
mipicsil_pwr: mipicsil-pwr {
rockchip,pins =
/* camera power en */
<4 RK_PA6 RK_FUNC_GPIO &pcfg_pull_none>;
b
K
I8

&rkcif {
status = "okay";

I

&rkcif_mipi_lvds4 {
status = "okay";

port {
cif_mipi_in4: endpoint {
remote-endpoint = <&mipi4_csi2_output>;
b
I3
I

&rkcif_mipi_lvds4_sditf {
status = "okay";

port {



mipi4_lvds_sditf: endpoint {
remote-endpoint = <&isp0_vir0>;
I
b
I

&rkcif_mmu {
status = "okay";

b

#if 1
&rkispO0 {

status = "okay";

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

//max-input = <2688 1520 30>;%FsensorDWELR—1%, FERLE
Iz

&isp0_mmu {

status = "okay";
i
#else //sensorf PR AT 16M(4672x3504) EE 2 NispA LM IE
/* dualisp case need width 32 align, height 8 align */
&rkisp_unite_mmu {

status = "okay";

I

&rkisp_unite {
status = "okay";

I

&rkisp0_vir0 {

status = "okay";

rockchip,hw = <&rkisp_unite>;
I
#endif

&rkisp0_vir0 {
status = "okay";
port {
#address-cells = <1>;
#size-cells = <0>;

isp0_vir0: endpoint@0 {
reg=<0>;
remote-endpoint = <&mipi4_lvds_sditf>;

I

7.1.1.2.4 RV1106

dtsBizE &£ arch/arm/boot/dts/rv1106-evb-cam.dtsi
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7.1.1.2.5 RK3562

dtsEe &S & arch/arm64/boot/dts/rockchip/rk3562-evb1-cam.dtsi

7.1.2 LVDS#O

7.1.2.1 §5ZVICAP

7.1.2.1.1 RV1126/RV1109
Mimx327 4lanefafjl, $EHEX RINTF:
fittERF: sensor->csi dphy->vicap
EEZES

o dphyRFEEHEEZCcsi hostT =, BNSHARILHIE,;
« data-lanesZigFEEAFE RN lanel, TSNS EIEIE,
o bus-type WMEEE N 3, BUEZEIRFAlvdsiZEO, SEEEREILLM;

imx327:imx327@1a {
/| BES R LEFRE—H
compatible = "sony,imx327";
// sensor 12Ci&&F 4k, 741
reg = <0Oxla>;
// sensor mclkIREZE
clocks = <&cru CLK_MIPICSI_OUT>;
clock-names ="xvclk";
//sensor 18X EBIRIE{FEEE
power-domains = <&power RV1126_PD_VI>;
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd=>;
//sensor mclk pinctli& &
pinctrl-names = "default";
pinctrl-0 = <&mipicsi_clk0>;
// powerdown &Rt 53 Bic &e B 3 B
pwdn-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_HIGH>;
// resetER 3 BC R B XM EBF
reset-gpios = <&gpiol RK_PD5 GPIO_ACTIVE_HIGH>;
[/ BRRS, ZRSTEEES
rockchip,camera-module-index = <1>;
// #4858, &"back"#1"front"
rockchip,camera-module-facing = "front";

/| AR
rockchip,camera-module-name = "CMK-OT1607-FV1";
// lens&
rockchip,camera-module-lens-name = "M12-4IR-4MP-F16";
// ircut$g
ir-cut = <&cam_ircut0>;
port {

ucam_out0: endpoint {

// csi2 dphyimBiport

remote-endpoint = <&mipi_in_ucamO0>;
//csi2 dphy lvds lane#k, llaney <1>,4lanefy <4>, HIFUEE
data-lanes = <4>;


af://n494
af://n496
af://n497
af://n498

//\Wds#EOMER, KIIEE
bus-type =<3>;
2
5
I3

&csi_dphy0 {
//csi2_dphy0R5csi2_dphyl/csi2_dphy2@ER{ER, BERF
status = "okay";

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

mipi_in_ucamO0: endpoint@1 {
reg=<1>;
// sensoriwh port
remote-endpoint = <&ucam_out0>;
//csi2 dphy lvds lane#%, llane’y <1>, 4lane’y <4>, ATUEE
data-lanes = <4>;
//\dsiEOREER, KIERE
bus-type = <3>;

e

I

port@1 {
reg =<1>;

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

csidphy0_out: endpoint@0 {
reg =<0>;
// vicap liteifBport#&
remote-endpoint = <&cif_lite_lvds_in>;
//csi2 dphy lvds lane#k, llane <1>, 4lanefy <4>, ST
data-lanes = <4>;
[\ds#EOMER, HIIEE
bus-type = <3>;

i

I

e

&rkcif_lite_mipi_lvds {
status = "okay";

port {

/* lvds endpoint */

cif_lite_lvds_in: endpoint {
// csi2 dphyim#Iport#
remote-endpoint = <&csidphy0_out>;
//csi2 dphy lvds lane#%, llanefs <1>, 4lanef <4>, AIHETE
data-lanes = <4>;
[/\vdstEORZERY, RIIEE
bus-type = <3>;



|3
b
ke

&rkcif_lite_sditf {
status = "okay";

port {
/* lvds endpoint */
lite_sditf: endpoint {
//isp BN IE & IHport#
remote-endpoint = <&isp_in>;
//csi2 dphy#ilane$k, Ssensor—
data-lanes = <4>;

JI§

I
15
&rkisp {

status = "okay";
15
&isp0_mmu {

status = "okay";
15
&rkisp_vir0 {

status = "okay";

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

isp_in: endpoint@0 {
reg =<0>;
//\ite vicap lvds sditf89is =&
remote-endpoint = <&lite_sditf>;

12

i
k
I

FEEANIspAIER, AJLURIRTEEN:

&rkisp {

status = "disabled";
I
&isp0_mmu {

status = "disabled";
Iz

&rkisp_unite {
status = "okay";

|5



&rkisp_unite_mmu {
status = "okay";

I

&rkisp0_vir0 {
status = "okay";

/* hw S| RuniteTy s2*/
rockchip,hw = <&rkisp_unite>;

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

isp0_vir0: endpoint@0 {
reg =<0>;
remote-endpoint = <&mipi4_lvds_sditf>;
3
L
I8

7.1.3 DVPEO

7.1.3.1 §5EVICAP

7ERV1126/RV1109/RK356X/RK3588F & L, dvpEiEXZOMNItsEEER—H,
7.1.3.1.1 BT601

Mar0230 bt60179fl, FEHEXRIMT:

HEIEXRF: sensor->vicap

AEES
o hsync-active/vsync-active 4 FERE, AFVARERZ S EMIRAIBT601EO, EFREERIRAIA
BT656%#%M;

« pclk-sample/bus-widthaJik;

o WiifEsensordkERYg_mbus_configiE 9, @idflagtgBA=iFlisensorfyhsync-acitve/vsync-
active/pclk-ativeBIE MR, TNESHIEWEIEIE;

o pinctrlEES|AxY, LUXIbt601EXgpiofiiEiziomux, TNESFHIEWEILIE,

g_mbus_configiE QR FIEIT:

static int ar0230_g_mbus_config(struct v4l2_subdev *sd,
struct v412_mbus_config *config)
{
config->type = V4L2_MBUS_PARALLEL;
config->flags = V4L2_MBUS_HSYNC_ACTIVE_HIGH |
V4L2_MBUS_VSYNC_ACTIVE_HIGH |
V4L2_MBUS_PCLK_SAMPLE_FALLING;
return 0;

}
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dtsECER BT :

ar0230: ar0230@10 {

/| BES R ILELF R R —
compatible = "aptina,ar0230";
// sensor 12Ci&& ik, T4
reg = <0x10>;
// sensor mclkiRECE
clocks = <&cru CLK_CIF_OUT>;
clock-names ="xvclk";
//sensor 18X BRI fERE
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
power-domains = <&power RV1126_PD_VI>;
// powerdown &Rt 53 Bic &2 B X B
pwdn-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
[*reset-gpios = <&gpio2 RK_PC5 GPIO_ACTIVE_HIGH=>;*/
//ERE dvpiEx $EE A BT PP E R
pinctrl-names = "default";
pinctrl-0 = <&cifm0_dvp_ctl>;
[/ RARS, ZESTEEE
rockchip,camera-module-index = <0>;
// RAERA, F"back"F"front"
rockchip,camera-module-facing = "back";
/| HEHRE
rockchip,camera-module-name = "CMK-OT0836-PT2";
// lens$
rockchip,camera-module-lens-name = "YT-2929";
port {

cam_para_outl: endpoint {

remote-endpoint = <&cif_para_in>;

k5

5
I8

&rkcif_dvp {
status = "okay";

port {
/* Parallel bus endpoint */
cif_para_in: endpoint {
//sensorimendpoint&
remote-endpoint = <&cam_para_outl>;
//sensorifmtB XL E S
bus-width = <12>;
hsync-active = <1>;
vsync-active = <1>;
pclk-sample = <0>;
i
b
I

&rkcif_dvp_sditf {
status = "okay";

port {



e

5

/* parallel endpoint */

dvp_sditf: endpoint {
//isp EINIZEiFport#
remote-endpoint = <&isp_in>;
//sensorifmtB XL E S
bus-width =<12>;
hsync-active = <1>;
vsync-active = <1>;
pclk-sample = <0>;

&rkisp {

e

status = "okay";

&rkisp_vir0 {

e

status = "okay";

ports {

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

isp_in: endpoint@0 {
reg =<0>;
//dvp sditfB9i s
remote-endpoint = <&dvp_sditf>;
I8
I

}

7.1.3.1.2 BT656/BT1120

BT656/BT112089dts A& —.
Plava fpga bt11204f, ##HEXARWT:

HIERF: sensor->vicap
FEEES

hsync-active/vsync-active R EEE, HNIVAIERZ L EMITSIRFIFBTE0];
pclk-sample/bus-widthA]i%;

WATEsensorIRafdg_mbus_configi&OH, @it flagE E1888 HFisensoriypclk-ativeBI B R
M, SN2SBEEWEIEHIE,

WIS HIvAL2_subdev_video_opsHEIquerystdiz O, 35BAHATHEOAATSCIEO, SNSRI E
WEIEIE,

WASEBRKMODULE_GET_BT656_MBUS_INFO, BT656/BT1120&8=2iHEXMoctl, IEORS,
LM S Edrivers/media/i2c/nvp6158_drv/nvp6158_v4l2.c

pinctrlZEE5| X, LUXTbt656/bt112048kgpioffitBRziomux, HMESHEEWEIEIE,

g_mbus_configi&O/RFIMIBIT:
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static int avafpga_g_mbus_config(struct v4l2_subdev *sd,
struct v4l2_mbus_config *config)
{
config->type = V4L2_MBUS_BT656;
config->flags =V4L2_MBUS_PCLK_SAMPLE_RISING;

return 0;

}
querystd#ZORFIEIT:

static int avafpga_querystd(struct v4l2_subdev *sd, v4l2_std_id *std)

{
*std = V4L2_STD_ATSC;

return 0;

}

dtsECERBIMNT:

avafpga: avafpga@70 {

/| BES PRI F R EBE—K
compatible = "ava,fpga";
/] sensor 12Ci&& ik, 741
reg = <0x10>;
// sensor mclk;RECE
clocks =<&cru CLK_CIF_QUT>;
clock-names ="xvclk";
//sensor tHx BB R ERE
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
// powerdownE IS Ec R BB F
power-domains = <&power RV1126_PD_VI>;
pwdn-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
[*reset-gpios = <&gpio2 RK_PC5 GPIO_ACTIVE_HIGH=>;*/
/[BCB dvpiEX #iRE AR S E
pinctrl-names = "default";
pinctrl-0 = <&cifm0_dvp_ctl>;
/| BERRS, ZRSAEEE
rockchip,camera-module-index = <0>;
/] ¥4BEAE, B"back"#l"front"
rockchip,camera-module-facing = "back";
/| HEHRE
rockchip,camera-module-name = "CMK-OT0836-PT2";
// lens$&
rockchip,camera-module-lens-name = "YT-2929";
port {

cam_para_out2: endpoint {

remote-endpoint = <&cif_para_in>;

5

Ji
I8

&rkcif_dvp {
status = "okay";



port {
/* Parallel bus endpoint */
cif_para_in: endpoint {
//sensorimendpoint&
remote-endpoint = <&cam_para_out2>;
//sensorimiB X ECESE, Ak
bus-width =<16>;
pclk-sample = <1>;
5
k
b

&rkcif_dvp_sditf {
status = "okay";

port {
/* parallel endpoint */
dvp_sditf: endpoint {
//isp BN Import#&
remote-endpoint = <&isp_in>;
bus-width =<16>;
pclk-sample = <1>;

k
k
k
&rkisp {
status = "okay";
2
&rkisp_vir0 {

status = "okay";

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

isp_in: endpoint@0 {
reg =<0>;
//dvp sditf89iE =&
remote-endpoint = <&dvp_sditf>;
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7.1.3.1.3 RV1106 DVP DTS ;¥ =EIn
SERIERERR, BAETH, FEmMckEREGERIZBL ARG EEEC BRI,

rv11063z 3@ dvpBpinctrl, EERIEEGFERBE REdtsS|BEFMpinctrl,
MO:

X #FBT1120, 16bit#i#z
Z#BT656, 8bit#iiz
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£ 1%BT601, 8/10/12bit#iE
XA pinTZETEFMmipi dphy pinE ARIIE R, mipi dphyfI TIERESBERENTTLER, Erkcif_dvpT
SEES|Amipi dphyWTs, SEWMTF:

&rkcif_dvp {
status = "okay";

rockchip,dphy_hw = <&csi2_dphy_hw=>;

b

M1:
% $5BT656, 8bit#iiE
X #BT601, 8/10%kiE
AT S mipiE Y ER.

AR BEirkFadvpHERESNTT, BRIt —EZFARRRKESFIRITSEEm, MHIEESFR
REXRIZITSBRTEFRSE,

7.1.4 Zsensor ;i
BEANEFIsp BT ENZMEE, SRNERLIEZEraw sensorfiiE,

X$Frv1109/rv1126/rk356x vicapREEdvp raw#iE R EEFRIF L ETEE, ispBrawBINR £ ET=FE, X
Fdvp raw#iiEitispAIBREREI, FEFEUFELEISP/VICAP RAWTF(EIE T,

7.1.4.1 RV1126/RV1109

§EERX R, isp0->ispp0Flispl->ispplEEIEEErv1126.dtsi

rv1109/rv1126 isp/ispp, wRAFNER FTRZAIU4EKER, RIB1T1Erv1126.dtsitg
rkisp_virO~rkisp_vird/rkispp_virO~rkispp_vir4

mipii#ispkcififtispali%,

rv1109/rv1126%z 2 phyiEO, | phyrIE A Amipi/lvds, Bi&%ZH#F4lane
rv1109/rv1126%#F1-dvp#E M, <#FBT601/BT656/BT1120

ispSziFmipigidvpiiiN\: mipi/dvpREE2i%]l, FiARR TIE

vicap Z#Fmipi/lvds/dvp: mipi/lvds@ERXR, TERNER, dvprllS5aiEFEREE
vicap lite Xz #lvds

BEF A EEEEEER T A2, rv1109/rv1126 B Fif% 23 Kraw sensorigtispAhIE

7.1.4.1.1 WiR#ispiF

sensor0 (mipi) ->csi_dphy0->csi2->vicap->isp0->ispp0
sensorl (mipi) ->csi_dphyl->ispl->isppl

f518%: arch/arm/boot/dts/rv1109-evb-ddr3-v12-facial-gate.dts
gc2053->csi_dphy0->csi2->vicap->ispl->isppl
ov2718->csi_dphyl->isp0->ispp0
NFARED BRI TEEEREER
&rkispp {

status = "okay";

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


af://n562
http://xn--isp-o59d687bjo9c8e0a/VICAP%20RAW%E5%AD%98%E5%82%A8%E6%A0%BC%E5%BC%8F
af://n565
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max-input = <2688 1520 30>;//BX R [Elsensorfy e K Fo Fl = Az i 2
|5

7.1.4.1.2 =iRi#tispIE

sensor0 (mipi) ->csi_dphy0->csi2->vicap->isp0->ispp0
sensorl (mipi) ->csi_dphyl->ispl->isppl

sensor2 (DVP) ->vicap->isp2->ispp2

14

sensor0 (mipi) ->csi_dphy0->csi2->vicap->isp0->ispp0
sensorl (lvds) ->csi_dphyl->vicap lite->ispl->isppl
sensor2 (DVP) ->vicap->isp2->ispp2

KFISE:
bf2253-0(mipi)->dphy0->csi2->vicap(mipi)->isp0->ispp0
bf2253-1(mipi)->dphyl->ispl->isppl
gcl054(dvp)->vicap(dvp)->isp2->ispp2

&i2cl{
status = "okay";
clock-frequency = <400000>;

gc1054: gc1054@21 {
compatible = "galaxycore,gc1054";
reg=<0x21>;
clocks =<&cru CLK_CIF_OUT>;
clock-names = "xvclk";
power-domains = <&power RV1126_PD_VI>;

pwdn-gpios =<&gpio3 RK_PA5 GPIO_ACTIVE_HIGH>;
reset-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_LOW>;

rockchip,grf = <&grf>;
pinctrl-names = "default";
pinctrl-0 = <&cifm0_dvp_ctl>;

rockchip,camera-module-index = <0>;
rockchip,camera-module-facing = "back";
rockchip,camera-module-name = "GC1054_B";
rockchip,camera-module-lens-name = "GC1054_LEN";
port {
cam_para_outl: endpoint {
remote-endpoint = <&cif_para_in>;
bus-width =<10>;
hsync-active = <1>;
vsync-active = <1>;

bf2253_isp0: bf2253_isp0@6d {
compatible = "ovti,bf2253_isp0";
reg = <0x6d>;
clocks =<&cru CLK_MIPICSI_OUT>;
clock-names ="xvclk";
power-domains = <&power RV1126_PD_VI>;
pinctrl-names = "rockchip,camera_default";


af://n571

pinctrl-0 =<&mipicsi_clk0>;

power-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_HIGH>;
pwdn-gpios =<&gpiol RK_PD4 GPIO_ACTIVE_LOW>;
reset-gpios = <&gpiol RK_PD5 GPIO_ACTIVE_HIGH>;

avdd-supply =<&vcc_3v3>;
dovdd-supply = <&vcc_1v8>;
dvdd-supply =<&vcc_1v8>;

rockchip,camera-module-index = <1>;
rockchip,camera-module-facing = "front";
rockchip,camera-module-name = "LA6110PA";
rockchip,camera-module-lens-name = "YM6011P",;
port {
cam_outl: endpoint {
remote-endpoint = <&mipi_in_ucam>;
data-lanes =<1>;
I
i
B
Ik

&i2c3{
status = "okay";
clock-frequency = <400000>;
pinctrl-names = "default";
pinctrl-0 = <&i2c3m2_xfer>;

bf2253_ispl: bf2253_ispl@6d {
compatible = "ovti,bf2253_isp1";
reg = <0x6d>;
clocks = <&cru CLK_MIPICSI_OUT>;
clock-names = "xvclk";
power-domains = <&power RV1126_PD_VI>;
pinctrl-names = "rockchip,camera_default";
//pinctrl-names = "rockchip,camera_sleep";
pinctrl-0 = <&mipicsi_clkl>;

power-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_HIGH>;
pwdn-gpios =<&gpio3 RK_PA4 GPIO_ACTIVE_LOW>;
reset-gpios = <&gpio2 RK_PAO GPIO_ACTIVE_HIGH>;

avdd-supply =<&vcc_3v3>;
dovdd-supply = <&vcc_1v8>;
dvdd-supply =<&vcc_1v8>;

rockchip,camera-module-index = <2>;
rockchip,camera-module-facing = "front";
rockchip,camera-module-name = "LA6110PA";
rockchip,camera-module-lens-name ="YM6011P";
port {
cam_out0: endpoint {
remote-endpoint = <&csi_dphyl_input>;
data-lanes =<1>;
Ji
Ji
Ii



&csi_dphy0 {
status = "okay";
ports {
port@0 {
mipi_in_ucam: endpoint@1 {
remote-endpoint = <&cam_out1>;
data-lanes =<1>;
i
5
port@1 {
csi_dphy0_out: endpoint@0 {
remote-endpoint = <&mipi_csi2_input>;
data-lanes =<1>;
i
5
Ji

b

&csi_dphyl {
status = "okay";
ports {
port@0 {
csi_dphyl_input: endpoint@1 {
remote-endpoint = <&cam_out0>;
data-lanes = <1>;
5
5
port@1 {
csi_dphyl_output: endpoint@0 {
remote-endpoint = <&isp_inl>;
data-lanes =<1>;
15
i
I3
It

&mipi_csi2 {
status = "okay";
ports {
port@0 {
mipi_csi2_input: endpoint@1 {
remote-endpoint = <&csi_dphy0_out>;
data-lanes = <1>;
2
5

port@1 {
mipi_csi2_output: endpoint@0 {
remote-endpoint = <&cif_mipi_in>;
data-lanes = <1>;
2
b
Ji
li



&rkcif_mipi_Llvds {
status = "okay";
port {
cif_mipi_in: endpoint {
remote-endpoint = <&mipi_csi2_output>;
data-lanes =<1>;
I
I3
It
&rkcif_mipi_lvds_sditf {
status = "okay";

port {
lvds_sditf: endpoint {
remote-endpoint = <&isp_in0>;
data-lanes =<1>;
k
k
If

&rkcif_dvp {
status = "okay";
//iommus = <&rkcif_mmu>;
///delete-property/ memory-region;
port {
/* Parallel bus endpoint */
cif_para_in: endpoint {
remote-endpoint = <&cam_para_outl>;
bus-width = <8>;
hsync-active = <1>;
vsync-active = <1>;

b
e

&rkcif_dvp_sditf {
status = "okay";
port {
/* Parallel bus endpoint */
dvp_sditf: endpoint {
remote-endpoint = <&isp_in2>;
k
I

&rkisp_vir0 {
status = "okay";

ports {
port@0 {
reg = <0>;

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

isp_in0: endpoint@0 {
reg= <0>;
remote-endpoint = <&lvds_sditf>;

e



|3

k
I
&rkisp_virl {
status = "okay";
ports {
port@0 {
reg=<0>;
#address-cells =<1>;
#size-cells =<0>;
isp_inl: endpoint@0 {
reg =<0>;
remote-endpoint = <&csi_dphyl_output>;
5
s
[3
i
&rkisp_vir2 {
status = "okay";
ports {
port@0 {
reg=<0>;
#address-cells = <1>;
#size-cells = <0>;
isp_in2: endpoint@0 {
reg =<0>;
remote-endpoint = <&dvp_sditf>;
k5
L
k
1%

&rkispp_vir0 {
status = "okay";

I

&rkispp_virl {
status = "okay";

I

&rkispp_vir2 {
status = "okay";

I
&rkcif {

status = "okay";
I

rkisp: rkisp@ffb50000 {
status = "okay";

b

&rkispp {



status = "okay";

max-input = <1600 1200 30>;

memory-region = <&isp_reserved>;

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

e

rkcif_mmu: iommu@ffae0800{
status = "disabled";

b

rkisp_mmu: iommu@ffb51a00 {
status = "disabled";

b

&rkispp_mmu {
status = "disabled";

I

7.1.4.2 RK3566/RK3568

rk356x isp, WEATFHNER FTREEILUARER, AIE171Erk3568.dtsitg Mrkisp_vir0~rkisp_vir4
mipi#ispcifitispali%.

rk356xZ#F1M4lane phy# O, X4-phyala 21 2lanefIphy R
rk356xZ 11N dvpiEO, Z#FBT601/BT656/BT1120
ispz#Fmipigidvpii N mipi/dvp REE2i%], TR T

vicap Z#mipi/dvp: mipi5dvpa] LR {EF

BEX A EEEGEREN TR, rk356xBRIRZ X F3HKraw sensori#tisphiE

7.1.4.2.1 WiR#ispAbiE:

SELH):
ov5695->dphyl->isp_vir0
gc5025->dphy2->csi2->vicap->isp_virl

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

port {
0ov5695_out: endpoint {
remote-endpoint = <&dphyl_in>;
data-lanes =<1 2>;
12
5
I8

£c5025: gc5025@37 {
status = "okay";

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

k
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b

&csi2_dphy_hw {
status = "okay";

b

&csi2_dphyl {
status = "okay";

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

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

dphyl_in: endpoint@1 {
reg =<1>;
remote-endpoint = <&ov5695_out>;
data-lanes =<1 2>;

I

I

port@1 {
reg =<1>;

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

dphyl_out: endpoint@1 {
reg =<1>;
remote-endpoint = <&isp0_in>;
i
i
I3
It

&csi2_dphy2 {
status = "okay";

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

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

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



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

dphy2_out: endpoint@1 {

reg =<1>;
remote-endpoint = <&mipi_csi2_input>;
i
5
k
2
&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@1 {
reg=<1>;
remote-endpoint = <&dphy2_out>;
data-lanes =<12>;

|5

b

port@1 {
reg= <1>;

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

mipi_csi2_output: endpoint@0 {
reg =<0>;
remote-endpoint = <&cif_mipi_in>;
data-lanes =<1 2>;

I3

I
L
2

&rkcif_mipi_lvds {
status = "okay";

port {
cif_mipi_in: endpoint {
remote-endpoint = <&mipi_csi2_output>;
data-lanes =<1 2>;
I
13
i

&rkcif_mipi_lvds_sditf {



status = "okay";

port {
mipi_lvds_sditf: endpoint {
remote-endpoint = <&ispl_in>;
data-lanes =<1 2>;
I
13
Ji

&rkisp {
status = "okay";
/* the max input w h and fps of mulit sensor */
max-input = <2592 1944 30>;

k

&rkisp_vir0 {
status = "okay";

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

isp0O_in: endpoint@0 {
reg = <0>;
remote-endpoint = <&dphyl_out>;
12
3
L
k

&rkisp_virl {
status = "okay";

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

ispl_in: endpoint@0 {
reg = <0>;
remote-endpoint = <&mipi_lvds_sditf>;
15
5
[3
b2

7.1.4.2.2 =iR#tispbIE:

SELH:

gc2053(mipi)->dphyl->isp0
sc1330(dvp)->vicap(dvp)->ispl
ov5695(mipi)->dphy2->csi2->vicap(mipi)->isp2


af://n581

&i2c2 {
status = "okay";
pinctrl-0 = <&i2c2m1_xfer>;

/* split mode: lane0/1 */

£c2053: gc2053@37 {
status = "okay";
compatible = "galaxycore,gc2053";
reg =<0x37>;
clocks = <&cru CLK_CAMO_OUT>;
clock-names ="xvclk";
/* Set pinctl of xvclk in &pinctl */
power-domains = <&power RK3568_PD_VI>;
reset-gpios = <&gpio4 RK_PB1 GPIO_ACTIVE_LOW>;
pwdn-gpios = <&gpio3 RK_PD0 GPIO_ACTIVE_LOW>;
/*power-gpios = <&gpio0 RK_PC1 GPIO_ACTIVE_HIGH=>;*/
rockchip,camera-module-index = <0>;
rockchip,camera-module-facing = "front";
rockchip,camera-module-name = "rgbhd";
rockchip,camera-module-lens-name = "Optics";
port {

£c2053_out: endpoint {
remote-endpoint = <&dphyl_in>;
data-lanes =<1 2>;
12

i

k

I8

&i2c3{
status = "okay";
pinctrl-0 = <&i2c3m0_xfer>;

5¢1330:s¢1330@32 {
status = "okay";
compatible = "smartsens,sc1330";
reg = <0x32>;
clocks = <&cru CLK_CIF_OUT>;
clock-names = "xvclk";
power-domains = <&power RK3568_PD_VI>;
pinctrl-names = "default";
/* conflict with gmaclm1l_rgmii_pins & cif_clk*/
pinctrl-0 = <&cif_clk &cif_dvp_clk &cif_dvp_bus10>;

/*avdd-supply = <&vcc2v8_dvp>;*/
/*dovdd-supply = <&vcclv8_dvp>;*/
/*dvdd-supply = <&vcclv8_dvp>;*/

reset-gpios = <&gpio4 RK_PA6 GPIO_ACTIVE_LOW>;
pwdn-gpios = <&gpio3 RK_PC7 GPIO_ACTIVE_LOW=;
rockchip,camera-module-index = <2>;
rockchip,camera-module-facing = "back";
rockchip,camera-module-name = "default";
rockchip,camera-module-lens-name = "default";
port {
sc1330_out: endpoint {
remote-endpoint = <&dvp_in_bcam=>;



k
b

&i2c4 {
status = "okay";
pinctrl-0 = <&i2c4m0_xfer>;
clock-frequency = <1000000>;

/* split mode: lane:2/3 */
ov5695: 0v5695@36 {
status = "okay";
compatible = "ovti,ov5695";
reg = <0x36>;
clocks = <&cru CLK_CAMO_OUT>;
clock-names ="xvclk";
power-domains = <&power RK3568_PD_VI>;
pinctrl-names = "default";
pinctrl-0 = <&cif_clk>;
reset-gpios = <&gpio3 RK_PBO0 GPIO_ACTIVE_HIGH>;
pwdn-gpios = <&gpio4 RK_PC6 GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <1>;
rockchip,camera-module-facing = "front";
rockchip,camera-module-name ="TongJu";
rockchip,camera-module-lens-name = "CHT842-MD";
port {
ov5695_out: endpoint {
remote-endpoint = <&dphy2_in>;
data-lanes =<1 2>;
5
I

e

&csi2_dphy_hw {
status = "okay";

b

&csi2_dphyl {
status = "okay";

/*
* dphyl only used for split mode,
* can be used concurrently with dphy2
* 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>;

dphyl_in: endpoint@1 {
reg =<1>;



remote-endpoint = <&gc2053_out>;
data-lanes =<1 2>;

I

5

port@1 {
reg =<1>;

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

dphyl_out: endpoint@1 {
reg =<1>;
remote-endpoint = <&isp0_in>;
I3
g
k
2

&csi2_dphy2 {
status = "okay";

/*
* dphy2 only used for split mode,
* can be used concurrently with dphyl
* 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>;

dphy2_in: endpoint@1 {
reg =<1>;
remote-endpoint = <&ov5695_out>;
data-lanes =<1 2>;

e

b

port@1 {
reg= <]_>;

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

dphy2_out: endpoint@1 {

reg =<1>;
remote-endpoint = <&mipi_csi2_input>;
I
k
k
I8
&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@1 {
reg=<1>;
remote-endpoint = <&dphy2_out>;
data-lanes =<1 2>;

I

I

port@1 {
reg=-<1>;

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

mipi_csi2_output: endpoint@0 {
reg=<0>;
remote-endpoint = <&cif_mipi_in>;
data-lanes =<1 2>;

3

J
Ji
17

&rkcif {
status = "okay";

I

&rkcif_mmu {
status = "okay";

I

&rkcif_mipi_lvds {
status = "okay";

/* csi2 link to rkcif, using rkcif to capture stream */
port {
cif_mipi_in: endpoint {
remote-endpoint = <&mipi_csi2_output>;
data-lanes =<1 2>;
5
[3
i

&rkcif_mipi_lvds_sditf {
status = "okay";

port {
mipi_lvds_sditf: endpoint {
remote-endpoint = <&isp2_in>;
I
k



|5

&rkcif_dvp {
status = "okay";

port {
dvp_in_bcam: endpoint {
remote-endpoint = <&sc1330_out>;
bus-width =<10>;
vsync-active = <0>;
hsync-active = <1>;
k
k
I8

&rkcif_dvp_sditf {
status = "okay";

/* parallel endpoint */
port {
dvp_sditf: endpoint {
remote-endpoint = <&ispl_in>;
bus-width =<10>;
pclk-sample = <1>;
I
L
Iz

&rkisp {
status = "okay";
/* the max input w h and fps of mulit sensor */
max-input = <1920 1080 30>;

I8

&rkisp_mmu {
status = "okay";

I

&rkisp_vir0 {
status = "okay";

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

isp0_in: endpoint@0 {
reg =<0>;
remote-endpoint = <&dphyl_out>;
I
k
I8
&rkisp_virl {

status = "okay";

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



ispl_in: endpoint@0 {
reg =<0>;
remote-endpoint = <&dvp_sditf>;
I
k
k

&rkisp_vir2 {

status = "okay";

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

isp2_in: endpoint@0 {
reg =<0>;
remote-endpoint = <&mipi_lvds_sditf>;
3
L
L

7.1.4.3 RK3588

1. &FRK3588%sensorsz 51t AR
2. &#arch/arm64/boot/dts/rockchip/rk3588-evbl-cam-6x.dtsi
3. X FWisp unitetEz
1) ZFEVUREARDPIET424x2160
2) ZFF3/ABERAIYIEA864x1536
dtsEcEEF EiRunitelR X RIRECE WA, BEEW FispT =
&rkisp0_virl {

status = "okay";
rockchip,hw = <&rkisp_unite>;

[[EEH

I
&rkisp0_vir2 {

status = "okay";
rockchip,hw = <&rkisp_unite>;
[[HEE

I8

&rkisp0_vir3 {

status = "okay";
rockchip,hw = <&rkisp_unite>;
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7.1.4.4RV1106

dts&Zarch/arm/boot/dts/rv1106-evb-dual-cam.dtsi

EHispZ IR RADHERE1080p, NRATF LSRN FES LR EIERMIE, RAHEEES
ispEMEE, FHEILM, HHERE.

7.1.4.5 RK3562

ZIRdtsECEH LM PISErv1106

XfispZRE ARV

WiFEmax: 3840x2160

=max: 8M (3840x2160) . 4M (2688x1536) #14M (2688x1536)

POiFmax: 2688x1536

7.2 CIS3EZNi5 BA

Camera SensorRARCSFITHITRE, Haisensor driveriZBBI2CIEE IR A LM, sensor driver
EBTSRBVAI2 subdevid A KL Shost driverZ [B)fY3Z B,

7.2.1 SIEEE HEH A

7.2.1.1 structi2c_driver

[#52EA]
EXi2c REWHER
[EX]

structi2c_driver {
/* Standard driver model interfaces */
int (*probe)(structi2c_client *, const struct i2c_device_id *);
int (*remove)(structi2c_client *);
struct device_driver driver;
const struct i2c_device_id *id_table;

[R$BRE 53]
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LGB i

Device driver model driver X E8 & K& & #H 5 DTS M & F#HITILECH
@driver of_match_table, ZHof_match_tabledr#compatibletgifldts>xfFiIcompatible
IHITACRY, .probe kA W iER

List of 12C devices supported by this drivertiRkerneliZE B of_match_table

id_tabl TS ST . S
Sle e MdtsEAEEHITHITILAS, NWkernelfEfZtabled#tTILAD
@probe Callback for device binding
@remove Callback for device unbinding

[Rf]

#if IS_ENABLED(CONFIG_OF)
static const struct of_device_id 0s04al0_of_match[] ={

{.compatible = "ovti,os04a10" },

{1
b
MODULE_DEVICE_TABLE(of, 0s04a10_of_match);
#endif

static const struct i2c_device_id 0s04al10_match_id[] ={
{"ovti,0s04a10",0},
1

b

static struct i2c_driver 0s04a10_i2c_driver ={
.driver={
.name = 0S04A10_NAME,
.pm = &0s04a10_pm_ops,
.of_match_table = of_match_ptr(os04al0_of_match),

B
.probe  =&0s04al0_probe,
.remove  =&0s04al0_remove,
.id_table =o0s04a10_match_id,
b
static int __init sensor_mod_init(void)
{
return i2c_add_driver(&os04al10_i2c_driver);
1
static void __exit sensor_mod_exit(void)
{
i2c_del_driver(&os04al0_i2c_driver);
}

device_initcall_sync(sensor_mod_init);
module_exit(sensor_mod_exit);



7.2.1.2 struct v4l2_subdev_ops

[#5BA]
Define ops callbacks for subdevs.
[EX]

struct v412_subdev_ops {
const struct v4l2_subdev_core_ops *core;

const struct v4l2_subdev_pad_ops *pad;

17
[XBERLE]
FERARFR {30
.core Define core ops callbacks for subdevs
video Callbacks used when v4l device was opened in video mode.
.pad v4[2-subdev pad level operations
[f]

static const struct v4l2_subdev_ops 0s04a10_subdev_ops = {
.core =&0s04al0_core_ops,
.video =&o0s04a10_video_ops,
.pad =&o0s04al0_pad_ops,

I

7.2.1.3 struct v4l2_subdev_core_ops

[#5BA]
Define core ops callbacks for subdevs.

[EX]

struct v412_subdev_core_ops {
int (*s_power)(struct v4l2_subdev *sd, int on);
long (*ioctl)(struct v4l2_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
long (*compat_ioctl32)(struct v4l2_subdev *sd, unsigned int cmd,
unsigned long arg);
#endif

[REM 5]
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LGB 1P

puts subdevice in power saving mode (on == 0) or normal operation

S_power mode (on ==1).

called at the end of ioctl() syscall handler at the V4L2 core.used to

.ioctl . . . .
provide support for private ioctls used on the driver.

called when a 32 bits application uses a 64 bits Kernel, in order to fix data

.compat_ioctl32
pat_ passed from/to userspace.in order to fix data passed from/to userspace.

[ 6]

static const struct v4l2_subdev_core_ops 0s04al0_core_ops = {
.S_power = 0s04al0_s_power,
.ioctl = 0s04a10_ioctl,

#ifdef CONFIG_COMPAT
.compat_ioctl32 = 0s04a10_compat_ioctl32,

#endif

k

BRIERT M TRAR oct L MRAE S HNEIMOTPEERNEIRIRE.,

FaHioctl R
RKMODULE_GET_MODULE_INFO REVEAE R, FMEZEstruct rkmodule inf;

FF%&sensorsfawbB*MEINEE; &R A& B IFERgolden
RKMODULE_AWB_CFG awbfd, BAIUTELLIZE;FHMSZE struct
rkmodule awb cfg;

FFX&sensorSyIscEIFMBEINEE; ¥ S E struct

RKMODULE_LSC_CFG
_LoC_ rkmodule lIsc cfg;

PREISP_CMD_SET_HDRAE_EXP HArig Y& Bi¥ 402 struct preisp_hdrae exp s

REBHArER, AT normalflhdriE=EIiR, FTEIX
RKMODULE_SET_HDR_CFG apiEfcnormalflhdr 248 EE SiF S E struct
rkmodule hdr cfg

RKMODULE_GET_HDR_CFG FREX Y Fihd B i¥ & & struct rkmodule hdr cfg

EBEZ MR conversion gain, Mimx347.
RKMODULE_SET_CONVERSION_GAIN 0s04a10 sensor A conversion gainf9IhgE, 0
sensorf3z#Fconversion gain, BIARSLI

7.2.1.4 struct v4l2_subdev_video_ops

[#52EA]
Callbacks used when v4l device was opened in video mode.

[EX]
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struct v4l2_subdev_video_ops {

int (*g_frame_interval)(struct v4l2_subdev *sd,
struct v4l2_subdev_frame_interval *interval);

int (*g_mbus_config)(struct v4l2_subdev *sd,
struct v412_mbus_config *cfg);

|3
[X5ERk 5]
P 538 R 1%

.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
.g_mbus_config get supported mediabus configurations
[3]

static const struct v4l2_subdev_video_ops 0s04al0_video_ops ={
.s_stream = 0s04al10_s_stream,
.g_frame_interval = 0s04al10_g_frame_interval,
.g_mbus_config = 0s04a10_g_mbus_config,

}

7.2.1.5 struct v4l2_subdev_pad_ops

[i58A]
v4l2-subdev pad level operations

[EX]

struct v4l2_subdev_pad_ops {
int (*enum_mbus_code)(struct v4l2_subdev *sd,
struct v4l2_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 v4l2_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 v4l2_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_interval_enum *fie);
int (*get_selection)(struct v4l2_subdev *sd,
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struct v412_subdev_pad_config *cfg,
struct v412_subdev_selection *sel);

.enum_mbus_code

.enum_frame_size

.s_fmt

.g_fmt

.enum_frame_interval

.get_selection

[Rf]

EEpUS

callback for VIDIOC_SUBDEV_ENUM_MBUS_CODE ioctl handler
code.

callback for VIDIOC_SUBDEV_ENUM_FRAME_SIZE ioctl handler
code.

callback for VIDIOC_SUBDEV_S_FMT ioctl handler code.
callback for VIDIOC_SUBDEV_G_FMT ioctl handler code

callback for VIDIOC_SUBDEV_ENUM_FRAME_INTERVAL() ioctl
handler code.

callback for VIDIOC_SUBDEV_G_SELECTION() ioctl handler code.

static const struct v4l2_subdev_pad_ops 0s04a1l0_pad_ops = {
.enum_mbus_code = 0s04a10_enum_mbus_code,
.enum_frame_size = 0s04a10_enum_frame_sizes,
.enum_frame_interval = 0s04al10_enum_frame_interval,
.get_fmt=0s04a10_get_fmt,

.set_fmt =0s04a10_set_fmt,

I8

7.2.1.6 struct v4l2_ctrl_ops

[52EA]

The control operations that the driver has to provide.

[EX]

struct v4l2_ctrl_ops {

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

I

[RAEM 5]

.s_ctrl

[3f]

E1:pUS

actually set the new control value.
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static const struct v412_ctrl_ops 0s04a10_ctrl_ops = {
.s_ctrl = 0s04al10_set_ctrl,

k

RKISPIREHE R {E FAHEZRIR (MY user controlsThAE, cameras sensorJXohATSEIUN R controlThgE,
£ZCISIRENVAL2-controlsF!|F&1

7.2.1.7 struct xxxx_mode

[35%EA]
SensorfEZIFEZ MEXMIEE,

ANEEsensorEN TR TIURE), BRTTRVAINEERE. BN, BEmEa
RERRUINER,

[EX]

struct xxxx_mode {
u32 bus_fmt;
u32 width;
u32 height;
struct v4l2_fract max_fps;
u32 hts_def;
u32 vts_def;
u32 exp_def;
const struct regval *reg_list;
u32 hdr_mode;
u32 vc[PAD_MAX];

b
[R5R 5]
FERRR fiik
.bus_fmt Sensorfatii&=, &FMEDIA BUS FMT &
.width BENESGEE, TEMsensorHriic ErIwidthiEit —
.height ENESGSE, EEMsensorHaifitBMheightifiti—3
.max_fps Ef&FPS, denominator/numerator/afps
hts_def RRAIAHTS, NBEMEGRIEE + HBLANK
vts_def BIAVTS, NEREGEE + VBLANK
exp_def ERIARR BT [E]
*reg_list Exea 2 7IES
.hdr_mode SensorLIFIER, ZFAMERN, WS AHDR, =M SHDR
VC[PAD_MAX] EEEMIPIVCEE

[Rf]
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enum 0s04a10_max_pad {
PADO, /* link to isp */
PAD1, /* link to csi rawwr0 | hdr x2:L x3:M */
PAD2, /* link to csi rawwrl | hdr x3:L*/
PAD3, /* link to csi rawwr2 | hdr x2:M x3:S */
PAD_MAX,

I

static const struct 0s04a10_mode supported_modes[] = {
{
.bus_fmt=MEDIA_BUS_FMT_SBGGR12_1X12,
.width =2688,
.height = 1520,
.max_fps ={
.numerator = 10000,
.denominator =300372,
2
.exp_def =0x0240,
.hts_def=0x05c4 * 2,
.vts_def =0x0984,
.reg_list = 0s04al0_linear12bit_2688x1520_regs,
.hdr_mode = NO_HDR,
.vc[PADO] =V4L2_MBUS_CSI2_CHANNEL_O,
lio
.bus_fmt=MEDIA_BUS_FMT_SBGGR12_1X12,
.width = 2688,
.height = 1520,
.max_fps ={
.numerator = 10000,
.denominator =225000,
5
.exp_def =0x0240,
.hts_def=0x05c4 * 2,
.vts_def = 0x0658,
.reg_list = 0s04a1l0_hdr12bit_2688x1520_regs,
.hdr_mode =HDR_X2,
.vc[PADO] = V4L2_MBUS_CSI2_CHANNEL_1,
.vc[PAD1] =V4L2_MBUS_CSI2_CHANNEL_O,//L->csi wr0
.Vc[PAD2] =V4L2_MBUS_CSI2_CHANNEL_1,
.Vc[PAD3] = V4L2_MBUS_CSI2_CHANNEL_1,//M->csi wr2
3
I

7.2.1.8 struct v4l2_mbus_framefmt

[35¢8A]
frame format on the media bus

[EX]
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struct v412_mbus_framefmt {

_u32
_u32
_u32
_u32
_u32
__ule
_ule
_ule
__ulé
I
[RER 5]
R RB
width
height
code
field
[3 6]

width;
height;
code;

field;
colorspace;
ycber_eng;
quantization;
xfer_func;
reserved[11];

P
Frame width
Frame height

£#EMEDIA BUS FMT &

VAL2_FIELD_NONE: Mi%iti 7 \V4L2_FIELD_INTERLACED: #ZiaithA =

7.2.1.9 struct rkmodule_base_inf

[#52EA]

RAESER, EERBILEEMIQHEITINE

[EX]

struct rkmodule_base_inf {
char sensor[RKMODULE_NAME_LEN];
char module[RKMODULE_NAME_LEN];
char lens[RKMODULE_NAME_LEN];

}__attribute

[REEM 5]

5421

sensor

module

lens

[ 6]

B

((packed));

1P

sensor®, MsensordREhAHFREX

tR48%, MDTSECEFIREY, LURAZTKINE
$i3k%, MDTSECERIREY, LURATKINE
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7.2.1.10 struct rkmodule_fac_inf

[35¢BA]
WAOTP I E8
[EX]

struct rkmodule_fac_inf{
__u32flag;
char module[RKMODULE_NAME_LEN];
char lens[RKMODULE_NAME_LEN];
__u32year;
__u32 month;
__u32day;

} __attribute__ ((packed));

E3i1245])
MR R
flag ZAEERTEMBIRIR
module B2, MOTPHIREXRES, HRESFEIRASR
lens #EkZ, MOTPHIREES, HERSHEIELSE
year EEH,N1218FR20124F
month £=B1#4%
day 4=HHE
[ ]

7.2.1.11 struct rkmodule_awb_inf

[358A]
HELBOTP awbERZE

[EX]

struct rkmodule_awb_inf {
__u32flag;
__u32r_value;
__u32b_value;
__u32gr_value;
__u32gb_value;
__u32golden_r_value;
__u32 golden_b_value;
__u32golden_gr_value;
__u32 golden_gb_value;

} __attribute__ ((packed));

[R$BRE 53]
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flag

r_value

b_value
gr_value
gb_value
golden_r_value
golden_b_value
golden_gr_value

golden_gb_value

[Rf]

ETRY

17

ZAREEREEMIIRR

LEIEAMAWB RIEESE

YHTEAAWB BIIES S

YHIEAAWB GRIIEEE

YHTIRLARIAWB GBIUERE B

HANSANAWB RUEE S, WMEEHER, &A0
HANSANAWB BUER S, IEEHER, %R0
HANSANAWB GRIIERE S, WEHRR, €70

HARARAWB GBUERES, WMgBKRR, 18H0

7.2.1.12 struct rkmodule_lsc_inf

[52eA]

KELHOTP IscUERE R

[EX]

struct rkmodule_lsc_inf{

__u32flag;
__ul6lsc_w;
__ul6lsc_h;

__ul6 decimal_bits;

__ul6 lsc_r[RKMODULE_LSCDATA_LEN];
__ul6sc_b[RKMODULE_LSCDATA_LEN];
__ul6lsc_gr[RKMODULE_LSCDATA_LEN];
__ul6 Isc_gb[RKMODULE_LSCDATA_LEN];

} __attribute

[REERK 5]

((packed));
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flag

sc_w

[sc_h
decimal_bits
Isc_r

lsc_b

Isc_gr

Isc_gb

[Rf]

R
ZAERREERMINRR
|scREPRETE
lscREFrmE

lsc MES DHINEAIER,
lsc rIEER

lsc bNEER

lsc grMEEFEE

lsc gbMERE R

7.2.1.13 struct rkmodule_af_inf

[35¢BA]
1RLBOTP afillE
[EX]

struct rkmodule_af_inf{
__u32flag; /| ZHEER

BHEMHIRA

__u32vcm_start; // vemBoh R

u32 vem_end; // vem&R 1L

__u32vem_dir; // vemillzE A A

} __attribute

[R$BRE 53]

flag
vcm_start
vcm_end

vem_dir

[Rf]

EE:pUS

ToEIRENRYIE, A0

ZARE R RS EMAVRIR

vemE TR
vem& IEER

vemilE 75 1A

7.2.1.14 struct rkmodule_inf

[#58A]
RARER
[EX]
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struct rkmodule_inf {
struct rkmodule_base_inf base;
struct rkmodule_fac_inf fac;
struct rkmodule_awb_inf awb;
struct rkmodule_lsc_inf lsc;
struct rkmodule_af_inf af;

}__attribute__ ((packed));
E3::1545]
P 538 R R
base BARKER
fac BAOTP I =8
awb ELHOTP awbNES B
lsc ELHOTP IscNEE L
af RLAOTP affIEEE
[ f5]

7.2.1.15 struct rkmodule_awb_cfg

[35%BA]
ELHOTP awbERBE L
[EX]

struct rkmodule_awb_cfg {
__u32enable;
__u32golden_r_value;
__u32golden_b_value;
__u32golden_gr_value;
__u32 golden_gb_value;

}__attribute__ ((packed));

[RBERLE]
FEGARFR 130
enable RiRawbRIEREE A
golden_r_value HAGEAMAWB RIEEE
golden_b_value HAREARAWB BIEREE
golden_gr_value HRIEARAWB GRIIEE R
golden_gb_value HANZARIAWB GBIUEE R

[ 6]
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7.2.1.16 struct rkmodule_lsc_cfg

[35¢BA]
EAOTP IscEiBE R
[EX]

struct rkmodule_lsc_cfg {

__u32enable;
}__attribute__ ((packed));
E3i145])
P 533 R R
enable MRIsciRER T BB
[ f51]

7.2.1.17 struct rkmodule_hdr_cfg

[i58A]
hdricEfE =R
[EX]

struct rkmodule_hdr_cfg {
__u32 hdr_mode;
struct rkmodule_hdr_esp esp;
} __attribute__ ((packed));
struct rkmodule_hdr_esp {
enum hdr_esp_mode mode;
union {
struct {
__u32 padnum;
__u32 padpix;
}ent;
struct {
__u32 efpix;
__u32 obpix;
}idcd;
}val;

|5

[REER 5]
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LGB £

NO_HDR=0 //normalt&E=
hdr_mode HDR_X2=5 //hdr 2mi&E =,
HDR_X3=6 //hdr 3tiit& =

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 //ldentification code mode(IMX327)

[Rf]

7.2.1.18 struct preisp_hdrae_exp_s

[3588]
HDRERS LS4

[EX]

struct preisp_hdrae_exp_s{
unsigned int long_exp_reg;
unsigned int long_gain_reg;
unsigned int middle_exp_reg;
unsigned int middle_gain_reg;
unsigned int short_exp_reg;
unsigned int short_gain_reg;
unsigned int long_exp_val;
unsigned int long_gain_val;
unsigned int middle_exp_val;
unsigned int middle_gain_val;
unsigned int short_exp_val;
unsigned int short_gain_val,
unsigned char long_cg_mode;
unsigned char middle_cg_mode;
unsigned char short_cg_mode;

[REER 5]
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AR {3

long_exp_reg KR &FEesE
long_gain_reg Kmig e F 78318
middle_exp_reg iR T 7R E
middle_gain_reg; PG R A 7 e (B
short_exp_reg KRB 17 R {E
short_gain_reg FINE A 7 e E

long_cg_mode Kiiconversion gain, 0LCG, 1HCG

middle_cg_mode shificonversion gain, 0LCG, 1HCG

short_cg_mode ¥Ztilconversion gain, 0LCG, 1HCG

[#528A]

preisp_hdrae_exp_sZEMARR B XE[XEMAERNL NS, B, EEEFRIERFEFERNIAR
fFig xml, BEENEEIRIEEIRIqQxmIENiHEE, conversion gainFEESensords & XX INEE, £
FHIE, RAEEXFconversion 221, HDR2XEY, RIiGETRAIFMI, FEMSEILE#sensorkIiHL
i AR N B F 7.

[Rf]

7.2.1.19 struct rkmodule_channel_info

[35%EA]
channell &, rk3588F#iioctll9EEk

[EX]

struct rkmodule_channel_info {
__u32index;
__u32vg;
__u32 width;
__u32 height;
__u32 bus_fmt;
__u32data_type;
__u32data_bit;
}__attribute__ ((packed));

[REER 5]
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RGBT i

index FNid0~id38IpadfE
Ve HajvideoT A ERANvAGBEE
width HENRBEANRERE, LLAISPDEIERER, FTEBIXINAERERE, X

Bo B G iksensorfyigiE DR E

HAREERANRESE, LAISPDHIERSERN, FTEBIXUEERERE, K

heigh
eight BB 15 Hsensor it 4 BHR R

EeEbus_fmt, FERTF

bus_fmt
U MEDIA_BUS_FMT_EBD_1X8/MEDIA_BUS_FMT_EBD_1X8Z 457k i&

data_type KE&EMdata type, RIBWLIKAE

data_bit REHIERILIEE

7.2.2 APIEIZ5EH

7.2.2.1 xxxx_set_fmt

[H#5R]

KEsensorFHHE RN, XBIEHZE—NsensoriBINZIFZ Mo PR, Bidset_fmt T LD PR,
sensoriREINiEH ERIGERAT S 2R,

HDRMZMEANIIMABEIXMRHEE, BdioctlSEMMEH<, KM, FEETEHZHDRHM
SR D PR E A BE KT IR

[i&E]
static int xxxx_set_fmt(struct v4l2_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v4l2_subdev_format *fmt)

[&%4]
BB R LD T o]
*sd v412 subdevE& g LZTDN
*cfg subdev pad informationZ5#9 {4355t ETDN
*fmt Pad-level media bus format&s i {Aigst LZTPN
[iR[EE]
REE R
0 EIh

3F0 ES1
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7.2.2.2 xxxx_get_fmt

[$5R]
HFEXsensorf@Hig, KINEIN2YaERNEE, WeEmERNstruct xxx_modeEEAJRERE Z 1

TRDHENEE, ISR LNRH RS EREP—, H&Eset_mtEIE, FiBidget_fmtRHIAY
Bi89format.

I+ FRK3I588LUBTRYS B, iE S @I fmt->reserved [0 X MREEZ S EEYFIIEEEANVORERE
B, UM LUEEX M ESHFIEERENVCAEE, TNIREIANE,

IFFRK3588 K EEMIE A, M@ Tioct|SSERRKMODULE_GET_CHANNEL_INFO, RFHKEUEEE S,
[i&E]
static int xxxx_get_fmt(struct v4l2_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v4l2_subdev_format *fmt)

[&%4]
SHBM fR LD T o]
*sd v412 subdeviEM g LD
*cfg subdev pad information&E#g &35 BN
*fmt Pad-level media bus formatZ¥g{Aigst i
[iR[ENE]
RE{E R
0 B Ih
3E0 KK

HEZMEDIA BUS FMT &

7.2.2.3 xxxx_enum_mbus_code

Ej:pus

¥ Z¢sensorigittibus format, IXEhREIRIEstruct xxx_modeEE X — MBS EMATE, BEEEFR
sensoriREZIFH BN DR, XPREAILIRIESEHAT E BEmEZRMNbus format, REIWEE,

[i&E]

static int xxxx_enum_mbus_code(struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v4l2_subdev_mbus_code_enum *code)

[S#]
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SHBM £ pU PN T

*sd v4l2 subdevZE R DN

*cfg subdev pad information&E#g{&35H BN

*code media bus format enumerationZ5 ¥ {4155t it
[iR[EE]

REE R

0 FRIh

3E0 KIK

TRELET EMEGEETINMformat, &EMEDIA BUS FMT &

7.2.2.4 xxxx_enum_frame_sizes

[H#5R]

MZEsensorffithi A/, EENFRARIEstruct xxx_modeZEME X —MEASLEMFEE, BEEIETsensor
Reh IR DN OWER, XPREAILIRIEESHATEEEEATNOWE, REKEE,

[EE]
static int xxxx_enum_frame_sizes(struct v412_subdev *sd,

struct v4l2_subdev_pad_config *cfg,
struct v412_subdev_frame_size_enum *fse)

[B#]
BB 3% RN
*sd v412 subdevEEM (AT PN
*cfg subdev pad informationZ5# {35t =D
*fse media bus frame sizef£& &g H it
[E[EE]
E[E{E R
0 [54%)

k0 KW
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7.2.2.5 xxxx_g_frame_interval

[#5R]

KB sensorigi B ialfR. IREIRStREstruct xxx_modeEE X — MRS ENATE, BEEMNEEEN
MR IZREME, Keh@ETEIMNvblankeERFEEME, NREZIRENEFRME, XIMREILNER
B, BEBZABVblankFILHEiRvblankE#THRE, LURENEFHAIMIEMR, LELANA,

[i&E]

static int xxxx_g_frame_interval(struct v412_subdev *sd,
struct v4l2_subdev_frame_interval *fi)

[&%]

B2 R RN

*sd V412 subdevZEFg{EIgE EETDN

*fi pad-level frame rate£E¥9{&$5 5t Hit
[EEHE]

BElE R

0 89|

) KM

7.2.2.6 xxxx_s_stream

[#5iR]

& Estreamim N o

BRI —RRIRIEE NBI S EonS Wstart_stream/stop_stream X %%,

start_stream 2E LM U T EFREAENRKE, VBB ASHEER, FREER.
stop_streamEB @M stream of I FF2RECE

[¥&E]

static int xxxx_s_stream(struct v4l2_subdev *sd, int on)

[B%K]
BB R MA@
*sd v4l2 subdevéEg kgt TP
on 1: Brfistreamitt; 0: {F1Estreami LD

[iR[EI{E]
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R[EE 1P
0 53]
k0 ES

7.2.2.7 Xxxxx_runtime_resume

[$#5R]
sensor_t FB ARV [E]3E BRI%,

R EEmE EfMsensor EERIRME, K EBREREXMEE, FHEsensorRehE it 5 E EEIRENE
Fpm_runtime_get_sync3E L,

[i&%]
static int xxxx_runtime_resume(struct device *dev)
(&3]

SR i PN Tk

*dev deviceZE{AI55t LD
[iR[EE]

R[ElE -]

5

0 545
k0 ES

7.2.2.8 xxxx_runtime_suspend

[H5R]
sensor T B3 AT AY[E]E iR £,
R¥ B EsensorfY T EEIR(E, FH{EsensoriRahE M5 EE L BIRENEApm_runtime_put3R T,

[i&E]

static int xxxx_runtime_suspend(struct device *dev)

(B8]
SHBM R LD T
*dev deviceZE {55t LD

[iR[EIE]
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R[EE 5P
0 53]
k0 ES1

7.2.2.9 xxxx_set_ctrl

[$#5R]
GER VA2 controlBY(E,

VA2 controlds BT, JERXNENARE, NMAIZEccontrol B3 TR, BT X OlARICEREE
sensor,

EEBLIMAIVAL controlSi S E B E 2.4 &Estruct v4l2 ctrl opsiFPASEIY, FESCILLTEE

[i&E]

static int xxxx_set_ctrl(struct v4l2_ctrl *ctrl)

[&#]
SR 1 PUS PN
*ctrl VAI2_ctrlZEfa{RsEt BN
[E[ElE]
R[E{E 1 PUS
0 545
k0 KW

7.2.2.10 xxx_enum_frame_interval

(4R
& sensorz FRIMIEI RS %K

Eaph=iRiEstruct xxx_modeBSMENX — MESENERTE, TS EESZFN/ LMD PR TBIMIIE]
RME LR, XN—RABAKR, NRMEKIFELSEDFEVblank,

[i&E]
static int xxxx_enum_frame_interval(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v4l2_subdev_frame_interval_enum *fie)
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SHBMm EEPU PN Tk

*sd Fig &= DN

*cfg padBiES 2PN

*fie RIS it
[R[ElE]

B[EHE R

0 153%]

3E0 S

7.2.2.11 xxxx_g_mbus_config

[H#5R]

REZRFNEARE, SEXBEFEHO/MIPI/LVDSHF/LMHER, HOREFE
BT601/BT656/BT1120, MIPIZZFEDPHY/CPHY Y, =@ X MEOIREX S fisensorfE BN S4S
, KINTHIZRAIRER .

EbaNfEAmipifY, HSensorziFZMMIPIEHEIRTNAT, AILIRIESensorHaifERBIMIPIET EESEK,

[i&E]

static int xxxx_g_mbus_config(struct v4l2_subdev *sd,
struct v412_mbus_config *config)

[S#]

BB ik PN Tk

*config BEEESH fait
[REE]

R[ElE ]

5

0 [22%)
k0 ES

7.2.2.12 xxxx_get_selection

[H#5R]

FLEMEISH, ispRANREERLICRTT, =ESKTT, XFsensorifith IR HIEARRTFEXTFFHsensor
HHDWERBIED IR, ALIX DRI Nisp DR ME B,

[i&E]
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static int xxxx_get_selection(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_selection *sel)

[&#]
SHBH i
*sd FIg&E LA
*cfg padfcES#K
*sel HEBH
[EEHE]
REE
0
30

7.2.2.13 xxxx_ioctl

[$#5R]
ioctl AR E <M,
[3&E]

PN T
BN
BN
Wit

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

[&%]
SHABW faiR
*sd Fig&E LA
cmd hEwRE
*arg FiENESE
[EEE]
B [E{E
0

3k0

PN Tk
LZTUN

LZIUN
BN/fa
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7.2.3 BehisES R

1.EIMREI2CFFIERNER S

1.1 #R3#Estruct i2c_driveriZBASRII LI R AL &:
struct driver.name

struct driver.pm

struct driver. of_match_table

probei&k

removei X

1.2 probe R LI AR T AR
1). CIS IR B RIRAVIREY, T EZMBIMDTSXHHENEIR, BF Camerai& &+ (DTS);

1.1) RKIAB FIRE X, 82 A Frockchip,camera-module-xxx, ZZ 0 & R MR EEL B EH
camera_engine3REIQMRSEBI ILEL;

1.2) CISIRERIRE X, RKIBXSZ W) —iRBEE LT /LB

RSB R

CISIE&IT{E& K AIMEBINIL Bk S BRI FIRELRKEE IR IT— AR K BAAPH KB, ZHRE
Zrteh EIREY, —ARBIR Axvclk

S i--;. |
CISIR &= f5%0: Resst5|fE,Powerdown5 Bl

GPIO
CISIZ&EH! . [ .
- R RIESEPREE %t FREX LAY 3R 14 BB R IZ I 25 R, ffl 40 gpio,regulator

1.3) CISIREIDSOE, @I U LT BRENG ERRG, BN EEIRENLE DS UERNEEHRERME, S
RS BRIENESR.

1.4) CIS v412i&& LU RemediaSSABI¥I 41K,

vARFIKE . v4l2_i2c_subdev_init, RK CISIRzIEKsubdevifiE B SRIRE T RHEAFSrk_aiqip
1m], BHIZIKET RRIBITH;

mediaS{&: media_entity_init
2. BEstruct v4l2_subdev_opsiitBASLEIVAR FiG B IRE, BRI TINKA:
struct v4l2_subdev_core_ops

struct v412_subdev_video_ops
struct v4l2_subdev_pad_ops

2.1 &#struct v4l2_subdev_core_opsiiFASE I EEIERE, FESLILATEIAE:
.S_power

s_powerEHsensordy £ FEEIRME, XWF—LHFESHKARKMNsensor, AJUARHAHRIINEF
2%, TLEBERIT, s_streamREEFREDHREREEELNNETEFSS, MRTHERE,

.ioctl
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.compat_ioctl32

ioctl EESLHAIRKIBIZH <, Hk:

RSB TR EE:PUS

DTSXHEXHIRARE R (RARNF), BIZH<LT L

RKMODULE_GET_MODULE_INFO
- - ff4acamera_engine, FTFI&&ILED

RAOTPIE EFEREIBR T, camera_enginei@idiZan

LERHABIEAAWBITEE, CISEEaRS HaiiEa
AWBIREELL /G, EMR/B GainfEIREZICIS MWB

IRk

RKMODULE_AWB_CFG

RAOTPIEREREE R T, camera_enginei@idixdp

RKMODULE_LSC_CFG SISO R BA L

PREISP_CMD_SET_HDRAE_EXP HDREBFIR B xS E struct preisp hdrae exp s

IGEHDRIER,, AIEMWnormalflhdriflie, EEIREH
RKMODULE_SET_HDR_CFG &fchdrfinormal 24 E1E R 1FHSE struct
rkmodule hdr cfg

RKMODULE_GET_HDR_CFG REX L FTHDRIEZN ¥4 8 E struct rkmodule hdr cfg

BB conversion gain, Mimx347.
0s04a10 sensorm A conversion gainfyIhgE, Sk
Hconversion gainf] IR RIRE TRISEIFHEIE
tt, #sensorfRzFconversion gain, RIS

RKMODULE_SET_CONVERSION_GAIN

{XBLEsensor@stream on/off&7Z28, ATEREE
RKMODULE_SET_QUICK_STREAM filo RK3588%#FZRAIY, BFH—HBIHIER, ¥
W 2B E P HE

RK3588FHTIEABEIESE S, BRiAvicapilidO~id3x3Lz
veO~ve3, MREBHFHRFKRABIXN LR EBER
B, WNSPD/EBD#ERE. 3588LARITH @D
get_fmtIREUEERE R,

RKMODULE_GET_CHANNEL_INFO

RKMODULE_GET_SYNC_MODE. RK3588FMIE RIS IRENNEALE, FHESEZEED
RKMODULE_SET_SYNC_MODE &

2.2 &%&struct v4l2_subdev_video_opsiZFASSIMEOIER SR, TESLILATREIFREK:

RSB TR ik

< stream FFREIBRBVREL, 33 Fmipi clkEcontinuousBIHET, HHAEXNEFE
T HNFBHIER, SRAFAIUER, RINFIREIMIPILPIRE
.g_frame_interval  FREXMIEIFEESE (M=)

FFENBLEACE, WFMIPHEO, sensoriRiINE LiF AR laneffiEHE

. fi
g-mbus_config el DR EE R AMECEE Yasensor THEE T T HOMIPIEE

2.3 &% struct v4l2_subdev_pad_opsiitALINE[EFRER, FELI L TENEREL:
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RGBT ik

.enum_mbus_code MEHRICISIRZIFHIEIE T, KMEE xxxx_enum_mbus code
.enum_frame_size MEEYFICISIREI 3R, LWSE xxx_enum frame sizes

RKISP driveri@:d ZEIEREXCISHIL RS, SR, 3¢
Bayer raw sensor. SOC yuv sensor. BW raw sensorkaitt FU##ESE B

-get_fmt FENSEMEDIA BUS FMT Z6t5ifield itk 5 sta9sis, S&struct
v4l2 mbus framefmtENX; SEBMEBZExxxx get fmt
e JBECISIEEH MR R R SR, SUTH, THEE

xxxx_set fmt

W& sensorZFHIMIEIE, E89ME, KUsE

.enum_frame_interval i
xxx_enum _frame interval

FCERTI S, isp NNEEEKRI6NTT, BESTT. KiSE

.get_selection .
xxxx_get selection

2.4 B#Estruct v4l2_ctrl_opsiiBASEH, TELIMLLTFENE

LGB ik

gl

.s_ctrl RKISP driver. camera_enginel® & BB < REICIS BIEITH;

S CISIKE/VAL2-controlsFFR1KIMEIEHIID, HPLITIDEFESREE, X5 LI izMstandard
integer menu controls75TUSCHL;

RS R TR EE:PUS

BECISIKENVAL2-controlsFFR1IFFRERE X, BHIRKISP driveriRiE
ZEn S IREIMIPI R LSRR ;

V4L2_CID_LINK_FREQ

FHXIMIPIELL: pixel_rate = link_freq * 2 * nr_of_lanes /

VAL2_CID_PIXEL_RATE .
bits_per_sample

V4L2_CID_HBLANK BECISIRENVAL2-controlsFl|ZE 1FRFREE X

V4L2_CID_VBLANK 2% CISIRTV4L2-controlsF!| FR1FFRETE X

RK camera_engine=iBd L L s SIREUMEE B RITEERY, HPFRHNARNT:
YL
line_time =HTS / PIXEL_RATE;
PIXEL_RATE = HTS * VTS * FPS

HTS = sensor_width_out + HBLANK;

VTS = sensor_height_out + VBLANK;

HALTFIDBFIEHIZE, RKcamera_enginei@id iz &£ HCIS
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http://xxxx_enum_frame_sizes/
http://xxxx_get_fmt/
http://xxxx_set_fmt/
http://xxx_enum_frame_interval/
http://xxxx_get_selection/

% 533 R ok
V4L2_CID_VBLANK JAEVBLANK, #miE%frame rate. Exposure time max;
V4L2_CID_EXPOSURE IKEBEATE), BAI BYITE

RERIEE, Jfrfvtotal gain = analog gain*digital gain; &

V4L2_CID_ANALOGUE_GAIN , .
- N fi: EmHFRE

REKFHEE, ispAHREIIEE, WRFERE, EAsensor

V4L2_CID_HFLIP IR

S = . S e o == =
VAL2_CID_VFLIP REEBHRER, ispAFHHRGIIEE, NRFEHRR, FHsensor

BYR G
V4L2_CID_TEST_PATTERN ScHltest pattern, IEAI, ETATFIEIR, RIFFESEHR

2.5 HDR JRh eI RE L

2.5.1 Z1%1&Eexposure. gain@dtinAv4Rer <RI, HUMRHDRERAY, @dioctldr<
PREISP_CMD_SET_HDRAE_EXP{Z &5, trv42en<RAIVAL2_CID_EXPOSURE.
V4L2_CID_ANALOGUE_GAINA£FH, PREISP_CMD_SET_HDRAE_EXPS:IIEIEEREMSEEFSE, &
start_streamE AL EERE, SEBVIKRBIECEHNSi#Hsensor, BEEBMHEREIKIAME,
XEHIERAEE —WIREA BB ST, 7T RER ST Maclil. BEFTEMNBIHBLELEE
AR B BIURE RS 788, FEEstart_streamREIFIEE, FHEEA T RIEHENE—N=E
MBI IR S IR,

2.5.2 sensor5#%HI2889HDR/LINEARR B, #@id
RKMODULE_SET_HDR_CFG/RKMODULE_GET_HDR_CFG, HDR sensor#AZms=Hl, 7 8E1EE #HITRI(
I,

3. CIS IBEh AR5 RE M EIBIEOE R E N, CISIEE SAPRIZEEEX R BADTSIEST S MPort RIFMH
EEX R, 8F CIS igF I (DTS)HRXFPort{s SAIIER,

4, CIS BEIRFHFHIER

8. VCMIRz}

8.1 VCMig & ;:M(DTS)

RK VCMIREhFAB S EXi5AA
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B i

[BEhE VCM P47 BEBSHERIR A 7 K MR A SRR RIS a1 T IR Rl im (IRAR I &) %50, tEBIVCM
P driver ichY¥tH BBIREE X N B ThER

BEH VCMRUSFE R 4B 37 L EARAB IR K A B eI TIE M RIT IR (IRAAIE £R), tEBYVCM driver ic
P BY%aH FERME RE X A BAE BB IR

ff;,g: VCMBB BNt A = 4R VM driver iR T L BB E BvemmiRF A, 1
o BRARENMES, BHERRET B BRNTE B ENE;

vm149c: vm149c@0c { // vemIRTHARE, ZIFAFREEEXMEE
compatible = "silicon touch,ym149c";
status = "okay";
reg = <0x0c>;
rockchip,vem-start-current = <0>; // &3R8 BT
rockchip,vcm-rated-current = <100>; // SiXHIEE FE i
rockchip,vem-step-mode = <4>; // SRR cAY B Fia AR T
rockchip,camera-module-index = <0>; // {R4H45S
rockchip,camera-module-facing = "back"; // #2488, B"back"#1"front"
I

0ov13850: ov13850@10 {

8.2 VCMIE x5t BA

8.2.1 PR A HE A

8.2.1.1 struct i2c_driver

[52EA]
EXi2c REWHER
[EX]

struct i2c_driver {
/* Standard driver model interfaces */
int (*probe)(structi2c_client *, const struct i2c_device_id *);
int (*remove)(structi2c_client *);
struct device_driver driver;
const structi2c_device_id *id_table;

k
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[REERK 5]

RS AR iR

Device driver model driverE Z 8 & K& Z R 5 DTS EAHEF#HITILACHY
@driver of_match_table, Zof_match_tablef#IcompatibleififldtsX i compatible
I ITARRY, .probedR#A < iER

List of 12C devices supported by this driverdi®kernel;Z2 B #Hof_match_table

id_tabl
@ldBle  mdtsEmigETHTITR, Wkernel@MiZtabledHTITR
@probe Callback for device binding
@remove Callback for device unbinding
[3]

static const struct i2c_device_id vm149c_id_table[] ={
{VM149C_NAME, 0},
{{0}}
li
MODULE_DEVICE_TABLE(i2c, vm149c_id_table);
static const struct of_device_id vm149c_of_table[] = {
{.compatible ="silicon touch,ym149c" },
{{0}}
L
MODULE_DEVICE_TABLE(of, vm149c_of_table);
static const struct dev_pm_ops vm149c_pm_ops = {
SET_SYSTEM_SLEEP_PM_OPS(vm149c_vcm_suspend, vm149¢c_vcm_resume)
SET_RUNTIME_PM_OPS(vm149¢_vcm_suspend, vm149c_vcm_resume, NULL)
Ik
static struct i2c_driver vm149c_i2c_driver ={
driver={
.name =VM149C_NAME,
.pm =&vm149c_pm_ops,
.of_match_table =vm149c_of_table,
Ji
.probe = &vm149c_probe,
.remove = &m149c_remove,
.id_table =vm149c_id_table,
I

module_i2c_driver(vm149c_i2c_driver);

8.2.1.2 struct v4l2_subdev_core_ops

[#52EA]
Define core ops callbacks for subdevs.

[EX]
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struct v4l2_subdev_core_ops {
long (*ioctl)(struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
long (*compat_ioctl32)(struct v4l2_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
o
[R$ERE5]
FEGARFR R
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 data

.compat_ioctl32 ) .
pat_ passed from/to userspace.in order to fix data passed from/to userspace.

[ 6]

static const struct v412_subdev_core_ops vm149c_core_ops = {
.octl=vm149c_ioctl,

#ifdef CONFIG_COMPAT
.compat_ioctl32 =vm149c_compat_ioctl32

#endif

}
BHIfER T TFAGioct|SEM ZiX B shEt a1 BRI,

RK_VIDIOC_VCM_TIMEINFO

8.2.1.3 struct v4l2_ctrl_ops

[#5BA]
The control operations that the driver has to provide.

[EX]

struct v412_ctrl_ops {
int (*g_volatile_ctrl)(struct v412_ctrl *ctrl);
int (*try_ctrl)(struct v4l2_ctrl *ctrl);
int (*s_ctrl)(struct v412_ctrl *ctrl);

Ji

[REEM 5]
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.g_volatile_ctrl

.s_ctrl

[Rf]

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 v4l2_ctrl_ops vm149c_vcm_ctrl_ops ={
.g_volatile_ctrl =vm149c_get_ctrl,
.s_ctrl =vm149c_set_ctrl,

b

vm149c_get_ctrlflvm149c_set_ctrlxd FEIBIcontroli#fT T 2%

V4L2_CID_FOCUS_ABSOLUTE

8.2.2 APIEZEi5EA

8.2.2.1 xxxx_get_ctrl

Ej:pus

RN SR U E,

[i&E]

static int xxxx_get_ctrl(struct v4l2_ctrl *ctrl)

[S#]

SHRAM

*ctrl

[iR[EE]

R[EE

k0

R LD T
V412 control&E¥a{A155t i
R
FXIh

ESLY


af://n1820
af://n1821

8.2.2.2 xxxx_set_ctrl

[$852]
IRBEDANBEUE,

[i&E]

static int xxxx_set_ctrl(struct v4l2_ctrl *ctrl)

[B#]
SHBM R PN o]
*ctrl v412 control&Eatgst L=TDN
[REHE]
iR[E{E 730
0 B Ih
3E0 KW

8.2.2.3 xxxx_ioctl xxxx_compat_ioctl

[#R]

BEXioctWLIKE, TREERMIEBHHEIEES,
SRIL T BXE X RK_VIDIOC_COMPAT_VCM_TIMEINFO,
[&#]

static int xxxx_ioctl(struct v4l2_subdev *sd, unsigned int cmd, void *arg)
static long xxxx_compat_ioctl32(struct v4l2_subdev *sd, unsigned int cmd, unsigned long arg)

[B%]
BB R BN
*sd v412 subdev&EH {55 LD
cmd joctl®< LD
*arg/arg S i
[iR[EE]
iR[EE R
0 FIh

k0 ES
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8.2.3 IRz HEP R

1. IR ERI2c FIREIRENER S .

1.1 fR#Bstructi2c_drivert&ix, FELILUT/LES:
struct driver.name

struct driver.pm

struct driver. of_match_table

probeki#k

remove Rk

1.2 probe K #SEIN AR T AR ©

1) VCMIGEZRIEIRE, FEIRENDTSER, BEVCMIZE M (DTS)

1.1) RKEAEZRENX, A rockchip,camera-module-xxx, FERRMIZESEFMCameral® &
HTILAL,

1.2) VCMBEEN, & A rockchipvem-xxx, TEHNREHSHEER. TEBR. BiiE
R, SHBRDEBHREENEREREX,

2) VCM v412i&& U R mediaSE kB #IA1k.

VAI2Fi&%: v4l2_i2c_subdev_init, RKVCMIEEIEKsubdeviiE HCRIRET RHARPS
camera_engineifia), B IZIEET ALINIAEES];

mediasifk: media_entity_init;

3) RKAFBRERIEAFABENAIBMITIENUESHENN(0,64], RAFXEANAIBEHITIZEVCMIR
R EXNNHEWEEN[BER, TERR], ZRHBPERNEMX2EBRMREHREXR;

2. EIVARFIRER, TERMUT2IEE:

struct v4l2_subdev_core_ops
struct v4l2_ctrl_ops

2.1 £%v4l2_subdev_core_opsiitPASCIIEIEERE, FESLILATEIERER:
.octl.compat_ioctl32

ZEAEESLIMRKIAEIZHIER S, k!

RSB FR EE:PUS

camera_engineidid jzan < RENLL R SRR ThFr R ETIE], $BLER
HIMTERKAATBHE LE AR CISIIBR I B R B S R A8 nhEt Bl i

Z; BABoiE 5ELEnhEEE. VCM driver icEBka R
X,

RK_VIDIOC_VCM_TIMEINFO

2.2 &2Ev412_ctrl_opsin BASCIREIEREL, FELIMLATENERE:
.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlF.s_ctrlLARERIVAL2 controlSEI T LA T ap<:
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LGB E1::pUs

camera_enginei@id %< i EMRER RN EUE,

V4L2_CID_FOCUS_ABSOLUTE
- - RK AFRZHISRA BN AIB o TN E S HE X 79[0,64].

9. FlashLightiRzh

9.1 FLASHLighti&& A8 (DTS)

SGM378 DTS &%

&i2cl{

sgm3784: sgm3784@30 {//INFITIEE

#address-cells =<1>;

#size-cells =<0>;

compatible = "sgmicro,gsm3784";

reg = <0x30>;

rockchip,camera-module-index = <0>;//IAS¢ kT W cameraiZ4B 4R =

rockchip,camera-module-facing = "back";//IAFtITXI M camerat&EZH 2] E])

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

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

status = "okay";

sgm3784_led0: led@0 {//led0i%HEEE
reg = <0x0>;//index
led-max-microamp = <299200>;//torchi£ & A7
flash-max-microamp = <1122000>;//flashi& T & A7
flash-max-timeout-us = <1600000>;//falsh & A a]

5

sgm3784_ledl: led@1 {//led1IEEEE
reg = <0x1>;//index
led-max-microamp = <299200>;//torchi2 X & A7
flash-max-microamp = <1122000>;//flashiE L & A7
flash-max-timeout-us = <1600000>;//falsh & ABJ|a]

i

I3

ov13850: ov13850@10 {
flash-leds = <&sgm3784_led0 &sgm3784_led1>;//IN )T &&= S| camera

}

GPIO. PWMIEH! dts &%

flash_ir: flash-ir {
status = "okay";
compatible = "led,rgh13h";
label = "pwm-flash-ir";
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led-max-microamp = <20000>;
flash-max-microamp = <20000>;
flash-max-timeout-us = <1000000>;
pwms=<&pwm3 0 25000 0>;
//enable-gpio = <&gpio0 RK_PA1 GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <1>;
rockchip,camera-module-facing = "front";
5
&i2cl{
imx415: imx415@1a {

flash-leds = <&flash_ir>;

AE=:
1. B EEBRIBHCTRERX D IETFIZ, WRBLAIMIMELT, dts #H TS label EEHIrFF
FASEIRBIRBHEERY, led# M EATIBIrE B8 B0T],

2. WFXMHBNS|HTHINVEEERE, ARMERL, —MEEERE, HiEFEMgpioitHl, Fib—
==ENE, FHApwm, BEETLTHIRERE, dts pwms 3 enable-gpio, Zi&—ECE.

9.2 FLASHLight3Ezhi5EH

9.2.1 HEAXEEEIREA
9.2.1.1 struct i2c_driver

[358R]
EXi2c BEWEIES

[EX]

structi2c_driver {
/* Standard driver model interfaces */
int (*probe)(structi2c_client *, const struct i2c_device_id *);
int (*remove)(structi2c_client *);
struct device_driver driver;
const struct i2c_device_id *id_table;

}

[R$BRE 53]
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RGBT ik

Device driver model driverE Z 8 S IKEhZ R 5 DTS MG E#HITILACRY
@driver of_match_table, ZHof_match_tabledr#compatibletfifldts>X i compatible
IRITACRY, .probeREkA 4 iER

List of 12C devices supported by this drivertiRkerneliz B #Bof_match_table

id_tabl TS ST . s
Sle e MdtsEAEEHITHITILAS, MWkernelfEfZtabled#TILED
@probe Callback for device binding
@remove Callback for device unbinding

[Rf]

static const struct i2c_device_id sgm3784_id_table[] = {
{SGM3784_NAME, 0},
{{0}}
I
MODULE_DEVICE_TABLE(i2c, sgm3784_id_table);
static const struct of_device_id sgm3784_of_table[] = {
{.compatible = "sgmicro,sgm3784" },
{{0}}
K
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)
I
static struct i2c_driver sgm3784_i2c_driver ={
.driver={
.name =sgm3784_NAME,
.pm =&sgm3784_pm_ops,
.of_match_table = sgm3784_of_table,
B
.probe = &sgm3784_probe,
.remove = &sgm3784_remove,
.id_table =sgm3784_id_table,
b

module_i2c_driver(vm149c_i2c_driver);

9.2.1.2 struct v4l2_subdev_core_ops

[5t8R]
Define core ops callbacks for subdevs.

[EX]
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struct v4l2_subdev_core_ops {
long (*ioctl)(struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
long (*compat_ioctl32)(struct v4l2_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
o
[R$ERE5]
FEGA R R DS
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 data

.compat_ioctl32 ) .
pat_ passed from/to userspace.in order to fix data passed from/to userspace.

[ 6]

static const struct v4l2_subdev_core_ops sgm3784_core_ops = {
.ioctl=sgm3784_ioctl,

#ifdef CONFIG_COMPAT
.compat_ioctl32 = sgm3784_compat_ioctl32

#endif

}
BHiIER T W THFAG octlSEIMIN AT S =it BINEIE,

RK_VIDIOC_FLASH_TIMEINFO

9.2.1.3 struct v4l2_ctrl_ops

[#58A]
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 v412_ctrl *ctrl);
I

[REER 5]
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.g_volatile_ctrl

.s_ctrl

[Rf]

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 v4l2_ctrl_ops sgm3784_ctrl_ops[LED_MAX] = {

[LEDO] ={

.g_volatile_ctrl=sgm3784_led0_get_ctrl,
.s_ctrl=sgm3784_led0_set_ctrl,

L
[LED1] ={

.g_volatile_ctrl=sgm3784_led1_get_ctrl,
.s_ctrl =sgm3784_led1_set_ctrl,

}
I

9.2.2 APIEIZ B

9.2.2.1 xxxx_set_ctrl

[$#52]

RERAITER. BimRMflash timeoutBtia].,

[i&#]

static int xxxx_set_ctrl(struct v4l2_ctrl *ctrl)

[S#]

SHBM

*ctrl

[EENE]

R[EE

3k0

R BN
v4l2 control&Et{AiEst LD
R
R Ih

ES
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9.2.2.2 xxxx_get_ctrl

[$852]
FRERIASL A TERPEIRTS
[i&E]

static int xxxx_get_ctrl(struct v4l2_ctrl *ctrl)

(B8]
BB iR WA
*ctrl v4l2 control &M A5t R
[E[EE]
pAGIES iR
0 BXIh
E[) N

9.2.2.3 xxxx_ioctl xxxx_compat_ioctl

[$#R]
BENXioctWLIMRE, TRAERMANLITZHHEES,
SRIL T B XE X RK_VIDIOC_COMPAT_FLASH_TIMEINFO,

[i&E]

static int xxxx_ioctl(struct v4l2_subdev *sd, unsigned int cmd, void *arg)

static long xxxx_compat_ioctl32(struct v4l2_subdev *sd, unsigned int cmd, unsigned long arg)

[&%4]
SHBM faiR L TP T
*sd v412 subdevE M Rg LZTHN
cmd jioctldsn < LETDN
*arg/arg 8 Citay ]

[E[El{E]
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R[EE i

0 AR
3F0 el
9.2.3 EahiBtEP R

X FE@gpioHiEEHlledA] &E FAkernel/drivers/leds/leds-rgb13h.c#
kernel/Documentation/devicetree/bindings/leds/leds-rgb13h.txt

33 Fflashlight driver ICRI#ZIN F S B#51E

1.EIMRERI2c FIREIREIER 5.

1.1 #R#Estructi2c_drivert#ix, FELIMUUT/LES

struct driver.name

struct driver.pm

struct driver. of_match_table

probeiki#k

remove Rk

1.2 probe K #SEIN AR T AR ©

1) flashlighti®&&FRIKEN, ETEREBDTSENR, BEFLASHLIGHTIZE HMA(DTS);

1.1) RKFAEZBRENX, ®& AR Mrockchip,camera-module-xxx, ETEZRMHIGES M Camerai&s
#1TICAC,

2)flashi&&H&:

XFF W ediAFELT, #ERHled0. ledligFRHITX S

/* NOTE: to distinguish between two led

* name: led0 meet the main led

* name: led1 meet the secondary led

*/

snprintf(sd->name, sizeof(sd->name),
"m%02d_%s_%s_led%d %s",
flash->module_index, facing,
SGM3784_NAME, i, dev_name(sd->dev));

3)FLASH v4121&& LU zmediaSE{RRI#1A1L.

VAR Fi&E: v4l2_i2c_subdev_init, RK flashlightiXzhEKsubdevifis HCHIRETREAPS
camera_engineifia), B IZIEET AL lediTHl;

mediaSifk: media_entity_init;
2. GMvARFRFIRED, EEEXMUT21MEG:

struct v412_subdev_core_ops
struct v4l2_ctrl_ops
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2.1 &% v4l2_subdev_core_opsiiiPBASCIREER LN, FELIMLATENERER:
.octl.compat_ioctl32

ZENAFELMRKIAEIZHE <, k!

LGB i

camera_engineilid iZap < IRENL /R led = RYBTE], #ELLEH

RK_VIDIOC_FLASH_TIMEINFO . N
- - N BTCISIIBR LAY R BENNITRZ o

2.2 2% vA412_ctrl_opsiiPASSILEIERE, FESLIMLATEIREREL:
.g_volatile_ctrl.s_ctrl

.g_volatile_ctrl#.s_ctrIA#RAERIVAI12 controlSEI T LA T ap <

RGBTk iR
V4L2_CID_FLASH_FAULT FREUA ST RS B
BELediER

V4L2_FLASH_LED_MODE_NONE
V4L2_FLASH_LED_MODE_TORCH
V4L2_FLASH_LED_MODE_FLASH

V4L2_CID_FLASH_LED_MODE

V4L2_CID_FLASH_STROBE EHIRFEATF
V4L2_CID_FLASH_STROBE_STOP EHIRAAT
V4L2_CID_FLASH_TIMEOUT RENNITER R ARS8
V4L2_CID_FLASH_INTENSITY RERTERER
V4L2_CID_FLASH_TORCH_INTENSITY B MERBR

10. FOCUS ZOOM P-IRIS3KXZ}

XBIRGHIE R B # BIZHI B EIXEE(FOCUS). T (ZOOM). BrptE(P-IRIS). BFFERMND#
BHEHIA X —EREEOTHNEER, E= 1 IEENIREIEMRTE— IR, RIBEANIRESE, 10
SPIZHIBYE A, IO IRahE SRR SPINESR 7%, AETELMP6507. MS419083KEh:5 iR IR EH
FELIEIELSEN. ERERETL

10.1 MP65073&& M (DTS)

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

<&pwm8 0 25000 0>;
pwm-names = "ainl","ain2","bin1","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 15351570 1603
1634 16631690 1713
173417531768 1782
17931803 1811 1818>;
focus-speed-down-table =< 1796 1788 1779 1768
1756 17431728 1712
1694 1674 1653 1630
1605 1580 1554 1527
1500 1472 1445 1419
1394 1369 1346 1325
130512871271 1256
1243 123112201211
1203 119511891184
1179 1175>;
zoom-speed-up-table =<1198 1205 1212 1220
1228 1238 1249 1260
127212851299 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 13751357 1340
13231306 1291 1276
1262 1250 1238 1227
12181209 1202 1195
11891184 11791175
11711168>;

&i2cl{

imx334: imx334@1a {

lens-focus = <&mp6507>;



&pwmé {

status = "okay";

pinctrl-names = "active";

pinctrl-0 = <&pwm6m1_pins_pull_up>;
k

&pwms8 {
status = "okay";
pinctrl-names = "active";
pinctrl-0 = <&pwm8m1_pins_pull_down>;
center-aligned;

I8

&pwm9 {
status = "okay";
pinctrl-names = "active";
pinctrl-0 = <&pwm9m1_pins_pull_down>;
center-aligned;

b

&pwm10 {
status = "okay";
pinctrl-names = "active";
pinctrl-0 = <&pwm10ml_pins_pull_down>;

k

RKFABRTE M AER:



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

zoom-speed-
down-table

EE:PU

cameraF 5, HMcameraltEZHIFES

cameragi@, FcameraltECHIFER

IRISTHEEEGPIO
focusfEREGPIO

zoomfEREGPIO

P-IRISZ BN ERIBI R AL 1R

D BB RIRAD K

TEDHBYBTHHIRAT I

IRISTER Y BN BB B E

focusfER YL & BRI B EhERE

focusfEAMY HBHNRKIZITRE

zoomfERRYE BRI B EhERE

zoomfEAM T H#HENNRABITERE

focusBEREEITHLZ ), ERMEXEIFLLAILMPER, EEDRER
BTN ERERI—H

zoomBENEEBITHLE, FEIMEXEFLHIEMTE, EEDERER
BITHEREIREEIE—

focusEHARABERAN, FESHEMMERL, KEMBIBRINE
HhZLy S BN IIERECE MR, FEEENEER MR, NEER
BEERESRIETT; MEMER/ MEFBISARABIRE, KAEFE

focusBlRHIZ, BURMMEARAET/ NTINEMLRAE; SINEHMLT
M, WEERHZ—FLN, SERBMNERESREIT; BB IERER
%, NURER ML Z R IR B E IS MRIF 2l

zoomIEMERAERLG RN, FESHEMINENL, FEMRIBAZINE
HhZ S S BUMNERAMBUIERECEHK, TEICENEERMHIE, WEER
BEEREARIETT; MEMER/ MEFBISARABIRE, KAEFE
EHHGRRKEITEE,

ZOOMEIRHIL, MIERHERAER/NTINEHERAE; SNERMET
M, NWEERHZ—FLN, SERBMNERESREIT; BB IERER
%, TR L2 R IR E XS MRIF 2l



10.1.1 ¥R BS =5 A

10.1.1.1 struct platform_driver

[#58A]
EXFEKEREDES
[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;

|
[R5 5]

RGBT ik

struct device_driver driverE B @ & IRs)Z M SDTS/ MK EHITILARY
@driver of_match_table, Hof_match_tabledBcompatibleigFdts X HHcompatible
IHUTEZRS, .probeR A WA

MR kerneli& B EAof_match_tablefldts;EAHE ZHITHITICES, NMikernelfEEA

@id table 4 table#tT LA

@probe Callback for device binding

@remove Callback for device unbinding
[Rf1]

#if defined(CONFIG_OF)

static const struct of_device_id motor_dev_of_match[] ={
{.compatible = "monolithicpower,mp6507", },
{1,

5
#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),
Ji
.probe = motor_dev_probe,
.remove = motor_dev_remove,
b

module_platform_driver(motor_dev_driver);
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10.1.1.2 struct v4l2_subdev_core_ops

[#5BA]
Define core ops callbacks for subdevs.

[EX]

struct v412_subdev_core_ops {
long (*ioctl)(struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
long (*compat_ioctl32)(struct v4l2_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif

o

[REBR 5]

FEGARFR R

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 data
.compat_ioctl32 ) )
passed from/to userspace.in order to fix data passed from/to userspace.

[Rf]

static const struct v4l2_subdev_core_ops motor_core_ops = {
.ioctl = motor_ioctl,

I

static const struct v4l2_subdev_ops motor_subdev_ops = {
.core =&motor_core_ops,

k

10.1.1.3 struct v412_ctrl_ops

[#52EA]
The control operations that the driver has to provide.
[EX]
struct v4l2_ctrl_ops {
int (*g_volatile_ctrl)(struct v412_ctrl *ctrl);

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

[REM 5]
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.g_volatile_ctrl

.s_ctrl

[Rf]

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 v4l2_ctrl_ops motor_ctrl_ops ={
.s_ctrl = motor_s_ctrl,

I

10.1.2 APIiE it BB

10.1.2.1 xxxx_set_ctrl

[$#52]

JARREVA2_controlig BN E. TE. PHEME,

SKI T LUFVARAR R

DA EE i iR

V4L2_CID_FOCUS_ABSOLUTE EHINEE, OFRTERS/, TEM

V4L2_CID_ZOOM_ABSOLUTE EHITEGE, ORTHRABHE), MIARKRK

V4L2_CID_IRIS_ABSOLUTE EHIPYEBEFONKD, 0FRREBE XA
[i&%]

static int xxxx_set_ctrl(struct v4l2_ctrl *ctrl)
(&%)

SHBM faiR WA

*ctrl v4l2 control&5H{AIEst LD
[B[El{E]

R[El{E R

0 [52Y)]

3E0 i
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10.1.2.2 xxxx_get_ctrl

[$&5R]
JARAMREVAI2_controBREXXTEE. TE. PHRBEMFIUE,

KT U TFVARIRER

R 53 B TR R
V4L2_CID_FOCUS_ABSOLUTE EHXE, ORTARERD, EAEH
V4L2_CID_ZOOM_ABSOLUTE EHEREY, ORTHRAGRR), AFARA
V4L2_CID_IRIS_ABSOLUTE EHIPREFORAN, 0RTHERXRHA

[i&E]

static int xxxx_get_ctrl(struct v4l2_ctrl *ctrl)

[S#]

SHBM 1 pUS PN T

*ctrl v4l2 control&E1a{AiEst i

[iB[El{E]

R[EE i
0 525
3F0 ES

10.1.2.3 xxxx_ioctl xxxx_compat_ioctl

[H#5R]

B XioctlB9SKIRE, TEERIMIE. LE. PRXENNERES (FFAaSohhE RS R E
&) , BT EANTRKRAEURE, TUENE, FEWRXIAUEHRITEN
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RGBT i

WENNEES, ARBIASFMES ANETRENE

RK_VIDIOC_VCM_TIMEINFO N
- - R

TENIEIES, ARBIASFMESHEERTRENE

RK_VIDIOC_ZOOM_TIMEINFO N
- - N ot

FEREES, AXRBINSFMNESNEREENE

RK_VIDIOC_IRIS_TIMEINFO N
- - Rl

RK_VIDIOC_FOCUS_CORRECTION EMERIE (E1i1)

RK_VIDIOC_ZOOM_CORRECTION THEABRE (E1D)

RK_VIDIOC_IRIS_CORRECTION KB ERIE (E1D)
[i&%]

static int xxxx_ioctl(struct v4l2_subdev *sd, unsigned int cmd, void *arg)

static long xxxx_compat_ioctl32(struct v4l2_subdev *sd, unsigned int cmd, unsigned long arg)

[B#]
o3 €4 i iR PN ]
*sd v412 subdevE& M Rg LTDN
cmd ioctl&p < LZTHN
*arg/arg SEES e fa]
[E[E{E]
R [E{E 1%
0 FXIh
E[0] 4
10.1.3 IR=HIBEL R

X FSPHEHIRIIREN S, AT LAERASPIESRH#ITIREIREHISIE, RKEZRNEAMP6507, HiRfEA
pwmiatHIEHIER,, WBEMP650THITINERKA, FrlAEEZplatformiEZR#%1E,
IRXzh&%E: /kernel/drivers/media/i2c/mp6507.c

BRSPS EINT:

1. IR ERplatform Fig FIRENER S .

1.1 #R#Estruct platform_driverifi®, FESLILITLERS :
struct driver.name

struct driver. of_match_table
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probeiki#k
removeER
1.2 probe R ESE AT HEAR :

1) I&EFRFRE, TEREDTSHER, BSEFOCUS ZOOM P-IRISIEFF}(DTS);

1.1) RKAEZRENX, A rockchip,camera-module-xxx, FERRMIEESEFMCameral® &
BTITED,

1.2) SKEXpwmECE , RIBSAMEGIS R, ABHEEEIE, FIESRKEBHEMNPWMIZEHOIITTEM,
7£dts pwmTi SECE center-aligned, FEMRFOCUS ZOOM P-IRISIE & E A (DTS);

SEQUENCE OF EXCITATION
hu;En‘234 AWB
A+ [+ ]=1—
HHE X3OEX
B |— [+ |+ |- A B
B |+ |—|— |+
Qutput Shaft Rotation CW

1.3) SREXfERES|fF, MP6507THZEBREEM4 T pwm=EL #EBHIERIEAZ, BFEFpwmBERR, MITE.
T, PHRE=HHEBYNEEA—TMP6507IERNZEIREN, FrLUET gpiokfEREXSRZAIMPE507IREN
25, MMSEHpwmaRER, JIAXMEN K, F—ZIREERD—ITHEN, Hthim NI BN
FEF L MRS R BEBEUR(E;

1.4) REE T EINEATIE. RRBHEE. RANGTERE. MEHAHIESEHAEXIREFERA
iR

2. hrtimer_init, ERNZFEL, pwmEARZcontinuoustRY, FEENEFERN, KEFEEHH
pWwmiRZ NS, #HER SRR HApwm, INEIELFEREETIEE R REHNEN S
TS pwmTiR, NSRS i A RYINE;

3) init_completion, &JcompletionILMEL &I, REFTE—NDABIHRIELER, T— 1 Fikig
EZ BEHTT,

4. v412ig & LA R mediaSt AR IR 1L,

VARFI&E: v4l2_i2c_subdev_init, IREIEXRsubdevifig B 2N ET AtAF Srkaiqifinl, @idi%
IR SIS DA R ;

mediaSE{k: media_entity_init;

5. 18%A:

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

2. EMvAFigE IR, ETESEIMUAT20ME:

struct v4l2_subdev_core_ops
struct v4l2_ctrl_ops

2.1 £#v4l2_subdev_core_opsiitPASCIIEIEERE, FELILATEIERER:



.ioctl
.compat_ioctl32

ZEAFEEEMRKIAEIZHE <, k!

LGB i

WENEES, ARBIASFMESANETRENE

RK_VIDIOC_VCM_TIMEINFO N
- - Rt

TENIEIES, ARBIASFNESHEERTRENE

RK_VIDIOC_ZOOM_TIMEINFO N
- - N Rl

S ‘E‘\ %_:%\; K IAHFI ﬁEzz‘\\'~§¥ N
RK_VIDIOC_IRIS_ TIMEINFO z‘:l%lﬁ’] NIGIN FRHIASRIMES N EAEENE
R4t
RK_VIDIOC_FOCUS_CORRECTION EMERIE (51i1)
RK_VIDIOC_ZOOM_CORRECTION THEABERE (E1D)

RK_VIDIOC_IRIS_CORRECTION FHEUERE (1)

2.2 2Ev412_ctrl_opsii BASCIREIAR S, FELILATENERER:
.g_volatile_ctrl
.s_ctrl

.g_volatile_ctrlF.s_ctrlLAtRERIVAI2 controlSEI T LA T &< :

BB R

V4L2_CID_FOCUS_ABSOLUTE R, ORTREER/, EAEH
V4L2_CID_ZOOM_ABSOLUTE IEHITEGE, ORTHRAERSD, AFARK
V4L2_CID_IRIS_ABSOLUTE EHIPXEFONKN, ORRHEXHA

3. BH MR LS E:

3.1 AL,
AILUE SR ERFRRFEEHITINE. BEE(F.
{4

B} o s o

o [ —T—ale -:1 la—T—al o
3.2 SEUpHLE



MRFZINRGNR AR, BJLIEESENE, ASEMTAR:
Speed =Vmin + ((Vmax - Vmin) / (1 + exp(-fac * (i - Num) / Num)));
Hr,
Vminig X B aiRE
Vmaxis SiA BiriERE
facELL AT, —HCETE4S~6, EALPIEI-AE
IBRENEFS, WOK328ME, BE0~31
NumMZBRE S —3, WoK32E, MnumAl6

10.2 MS419083i8 % ;##(DTS)

BT &7 R A #FPIRIS. FOCUS. ZOOM. ZOOM1ZDC-IRIS. FOCUS. ZOOMMAE, Frld
MS41908f# M PIRIS. FOCUS. ZOOM. ZOOM1. DC-IRISTHEERIECE, RIAZRINEIRE, SEIMZPIR
S AEER, dtsabRER, BFARIRE NSRRI,

&spio {
status = "okay";
pinctrl-names = "default";
pinctrl-0 = <&spi0mO0_clk &spi0OmO0_csOn &spiOmO0_miso &spi0m0_mosi>;
[[MIREEEE, ERMIATRINNpinctrl@E AEMRERNpingd
assigned-clocks = <&pmucru CLK_SPI0>;
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";
k
I
&i2cl{
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imx335: imx335@1a{

lens-focus = <&ms41908>;
/|ZN&EEM, lens-focus = <&ms41908_0 &ms41908_1>;

8
I
10.2.1 Bhili%E S i58A
5B R R

spifIpinEX , REFRERMIpInIECE, 517 BEMRET HspiThaE
pinctrl-0 ag. pinctrl-0 = <&spiOmO0_clk &spiOm0_csOn &spiOm0_miso
&spi0m0_mosi>;

assigned-clocks
assigned-clock- SpifETEHACE, EIVIZ1I00MHZECE
rates

reg = <0>;Z&REMHCsO

e reg = <1>;&RnfEMAcs1

rockchip,camera-

. cameraF 5, McameraltERHIFES
module-index

rockchip,camera-

) cameragi@), HMcameralLFHIFEL
module-facing
reset-gpios ms41908ME (L5 IR, EHEE LRIMIERT, AIFEE

SHOAFEREATENNESEE, BT HDANKHESHRE—
vd_fz-period-us D, DREBETREBIVIERESHKY, R RIED XS N6 E R
iB17Evd AR

10.2.2 FOCUSHEXE X5t BA:


af://n2508
af://n2534

use-focus
focus-used-
pin

focus-
backlash

focus-start-up-

speed

focus-step-
max

focus-ppw

focus-phmode

focus-micro

focus-reback-

R
EEEAfocusIThEE

1 ms41908% F BER RN HTIA, XWWEIpinBFA" ab “
R R e IR E

“Cd” ,

ARERFENRE, DAHRAZMIHEMRRTE, RIESSFRRLNIRSE
R

THEANBEEE, PPSHEBIL

DANEREHERE, THRAE

REms41908%tipwm S =ELE, 0-255, [EEAREIRE#ER, RIFBEY A
T

REmMs41908%HpwmiRIZARURIE, —RAECE, MIERME
REMPE, 757964, 128, 2564053, BRIA25645)

focusEEHIAFERBE— N A@EE, UEX ZEH.
2, HFIUEN100, BEDE0, FEELEIZFIG0, BEFIOMMUE, UE

distance FERHY, KORBNSEHESEENSH

f -1-

e SSEEREGAR22BHE, ER1-2EKmNRAURER S

p. i ag. focus-1-2phase-excitation;

excitation

. L DR ROIE RN S N RASIRA AR, AR EX N SRR DA
focus-dir- —_
. BRI IR
opposite . .
ag. focus-dir-opposite;
FABARSETE MR
MREH
focus-pic  KIBRICSIM, MRENETET, BEBUNRASE, RELBIFIHES
s | BWASIE), WEERINE, YBRENR, HAERTINUIE, TR
: FE IR E AR

focus-pie  FBEFIGHBYRHERIEIEEN, MBS Rgpiol M ERRES M

focus-  IBRERSEERESH, FILULBRAAMUMANNSHESIN, RAEHEEE
min-pos dts, AILESEPREE KL

focus-  NIBRERSEERESH, FILULBRSAAMMANNSHBEETN, AEHEEH
min-pos dts, AJLESRFREH KL

A RMERXBEMNFEATREELBSY.



10.2.3 ZOOM#HXTE X ijtBA

use-zoom

zoom-used-pin

zoom-backlash

zoom-start-up-
speed

zoom-step-max

Zoom-ppw

zoom-phmode
ZooOm-micro

zoom-1-2phase-

excitation

zoom-dir-opposite

FeRBHERTE XA

RGHT

R
BEERAzoomiIhEE

|1 "ms41908:5 F BEIRTI RN T H ik, X AYpinAFR
A7 ab ‘. “cd” , RIBLPREMIEZAEE

RICEREFERNIRE, DABRAZUREHMERT R, RIESEARFESIR
SRR
THEANBHEE, PPSHEIL

DANBEREHEE, RN

®Ems41908% it pwm =L, 0-255, EMAIREIEES MR, RIBEB

REmMs419085 H pwmiE FEABUIARIE, —RAEE, WIBERME
BEMLE, Hl64. 128, 256404, BRIN25640%)

Sk E NEINE2-2488850, A 1- 28R A Al LR EX TS
ag. zoom-1-2phase-excitation;

YA DARIE R MR SSFRRINS AR, FILEEX MSHSEH
SREmARN R

ag. zoom-dir-opposite;

FFBRICSIRD, FAREMBTEL, BFETUNRTRR, MEXBITEHNER
zoom-pic  FEIEHFINIREIzoomBYFEFRA/EfIFIfocusH A, NRERBIELzoomLiERM]
EBRIMA, FHIEA/ERIBYITH,

zoom- FBRIEREEIRES H, FILLBRRENFANNSHFESEN, AFESE
min-pos dts, PILESERRIEH AKLE

zoom- FFREREREEIMES N, FIUABREREMMENNSHEEZLN, ASETE
min-pos dts, AILESEFREE KL

x RERABEMIIRALTREENHES.

10.2.4 ZOOM1HXTE X istkA
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use-zooml

zooml-used-pin

zoom1l-backlash

zooml-start-up-
speed

zooml-step-max

zooml-ppw

zooml-phmode
zoom1l-micro

zooml-1-2phase-

excitation
zooml-dir-

opposite
FERRHEXTE SR BA:

RSB TR i

R
TBEFEAzoom1IhEE, BLRELZIFEHI2zoom

B ms41908:T F BRI N T H X, W BYpindEFR
A7 ab L fcd” , RIBSEFREEMEREE

HRERFTERNIRE, DRABRAZUMAMERTE, RIEEMERRME
SRR
THEIANBEEE, PPSHEIL

SRANEMEHERE, THRAEI

REMs41908%itpwm S =LE, 0-255, {E#EAIRTHEE/I#ER, RIBEMN
AHIRE

REms419084H pwmiRIZARRIE, —RRAFECE, MBERME
RENLE, 7764, 128, 2564057, FRIN25640%)

SR A RN 2- 24835, A1 28N A NI UEEX NS
ag. zoom1l-1-2phase-excitation;

SR SERIEEN S MR KL FRRIXS Rl 48R, AIUECEX NS LI
5RiEnn A MR R
ag. zooml-dir-opposite;

zooml-pic  JHBRICSIMD, ARWNEBFEN, BFEUNRAR, MEABITICHRS

FFBRIASIRD, XTIt ARE, AMRIEMNS, RKERIERMAIR, R4

zooml-pia

FEBZRESFIMAE

zooml-pie  BBRKITREMERAEEEM, NRIKITHgpioEHIMTERACES M

zoom1- FIBRERSEEIRES M, FRUERBRSAENFMENNSHEELN, ASESE
min-pos dts, AILLLPREH KL

zoom1- HRBRERNEERES I, FIUARBRAZMANEGNNSHEETN, ASEESE
min-pos dts, PILEEPRIEH KL

x RERABEMAIRALTREENESY.

10.2.5 PIRISHEXTE X5t B :


af://n2699

use-p-iris

piris-used-pin

piris-backlash

piris-start-up-
speed

piris-step-max

piris-ppw

piris-phmode
piris-micro

piris-1-2phase-
excitation

piris-dir-opposite

FERRAR R RE XA

D42 E= . |

ETRY

R
EEEAP-IRISHILNEE

B ms41908:T F BRI N T H X, IWBYpinHTR
A7 ab U “cd” , RIBSEFREEMEREE

ARERFERNIRE, DALRAZUMAMERTE, RIEEMRFEASIRS
R
THEIANBEEE, PPSHEIL

SRNEMEHEE, FHRAE

REmMs41908HitHpwm G ==LE, 0-255, EEAIKEIEES#R, RIEL
AR

REms41908%itH pwmiRZARURIE, —RAECE, MIFRME
REMPE, 7964, 128, 2564057, FRIN25640%)

SRR A AN Z2- 248850, (28 1- 248 AV 75 VAT LIEC EX NS
ag. piris-1-2phase-excitation;

LRI SABIEEN 5 RN RM L FREIN SR B R, AR EX T SHEIS
RiEEh A AN R

ag. piris-dir-opposite;

piris-pic

piris-pia

piris-pie
piris-min-
pos
piris-min-
pos

FEFBEICS M, ARMEBFEN, BFEUNZAR, MEXBIFCHERER

FEFBRIASIRD, IXENCEBARE, AMBIREMNNE, $FRXEBITIERMANR, FAX
B IR E R G

BRI RIRHE T B E M, MR Aigpiofr R ERECE S f

FRREREBIRES R, FIUABRSENMENNTERFERN, ARESE
dts, AILESEFREH AL

FREREMRBIRESH, FIURBRSENMENNSREERN, ARESE
dts, FILESKPREH AL

x RERABEMAIRALTREENESY.

10.2.6 DCIRISHARE M5 PFA
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FERBRM {3
use-dc-iris G EADC-IRISHTHEE
vd_iris-gpios DCH B X EFFREMRIF D RS

dc-iris-reserved-

polarity DCHAERMIRE, NRBIMONAEEANER, TLIREXTEIERE

DCEERIBIRMESEE0~1023, SSFRERBBRCEEAIRELLR, AILUECE

deirismaxclog o N smmsmaEnEE

10.2.7 ¥R RS =5 A

10.2.7.1 struct spi_driver

[#58A]
EXFEKEREDES
[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;

13
[R5 5]

RS R FR fai

struct device_driver driverE BEG ZIRI B MR SDTSEMMEFHITILAHY
@driver of_match_table, Hof_match_table®#JcompatibleigFldts X HHIcompatible
IITACRY, .probedR¥A <H#iER

MR kernel3&E EAof_match_tablefldts;EAHE & #H1THITILES, NMkernelfE/A

id_tabl
@leEbe  tableirmaz
@probe Callback for device binding
@remove Callback for device unbinding
[Rf]

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

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

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

Ji

10.2.7.2 struct v4l2_subdev_core_ops

[#52EA]
Define core ops callbacks for subdevs.

[EX]

struct v4l2_subdev_core_ops {
long (*ioctl)(struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
long (*compat_ioctl32)(struct v4l2_subdev *sd, unsigned int cmd,
unsigned long arg);

#tendif
o
[XBERLE]
FEGARFR {230
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 data

.compat_ioctl32
pat_ passed from/to userspace.in order to fix data passed from/to userspace.

[Rf]

static const struct v4l2_subdev_core_ops motor_core_ops = {
.ioctl = motor_ioctl,

b

static const struct v4l2_subdev_ops motor_subdev_ops = {
.core =&motor_core_ops,

b

10.2.7.3 struct v412_ctrl_ops

[#5BA]
The control operations that the driver has to provide.

[EX]
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[

[

struct v4l12_ctrl_ops {

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

|5

KRB 5]

.g_volatile_ctrl

.s_ctrl

]

R

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 v4l2_ctrl_ops motor_ctrl_ops = {
.s_ctrl = motor_s_ctrl,

I

10.2.8 APIiEEi5FA

10.2.8.1 xxxx_set_ctrl

[

i)

AR EVA2_controliG BT E. TE. PRENE,

MS41908S2IvA T ERR S :

[

[

LGB EE:pUS

V4L2_CID_FOCUS_ABSOLUTE ERIRE, ORTEER/D, EEM, REHE
V4L2_CID_ZOOM_ABSOLUTE EHTEMER, ORTHRAGHE), AFARK, NOHE
V4L2_CID_IRIS_ABSOLUTE ERIEEAFORNKD, 0RTEE XA

V4L2_CID_ZOOM_CONTINUOUS THIT EEEzooml, ZzoomBiEHE{EH

|

static int xxxx_set_ctrl(struct v4l2_ctrl *ctrl)

8]
BB
*ctrl

1 PUS RNR

v4l2 control&Et{AiEst LD
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10.2.8.2 xxxx_ioctl xxxx_compat_ioctl

[#5R]

BENXioctBySKIRER, TRARIME. TR, PABENNEESE (FIaBah GRS RN E
&) , BTERANTOIEEMNRE, TUENER, FENRLDAUEHITEN.

EMTHEX:

RSB fai

SERREES, BRBIASRNES INETRENE

RK_VIDIOC_VCM_TIMEINFO N
- - 4ot

TENNEIEE, ARBIASTNESNEETRENE

RK_VIDIOC_ZOOM_TIMEINFO N
- - - 4ot

FEMEEES, BRBIASFNESNERRENE

RK_VIDIOC_IRIS_TIMEINFO o
- - 2ot

%Zzoom#AELAEY, zooml1MBYEMEE, FAKHEIA XA

RK_VIDIOC_ZOOM1_TIMEINFO . o N
- - - BN T ETTRREIERR M

RK_VIDIOC_IRIS_CORRECTION REMEBESN, NERTPKE
RK_VIDIOC_FOCUS_CORRECTION STEMIE S
RK_VIDIOC_ZOOM_CORRECTION THEUESL
RK_VIDIOC_ZOOM1_CORRECTION WMEEEL, E_ATEMBEN

IREIRESH, 2aXf. TESHK, RIELRiNL, K

RK_VIDIOC_ZOOM_SET_POSITION
- - T NZ T BRI RN

RK_VIDIOC_FOCUS_SET_POSITION REWEUE

=

1. ATRRAERERSHIZANEUERERNNR, BEEE—NMAEAESRA, S—NARAR
HE, MBABNRERESR, YDA FRFAEEDN, BT ENERDNS RN, BESHHATE
RERS N, BEEABESINS, XEERAIUESFFESEE, FZAERE, EERIETEIUE
BUERM, BREENTHRATIEREN, EFoxdE, XaHAKERE, MRS ZREFHFRIEE,
FrEASHEmE s, FAURESRFRABENEBENE, B
RK_VIDIOC_FOCUS_SET_POSITION. RK_VIDIOC_ZOOM_SET_POSITIONIZ, Haf&ExREREMD
1. FREV4A2854$VA4L2_CID_FOCUS_ABSOLUTE. V4L2_CID_ZOOM_ABSOLUTER#4EE, XBFF
. RK_VIDIOC_ZOOM_SET_POSITIONEEMEMTESE, TEIEDRES AR E, FEE
i ERAB A,

2. RRPAMRRIGMERR, BIEEfocus-backlash, HERGMLTHIISHRIGHEIIRBIZE, MMITHE
iBRERR, EERNARERFENMER, FIRERIRE, MELFENK, FIUEFXNEH.
KaptrEigit, EXNSRAUEEBEERTS, HEIEM.

[¥&E]

static int xxxx_ioctl(struct v4l2_subdev *sd, unsigned int cmd, void *arg)

static long xxxx_compat_ioctl32(struct v4l2_subdev *sd, unsigned int cmd, unsigned long arg)
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o3 &4 faiR PN ]
*sd v412 subdevE& M RgEt LTI
cmd ioctl#&p < LD
*arg/arg S¥ES = fa]
[EENE]
R [E{E R
0 FRIh
E[0] e
10.2.9 IR=HISEL B

Xt FSPIHEHIRIREN N, A LAERASPINES #1TIZEIRcHTBHE, MS419081ENESE,
IX&hE&%E: /kernel/drivers/media/spi/ms41908.c

BESERINT:

1. MR ERIspiFig & IBEhERS3 .

1.1 R#Estruct spi_driveriii®, FELILIT/LES
struct driver.name

struct driver. of_match_table

probei& ¥k

removeiR K

1.2 probe R ESE IR TIHEAR :

1) RBFAFRE, FEREDTSEIR, BEMS419081&57FA1(DTS);

1.1) RKIAVERIREN, & AR Mrockchip,camera-module-xxx, FEZRMIGESEHMCamerai&
H1TILAD

1.2) R SAEXEESH, EFRECHINERFREX, REMEIRDEXEHEXNSHAIEE,

2. hrtimer_init, ERIEEHIIA1L, ms41908RLUVAESIFAMAIES, EAENBEREESRVINE
HA, HERE, FEEEAVIESEEN, BRFEENFEREN, AEvdESH, RAEES
7, FEIBNETERLENEEE. EHFH, EEvdAIEER, BHiEEdvdERY
HaER.

3) init_completion, @dcompletionKEELHEI, SNHFE—NDFiX, RBEFI—IRELRE, 7HE
AT T —RRE,

4. v412i8& LA RemediaSL AR IR 1L,

VA2Fi%E: v4l2_i2c_subdev_init, IREhERsubdevifiE HERIRE T REAFSrkaiqifinl, @itz
& T RIS SRRIE S ;


af://n2938

mediaSifk: media_entity_init;

5.1&8&A:

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

2.k Mval2Fig& IRz, FEEIMUAT2IEA:

struct v412_subdev_core_ops
struct v4l2_ctrl_ops

2.1 £%#v412_subdev_core_opsiiPFASEIMELAR L, FELI LA TEERER:

.ioctl
.compat_ioctl32

2.2 &2Ev412_ctrl_opsini BASCIREIAREL, FELILATENERE:
.g_volatile_ctrl

.s_ctrl

11. DC-IRIS3EE)

DC-IRISHESTFP-IRIS, X EMREENXBEFONK]D, —REFHERIMIAST, HEBEXATIRD
B, EGEREER, MHEALERE, HBOREIRAR, BGERXRE, #ANXEIAE, DCIRISEM
=ERBEN, BIERBHEARBREFEBNNATRE, XFRHME, REBI—pwmizHlBiliE
&, HpwmG=EhF20%, KERIEIEXE, BETEXHE, 4THE), KBEXANRERR; H
ST AR TFA40% B BIEITH, A=A, FTHRE#R; 20%~40%X a1 E L FholdERVIR
Bo XiBFI20%K40% R BEME, SpwmAISRR K SRRV REH 2 s ER X,

2ZIKzh:  /kernel/drivers/media/i2c/hall-dc-motor.c

11.1 DC-IRISIZ &R (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";
2
&pwme {
status = "okay";
pinctrl-names = "active";
pinctrl-0 = <&pwm6mO0_pins_pull_down>;
I8
&i2cl{
imx334: imx334@1a{
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lens-focus = <&hal_dc_motor>;

11.1.1 #IEEBY R 25 B

11.1.1.1 struct platform_driver

[#58A]
EXFEKEREDES

[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;

|3
[R5 5]

RGBT i

struct device_driver driverE B @ & IRshZ M SDTS/ ML EHITILARY
@driver of_match_table, Hof_match_tabledBcompatibleigFdts X HHcompatible
IHITACRY, .probeREkA WA

MR kernel3& B EMof_match_tablefldts;EAHEZHITHITILES, NMikernelfEEA

@id_table  rablest7IAR

@probe Callback for device binding

@remove Callback for device unbinding
[3f1]

#if defined(CONFIG_OF)

static const struct of_device_id motor_dev_of_match[] ={
{.compatible = "rockchip,hall-dc", },
{1,

}
#endif

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

module_platform_driver(motor_dev_driver);

11.1.1.2 struct v4l2_subdev_core_ops

[#5BA]
Define core ops callbacks for subdevs.

[EX]

struct v4l2_subdev_core_ops {
long (*ioctl)(struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
long (*compat_ioctl32)(struct v4l2_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
o
[R$ERE5]
FERABFR i
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 data

.compat_ioctl32
pat_ passed from/to userspace.in order to fix data passed from/to userspace.

[ 6]

static const struct v4l2_subdev_core_ops motor_core_ops = {
.ioctl = motor_ioctl,

I

static const struct v4l2_subdev_ops motor_subdev_ops = {
.core =&motor_core_ops,

}

11.1.1.3 struct v4l2_ctrl_ops

[#52EA]
The control operations that the driver has to provide.

[EX]
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struct v4l12_ctrl_ops {
int (*s_ctrl)(struct v412_ctrl *ctrl);

I

[RER 5]
Actually set the new control value. s_ctrlis 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.
[ 5]

static const struct v4l2_ctrl_ops motor_ctrl_ops = {
.s_ctrl = motor_s_ctrl,

I

11.1.2 APIiEEi5EA

11.1.2.1 xxxx_set_ctrl

Ej:pus

AR AEVAI2_controlXEIE, DCHEISSFR LT EMENERAKMUE, XBIRENERpWMHI ST
Eto

SKILT A TFVARIRERS S

SHBW iR
V4L2_CID_IRIS_ABSOLUTE REEHEENpwmB S=EE, SEE (0~100)
(&3]

static int xxxx_set_ctrl(struct v4l2_ctrl *ctrl)

[B%]
BB R MmN
*ctrl v412 control&saAtgst LD
[iR[EE]
REE R
0 mIh

3k0 ES
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11.1.2.2 xxxx_ioctl xxxx_compat_ioctl

[$8iR]
BRILTIAEEXEELN, VAREZIMEE, SMTERE.
[EE]

static int xxxx_ioctl(struct v4l2_subdev *sd, unsigned int cmd, void *arg)

static long xxxx_compat_ioctl32(struct v4l2_subdev *sd, unsigned int cmd, unsigned long arg)

[&%K]
BB R BMANmEH
*sd v4l2 subdev&E R IE s TP
cmd ioctl®n$ LD
*arg/arg 8 Citay fai
[B[El{E]
iR[El{E R
0 B Ih
iE0 KK
11.1.3 IREHISELZ

IXEh&E . /kernel/drivers/media/i2c/hall-dc-motor.c
BESEINT:

1. Mir R platformFig & IEEHER S .

1.1 iR#Estruct platform_driveri#iR, FELIMLUT/LERS:
struct driver.name

struct driver. of_match_table

probei& X

remove K

1.2 probe K #EL I AR T AR

1) BEEREFE, TEFWDTSER, EDC-IRISIEE FM(DTS);

1.1) RKFABZIREEN, @& iilrockchip,camera-module-xxx, EERRMIZESEHFCamerai&&FH{TIT
[

1.2) KRB pwmZHR, EFEpwmTREE B FiE.
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2. val12ig & LI RemediaSE{ARI#IE 1L,

VAI2Fi&%: v4l2_i2c_subdev_init, IXEHERsubdevifig B EHN&ET AP Srkaiqifial, @idi%

RET AT ZiARYIEH;
mediasZfk: media_entity_init;

3. flashig&&:

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

2. EIVARFIRE R, TERIUT2IME:

struct v4l2_subdev_core_ops
struct v4l2_ctrl_ops

2.1 £%v4l2_subdev_core_opsiitPASCIIEIEREL, FESLILATEIERER:

ioctl
.compat_ioctl32

ZOFEMAFELMA RS, BRFENVARFISEDIEINZIRIERER, FRILUXAKIN T —1=

o
2.2 &Ev412_ctrl_opsin BASCIREIEREL, FELIMLATEIERE:
.g_volatile_ctrl.s_ctrl

.g_volatile_ctrl#.s_ctrlLA#RAERIVAI2 controlSEI T LA T ap <

X538 TR e
V4L2_CID_IRIS_ABSOLUTE REEHENpwmEI S =L, SEE (0~100)

12. RK-IRCUTIKE)

]

IRCUTHFRIREIE R, X PARLHEIN3.5v~6VvAVEEIR, EIXIRCUTH B EIRNIERRXE, Bi#HEE

FBAYIE]100ms+10%, REFSSKIRIRCUTRILIMR, IRzhid@:d M gpiotEhl EEAIREh2SRY At 75 M,

gpiosn<¥open (£14%) . close (RLk) . EiAHopeniiaclose, RALISMEIEIENA, BRIMFER

&; HiiHcloseiimopen, ARWEFA, REETIFKRES.

12.1 RK-IRCUTi&& ;A8 (DTS)

cam_ircut0: 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>;
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rockchip,camera-module-index = <1>;
rockchip,camera-module-facing = "front";

}

&i2cl{
imx334: imx334@1a {

ir-cut = <&cam_ircut0>;

12.1.1 PR BE =5 A

12.1.1.1 struct platform_driver

[i58A]
EXTFaRERER
[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;

5
[R5 5]

RSB FR iR

struct device_driver driverE BEG ZIRIBZ MR SDTSEMMEFHITILAHY
@driver of_match_table, Hof_match_table®#JcompatibleigFldts X HHIcompatible
IHITACRY, .probeR#A < iER

MR kernel3& B EAof_match_tablefldts;EAHE & #HITHITILES, MkernelfEA

id_tabl
@lebe  tableirmaz
@probe Callback for device binding
@remove Callback for device unbinding
[Rf]

#if defined(CONFIG_OF)
static const struct of_device_id ircut_of_match[] ={
{.compatible = "rockchip,ircut", },

i
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I
#endif

static struct platform_driver ircut_driver = {
driver={
.name = RK_IRCUT_NAME,
.of_match_table = of_match_ptr(ircut_of_match),

L,
.probe =ircut_probe,
.remove = ircut_drv_remove,

k

module_platform_driver(ircut_driver);

12.1.1.2 struct v4l2_subdev_core_ops

[#52EA]
Define core ops callbacks for subdevs.

[EX]

struct v4l2_subdev_core_ops {
long (*ioctl)(struct v4l2_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
long (*compat_ioctl32)(struct v4l2_subdev *sd, unsigned int cmd,
unsigned long arg);

#tendif
o
[RBERLE]
FERARFR {30
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 data

.compat_ioctl32
pat_ passed from/to userspace.in order to fix data passed from/to userspace.

[Rf]

static const struct v4l2_subdev_core_ops ircut_core_ops ={
.doctl=ircut_ioctl,

I8

static const struct v4l2_subdev_ops ircut_subdev_ops = {
.core =&ircut_core_ops,

b
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12.1.1.3 struct v4l2_ctrl_ops

[#5BA]
The control operations that the driver has to provide.
[EX]

struct v412_ctrl_ops {

int (*s_ctrl)(struct v412_ctrl *ctrl);
If

[REER 5]
FE5 .
Actually set the new control value. s_ctrlis 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.
[f]

static const struct v4l2_ctrl_ops ircut_ctrl_ops = {
.s_ctrl =ircut_s_ctrl,

I

12.1.2 APIEZEi5EA

12.1.2.1 xxxx_set_ctrl

[$&5R]
AR EV4A2_controli)iRIRCUT,
ST LA VARITERSS
BB ik

0RCLOSERT, LISMEalEN;
3BOPENRT, LIIMEARAIFEN;

V4L2_CID_BAND_STOP_FILTER
[i&%]
static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

[S#]

SHABM i PN T

*ctrl v4l2 control&5 1 {AEst LZTHN
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[iR[EIfE]

R[ElE ik
0 545
k0 ES

12.1.2.2 xxxx_ioctl xxxx_compat_ioctl

[$52]
BRiEMEEXFERI, VARLEZIMEE, RUTEHK.
[i&%]

static int xxxx_ioctl(struct v4l2_subdev *sd, unsigned int cmd, void *arg)

static long xxxx_compat_ioctl32(struct v4l2_subdev *sd, unsigned int cmd, unsigned long arg)

[B#]
SHBRW ik NG
*sd V412 subdevZE iATgE DN
cmd ioctldn< TP
*arg/arg 8 Citay fai
[REE]
R[EE 130
0 1537
3E0 St
12.1.3 Kz E SR

IXsh&ZE: /kernel/drivers/media/i2¢c/rk_ircut.c
BESBRINT:

1. Min R platformFig & IEEHER S .

1.1 iR#Estruct platform_driveri#iR, FELMLAT/LERS :
struct driver.name

struct driver. of_match_table

probeki#k

removeiX X
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1.2 probe R LM T R
1) REFFEFIRE, FTEREDTSHIR, BERKIRCUTIEZE T (DTS);

1.1) RKIAEZREX,, & AR MWMrockchip,camera-module-xxx, EFERZIRHIZESEHF Cameraik
FHITICE,

1.2) 3kBXopen. close gpio&iR;

2. init_completion, i@idcompletionSEIEZHIF, HFLIHEIRCUTEEL100ms, F
completion@EZ HHIRHE L —RIRCUTIIIRBER5ER, 7 RERRHITIENE;

3) SIEIERATI, B IERIEWoOrk queue, EEHRKEEPEE;
4. v4l2i§ & LU BemediaSE{ARIFIIA1L.

VA2Fi&%E: v4l2_i2c_subdev_init, IXEHIERsubdevifig B EHN&ET AHtAF Srkaiqifinl, @idi%
IRET ASCHXSIRCUTHIIE S

mediaSZfk: media_entity_init;

sd->entity.function = MEDIA_ENT_F_LENS;
sd->entity.flags = 1;//flag@E N1, ATFXDEMMEDIA_ENT_F_LENSERMFi&&E

5. 18%&:

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

2. EMvAFigE IR, FESEIMAT20ME:

struct v4l2_subdev_core_ops
struct v4l2_ctrl_ops

2.1 £#v4l2_subdev_core_opsiitPASCIIEIEERE, FELILATEIERER:

.ioctl
.compat_ioctl32

ZENABRARELIFAE®RS, BERVARIEZFMEENRK, BELMTRER, SEuIRIEERANTTRLR
AR

2.2 BEv412_ctrl_opsiiBASSIIEIAR SR, FELILUTELRREK:

.s_ctrl

.s_ctrliLUFRERVAL2 controlSEI T U T &<

RGBT i

V4L2_CID_BAND_STOP_FILTER
- - - - 37&EOPEN>{kI|_.\3 = 9"7152__.[ #)\



13. media-ctl v412-ctiTH

media-ctl LERIZERiBiE/dev/medio0ZFEmedia &%, EEEMNEMedialIiGINEMFRENT M
format. K/ BE%,

v4R-ctl TENZ%t Xt /dev/video0, /dev/videolZs videoi&®, Eftvideoi&H® Ei#{Tset_fmt.
regbuf. gbuf. dgbuf. stream_on. stream_off —Z&%i&1E,

BEREAUSERSNENER, TERE RBLMER.
1. $TENFRFNER

media-ctl-p -d /dev/media0

A isp2MIRE T AR, FlgEfEEmediad/medial/media2 s , BEZXIMEEFILEER.
2. PEE

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

i iBisppRUiBERERTT, $EfERImain_path, Mmain_pathi#lBXraw®, media-ctl ;&0-diEEILE,
ZRiAZ/dev/media0i& &, TEHyiArkisp-isp-subdeviEEEB-MEET A L, —A&k=ZE/dev/medial,
3. B&fmt/size

media-ctl -d /dev/media0 \

--set-v412 ""ov5695 7-0036":0[fmt:SBGGR10_1X10/640x480]'
A EEHiAcameral® &= (0v5695 7-0036) HEEHEM S mediai& o
4, REfmtFFHMI

v4l2-ctl -d /dev/video0 \

--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. REBE. gainZFcontrol
v412-ctl -d /dev/video3 --set-ctrl 'exposure=1216,analogue_gain=10'
*: ispIREI=IEAcameraFig&Rcontrolén<, PRLUEE&&E AIvideo3 (main_path or self_path)

AILUE B EIRY, vicapFA=eEifARcameraFig&icontroldi<, WREDREBEZIZEcontrolfHits
KM, EMaEZHE cameraig& T RE/dev/val-subdevX, &g R EZEE.

14. RTERKIETE
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14.1rv1109/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#3EE 2|ddr, &isp mipi rawiESZIddr, ispBMddrizEraw$iizat 2
HARE: buf_cnt * buf_size * N, (N=1£&M4ER, 2:hdr2mitE= 3: hdr3tiE=),

buf_size: ALIGN(width * bpp /8, 256) * height; //bppF{iL3E, raw8 rawl0=krawl2

buf_cnt: ZRiA41, ENXaigEMBhwi/isp20/CamHwlisp20.h, &/NEE3(,

#define ISP_TX_BUF_NUM 4

#define VIPCAP_TX_BUF_NUM 4
VICAPIRFEZEROCKCHIP_CIF_USE_NONE_DUMMY_BUFZER1MAERRIEbUS,

2. DDR_2: isp fbc yuv420fgain¥3EE Elddr, isppBMddrikERatE

SAMTE: buf_size * buf_cnt

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

buf_cnt: tnr3toli&EX4 4 buf, 2tol#EH3Nbuf, B TEiq xmIFEE
ENRRHIRFF B IN—ERERSEI S H, mxn FRFZ1F4x8F018x8 1Q xmIEL B ER

buf_size: ALIGN(width/m, 16) * (height /n) * 1.5

buf_cnt: EXIA61, aiqfEEEself_path videoEZEbuf{M4K

3. DDR_3: ispp tnrfbc yuv420Fgain¥4BE EIBIddr, ispp NR&SharpE MddriREXabiE
SAMWTE: buf_size * buf_cnt

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

buf_cnt: 24, B&/)

4. DDR_4: ispp NR&Sharp yuyv#4EEEIddr, ispp fecEBMddriERatiE

SAMWTE: buf_size * buf_cnt (fecThRERF A L BERTE)

buf_size: width * height * 2

buf_cnt: 24, B&/M

5. DDR_5: ispp 4i&%athE &buffer, RIBAFIKED YR, BAMbuf_cntitBbufferk/
EiRbuf_cnthRFRI IR ERIM T

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

app running.

isp_reserved: isp {
compatible = "shared-dma-pool";
inactive;
reusable;
size =<0x10000000>;//256M and need 4M align
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|5

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@RV1126_RV1109:/sys/kernel/debug/cma/cma-isp@0]# ls
alloc base_pfn bitmap count free maxchunk order_per_bit used

[root@RV1126_RV1109:/sys/kernel/debug/cma/cma-isp@0]# cat used
26091

15. BEE(A LR

15.1rv1109/rv1126

1. BeBvicapiZaifat

I dts rkcif_mipi_lvdsTi REcEwait-line, MNE%E1520, BEwait-line=760, BIEGRE—FE1E
gkt buffertiisp, R#EispiREXbufferfiEEF T wait-line,

&rkcif_mipi_lvds {
wait-line =<760>;
|3

W AEd AL Eecho 1000 > /sys/devices/platform/rkcif_mipi_lvds/wait_lineidi®, XiFEEZIE
B

A wait-lineEcEX/), ispidRifabuffernfz, SMoMERARSE, BREREZZRE, AJERAN
GHtE, FRRELRURERGERNwait-line.

2. EoEispigaitait

Eiddts ispT mEEwait-line, WE#%E1520, BEEwait-line=760, BIEGLAE—FEiEaTHMEbuffer
“Ein. RIEispAIERTEFisppbIBETiEIE T wait-line,

/R

&rkisp_vir0 {
wait-line = <760>;
I8

HAEIE AL & /sys/module/video_rkisp/parameters/wait_linei@ix, Bxisp (stream/aiq) FIECEH
o

A wait-linefcEX/), BispphIEERELtispiR, BHFFERAfbcEZEEN, SHMholdFER. Fongh
HRFZsensortE N A 2.
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3. BE@Eispp 4RRiRaiiEH

‘Eiddts isppT RECEwait-line, dNE&E1520, EE&Ewait-line=896, BIEIRAIE8961T/E/EIERIHIL
bufferésfats. RiBisppbiERTial (nrafifec) FEMRAMERELATwait-line,

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

Iy

HAIEE AL & /sys/module/video_rkispp/parameters/wait_lineldis, Bahispp (stream/aiq) Hifd
BB,

A wait-linelBEX/), BEHGERELisppiR, GHEGLERRE. ZsensortB XA ZH.
4, RSEEMGIEERE

1) $=&&isp/ispp clk

drivers/media/platform/rockchip/isp/hw.c

static const struct isp_clk_info rv1126_isp_clk_rate[] = {

{
.clk_rate =20,
.refer_data=0,
hi
.clk_rate =600,
.refer_data = 1920, //width
LA
.clk_rate =600,
.refer_data =2688,
hi
.clk_rate =600,
.refer_data =3072,
LA
.clk_rate =600,
.refer_data = 3840,
}

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

static const struct ispp_clk_info rv1126_ispp_clk_rate[] = {

{
.clk_rate =150,
.refer_data=0,
LA
.clk_rate =500,
.refer_data =1920 //width
hi
.clk_rate =500,
.refer_data = 2688,
hi
.clk_rate =500,

.refer_data=3072,



LA
.clk_rate =500,

.refer_data = 3840,

}
|5
2) x@FliommufEBMBANEF, MBAGFETEIRIBLREE,
&rkisp_mmu {
status = "disabled";
|5
&rkisp {

memory-region = <&isp_reserved>;

|5

&rkispp_mmu {
status = "disabled";

I
&rkispp {

memory-region = <&isp_reserved=>;

14,

16. ZiRFH RS THEELIR
S IR THREAVSILS R AR,

16.1 BEMHHEXR:
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BERAM

U oAk M ot

sony: master-
master mode

sony: master-
2 master(External
signal sync) mode

sony: slave-
3 slave(External
signal sync) mode

EHAETER:

BERRER =R

A=

1. B EMXFHIFSIN(OV) / XVS(Sony) #MES
HESE

B

1.Sony CISKRRZAZR, EWRFESCIS(B)ETTF
K ES S S CIS(A) BB IAR X S TRT 1 MR AT
RYBY(E], —RRTEBUSA,

e

1. Sony CISREIZAZE, CIS(B)HEITTFCIS(A)BEH i
YRR ZI AR E S

rRE:

1. FE5CISZ (8@ FSIN(OV) / XVS(Sony) 18iE
%, FITETEGPWMELENIRPSES. PWM
IXshSVIREhFEEEH LI

e

1. Sony CISSRRIZAZ, CIS(B)FEXTFCIS(A)BRH L
YRR ZIT IS B

AR

1. FESCISZE@EXVS , XHSHRERE, Fismid
EHPWMIaL R EIZESES. PWMIREISVIIRES
TERSEM

RK
Support

RK3588

NO

NO



Ji%E 1: (sony: master-master mode)

i2c/mclk

MIPT B

|
Ji% 2. (sony: master-master(External signal sync) moc

i2c/mclk

MIPTB

7% 3: (sony: slave-slave(External signal sync) mode) .




16.2 3R{¥4E%

- LidbB

MIPI B |

ERHARINRGKRIS, ARFETRECISIKME XBREEDE:

B

internal
mater

external
master

slave

no sync

FSIN/XVS
SR

fai

A

LEIDN

TR

Stream 175

1.EdEStreamOnFFE2EaE 25, CIS #iEZO
3 shiaHH MR

1.E2E SStreamOnFFes 2 /G, CIS #iEEOED)
erhaul Vg €

2.EFSIN/XVS RIFES: REBHFSREEM
X, EohiFssm e

BFSIN/XVS 17RAFES: RIBZESETEX,
FrER g R

1.E2EStreamOnEF=F282 /G, CIS #EEO X
erfa sl Uk €

2.EFSIN/XVS ZIRFES: mEELRL
BFSIN/XVS 17RFES: RIBZESRLTEL,
4 ha0 M2 iR

1.A2& StreamOnEFFas 2 /5, CIS #EZEOED)
T M ERE
2.FSIN/XVSIE S A mEiER

16.2.1 APPiARRIZERES

1. AppRI L& ioctliE MAARKAAE <. RKMODULE_GET_SYNC_MODE /
RKMODULE_SET_SYNC_MODE EEEFrE R EB/PHNCISIRahg &R BT RN, FEBAIUZ
FERIZDTSIE &M AR FIEE X CISIRANIZFHNB IR T ER,

2. PRRIEME, HBioctizQARABCISIEELHIER

16.2.2 CISIEEh LI E S HI0

HRFMH

1. wEHA
BN

1. AE

LAWSED

1. CISER a4 SR IRRKMODULE_GET_SYNC_MODE/RKMODULE_SET_SYNC_MODERECERE RS

R2o

2. B Finternal master mode. external master mode 2T, StreamOnZFE2{FAEIGEZSIENH
T, AT EFRAppIREXEIRRE L IEIET,

2.1 CISIREhFREE.s_stream[BliAF, ECECISHIIaKSettinglARRBH RIS RAIINAISetting, FF
BHRZEIENO_SYNC_MODE fgEStreamOnE 7728,
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2.2 RIRKFAB Wioctldn<: RKMODULE_SET_QUICK_STREAM, fEi%[ElA®{EEEStreamOn
FiFas.

3. ZIEBXEAFTEXNSECISIREN: drivers/media/i2c/imx464.c

17. VICAP/ISP4 kR EIE T

17.1 Zi@iErawiiEHHE

% raw sensori@idiEArk1608, rk1608FTE— " mipi vci@i&HiH EIrk3588F %, HvicapfENEIR
EGRE, vicapEiH3 N FI&E DB HEHEEIB3 N EMEiIspTT R, rkaigibufaalE=NispT =R, isp
TRIRIERE IR rawiiE, H="ispT SEBLIETrawiE, bufitiitA KiR[EILAvicapAEEINNE
AT,

KA

1. rk1608¥k#E= aNfAIH1%?
rk1608 R YEFMIIE, B TIEEHsensorimfiEtEEY, rkl608=MBEEMRGLEE
HHE, EELUE, rk1608HITXA 2 RIXHIE. BUBHFIANMRT!

5117 . sensor0 |- BRI ---|--- 256 F T TF(dummy#B#h3T)-—-|
%217 : sensorl |- BREUR -—-|--- 256F TXIFF(dummyHHERHF)-—|
%8317 : sensor2 |--- BREIE ---|--- 256F THXIFF(dummyERIEFTT)-—-|
5417 . sensor0 |- BHEIE ---|--- 256F TXITF(dummy#KiEHH3T)-—-|
58547 : sensorl |--- BREUE ---|--- 256F TITF(dummyEIBHT)-—|
5617 . sensor2 |- BHEIE ---|--- 256 F TXITF(dummyEIEHHST)-—-|
$n-217 : sensor0 |- BREUE ---|--- 256 F XS FF(dummyEE#H77)---|
%n-197 : sensorl |--- BREIRE ---|--- 256 F HXITF(dummyERiEH+H35)-|
$EnfT : sensor2 |--- BREUE ---|--- 256 FHXITF(dummyEkiEHh3T)-|

MU ERINMBEABHERANSE, RTERRE. BREEEFFEBEM256FT EEEThEE, X1
EBispIMABIBIER, rk1608HImipiiE &G M Mindex, FEEdts LEE = MEGLHNHNE
H, 8EMIPI sensorz M ETHENBrk1608T s=iEM, rk1608 dtsE, & sensorfy
in_mipi/out_mipiFEEMEEE, BE M sensorfVEREINFXINEIdO~id2, STREEIENREDIRF,

2. ispUl{AlRAREIE?

FNispR TeESvicapMEMT =, BRIRFERMNErkcif_mipi_lvdsTm, BBAMHMEMTR2
BIRrkcif_mipi_lvds_sditf/rkcif_mipi_lvds_sditf_virl/rkcif_mipi_lvds_sditf_vir2, T 2 BEEEELE
rkckchip, combine-index = <0>RiBEFNispAERREGLEIE, XiBMindex3dRz_ENaERY
sensor id0~id2, X#EE A ispA] LURIBiIndexiZ TR 72 5 L IEE 1 sensorfV iz,

3. BAEBIMEIT R E = sensor?

FIEMN R, AT HIBMMEILE, ispilfebIBEkiE. ABABRNITHIXT N IS sensor EIE?
BT vicapfI BT S8 E T &N ispT bk Esensor rawHIEMNIRE, FrUlEEsensor S o BlEHZ
XN Bvicap AT =, rkaigiRiEpipelinesR D & B S ElsensorfiR. HLETEVAI2 mediafkig
L, FERE:

sensor->dphy->csi2 host->rkcif_mipi_lvds ... rkcif_mipi_lvds_sditf->rkisp

XMFFHRE T
rk1608->dphy->csi2 host->rkcif_mipi_lvds
... sensor0->rkcif_mipi_lvds_sditf->rkisp0
... sensorl->rkcif_mipi_lvds_sditf_virl->rkispl
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... sensor2->rkcif_mipi_lvds_sditf_vir2->rkisp2

XEE N rkaiqiEB B E N ispT 2B EIEINE M sensorf BRI HIXT R,

18. FAQ

18.1 Sn{fAI SAIR SE FR IR BN 2

B gitE 2N sdkRERZRRA IR T, SmLUWT
WhRassdk AT, AT
4.19-kernel

git format-patch A..B drivers/media/common drivers/media/v4l2-core
drivers/media/platform/rockchip drivers/media/i2c include/uapi/linux/rkisp2-config.h
include/uapi/linux/rkisp21-config.h include/uapi/linux/rkispp-config.h include/uapi/linux/rkcif-
config.h include/uapi/linux/rk-camera-module.h include/uapi/linux/rk_vcm_head.h
include/uapi/linux/videodev2.h include/uapi/linux/media-bus-format.h -o tmp_patch

5.10-kernel

git format-patch A..B drivers/media/common drivers/media/v4l2-core
drivers/media/platform/rockchip drivers/media/i2c include/uapi/linux/rk-isp2-config.h
include/uapi/linux/rk-isp21-config.h include/uapi/linux/rk-isp3-config.h include/uapi/linux/rk-
isp32-config.h include/uapi/linux/rk-ispp-config.h include/uapi/linux/fec-config.h
include/uapi/linux/rkcif-config.h include/uapi/linux/rk-video-format.h include/uapi/linux/rk-
camera-module.h include/uapi/linux/rk_vcm_head.h include/uapi/linux/videodev2.h
include/uapi/linux/media-bus-format.h include/uapi/linux/rk_hdmirx_config.h -o tmp_patch

ZhrAsdkZ T, 1T LT
git am tmp_patch/*
F. ERARERRAENZcommitid, BAFARZERIZcommitid, tmp_patchZB4hT B R.

[BRRFAZFNZERERS, SNEEN—LEAMERHE M T SBERAELERMA T LTEMEE R
£

18.2 SMAIFRERIE RN R A S

MkernelEzhlogHREX

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

B AT 8 2 IREX

cat /sys/module/video_rkisp/parameters/version
cat /sys/module/video_rkispp/parameters/version
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18.3 WA #IBFRKISPIEEAINE RS

RKISPIREHINRINE AT, SBvideokmediai&&EFEET/dev/BR T RAFAEEIES
1 /dev/videoi& &, #@id/sysA] AZEIBE] RKISP/EMBIvideoTi =,

localhost ~ # grep "' /sys/class/video4linux/video*/name

BRI LUEE media-ctlép <, FTENRINEMIEFpipeline2EER,

F¥rcameralksh@EINHMTN, HFFEBNcamera#lEM5EEE, kernelSFTENHINTHlog.

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

% Mkerneli&FAsync subdev notifier completediX{Tlog, ARAIEELEAsensoreE A EXIIIR
5, RCENEERI.

18.4 $N{AIER & ISP/VICAP RAWTEfERE =X

isp:

rv1109/rv1126:

Three mode:

0: raw12/rawl0/raw8 8bit memory compact

1: rawl2/raw10 16bit memory one pixel
big endian
|1514]13|12|11|10| 9| 8| 7| 6] 5| 4| 3| 2| 1| O
131211/ 0| - -| -[11/20] 9] 8] 7] 6] 5] 4]

2:rawl12/rawl0 16bit memory one pixel
big align
|15|14|13|12|11|10| 9| 8| 7| 6| 5| 4| 3| 2| 1| O
111]10] 9] 8] 76/ 5] 4/ 3/ 2/ 1] 0] - | -|

rk356x:

Three mode:

0: raw12/rawl0/raw8 8bit memory compact

1: rawl2/raw10 16bit memory one pixel
little align
|15|14|13|12|11|10| 9| 8| 7| 6| 5| 4| 3| 2| 1| O
||| -/ -[21]20] 9] 8 7] 6] 5] 4] 3] 2] 1 O]

2: rawl12/rawl0 16bit memory one pixel
big align
|15|14|13|12|11|10| 9| 8| 7| 6| 5| 4| 3| 2| 1| O
11|10/ 9| 8] 7| 6] 5] 4] 3[ 2| 1] O] -| | -|

PR
aiqIg MM F AR TCAYIZE, BRhaiqiEF 2R EsensorB SELE T RINFHEIE;
rv1109/rv1126: aiqhR#asvOx1.0x71.1L0 ERRASZ
rk356x: aiqhRZsv2.60.01LL_EARASSZ 15

BRP B REE T RIgE R Tioct BRIZHI7ZEMEME N, include/uapi/linux/rkisp2-config.h B X E X5t
BR:


af://n3494
af://n3501

#define RKISP_CMD_GET_CSI_MEMORY_MODE \
_IOR('V', BASE_VIDIOC_PRIVATE + 100, int)

#define RKISP_CMD_SET_CSI_MEMORY_MODE \
_IOW('V', BASE_VIDIOC_PRIVATE + 101, int)

enum isp_csi_memory {
CSI_MEM_COMPACT =0,
CSI_MEM_WORD_BIG_END =1,
CSI_MEM_WORD_LITTLE_ALIGN =1,
CSI_MEM_WORD_BIG_ALIGN =2,

k

vicap:

rv1109/rv1126/rk356x:

Three mode:

0: raw12/rawl0/raw8 8bit memory compact

1: raw12/raw10 16bit memory one pixel
low align for rv1126/rv1109/rk356x
|1514]13|12|11]10| 9| 8| 7| 6] 5| 4| 3| 2| 1| O
||| -11[10] 9| 8] 7| 6] 5] 4] 3] 2] 1] O]

2: rawl2/rawl0 16bit memory one pixel
high align for rv1126/rv1109/rk356x
|15|14(13|12|11|10| 9| 8| 7| 6| 5| 4| 3| 2| 1| O
111/10] 9] 8] 7] 6/ 5/ 4| 3/ 2/ 1] 0] -| | | |

note: rv1109/rv1126/rk356x dvp only support uncompact mode,
and can be set low align or high align

¥l Re

AiqIE M FERENVIZHI, BEaiqizFaiRiEsensorR SEE IFMEFMHEIRT;
rv1109/rv1126: aiqhR4<vOx1.0x71.1L EhRA Sz

rk356x: aiqhRZsv2.60.01L4_ERRASSZ #F

BRHRLHEE XTI E R TioctISRIEHRITZEMES I, include/uapi/linux/rkcif-config. hEHERTE MR AR

#define RKCIF_CMD_GET_CSI_MEMORY_MODE \
_IOR('V', BASE_VIDIOC_PRIVATE + 0, int)

#define RKCIF_CMD_SET_CSI_MEMORY_MODE \
_IOW('V', BASE_VIDIOC_PRIVATE + 1, int)

enum cif_csi_lvds_memory {
CSI_LVDS_MEM_COMPACT =0,
CSI_LVDS_MEM_WORD_LOW_ALIGN =1,
CSI_LVDS_MEM_WORD_HIGH_ALIGN =2,

k

Xt Fvicaprl@E U Fes < #HITEREE, BNATEE
RERIERE, 8MFNN—MEE

echo 000 0> /sys/devices/platform/rkcif_mipi_lvds/compact_test



B & AN 7T
echo 000 0 > /sys/devices/platform/rkcif_mipi_lvds/is_high_align
FEEM ST

echo 000 0 > /sys/devices/platform/rkcif_mipi_lvds/is_high_align

18.5 WNAIAZEVICAP/ISP/ISPP R B E1i

1. YaivicapiRshEEEMNG, ZVGIAT Yvicap B F BB R, Xvicap#iTcruZ AIig1E,

1.1 kernel-4.1982& /5 7£80F:
EEBEMNS], FEEdts EECEXIZEODIRET R, &lrockchip,cif-monitors%k, &HdtsFig
BiZzB, WEARFERESUNIH,

&rkcif_mipi_Llvds {
status = "okay";
/* rockchip,cif-monitor = <index0 index1 index2 index3 index4>; */
rockchip,cif-monitor=<225 1000 5>;

port {
/* MIPI CSI-2 endpoint */
cif_mipi_in: endpoint {
remote-endpoint = <&mipi_csi2_output>;
data-lanes=<1234>;
I
h
b

He,
index0: AFRAEMMERIN, BrRiEEENMERIN, KEWTFK:


af://n3521

B iR
Idle FRoIEMRR

BFEEL S Nvicape B mipitl S5 IR, HA4 HERE R #ITvicapE 1,
Continue HEME 2B EINdexIZERIMIEREIAR, FEMREFETGEL, HMmAREN, &
RELAMERIMIEL, NARGEAL N, B8 index21% E Y HR#HIT RAFIQN ;

RifvicaphiIicsi2 X EEBIMipiiRER A S (. Bidindex43RKiZEmipi IREEHY
Trigger RE, HiXF|index4RRENET, dmTEmE RRTRR A ISNER 23RN, £
index28¥KEWEHREIAG, KM —RvicaptIE(i;

PIERIER, TERHXIEMn4/tp6188XREMNFHIZ O HRMB, BTFRRERT
BRI EMRNIRE; ZEREGcontinuelBXAITHAE, BISERhELS S MIvicap
A mipith BT, ékitﬂ%’é&&ﬁﬁﬁj‘x_ﬁwcapﬁu, HEMERZZEEindexl
RERIMIEENAR, EMEEFITIRN, HMABEN, ERINAMER ML, WREE
& M5, ERT28Llindex2i: EE’JHHHLE?‘_J%HLIJ” 5ScontinueMIERETF, £
mipi AREBEFMRERAVIER T, &EvicapFiEENsensor@id
RKMODULE_SET_VICAP_RST_INFOm<ENIE(UfFEE, ABAvicapfEi@id
RKMODULE_GET_VICAP_RST_INFOREXZEIiZ1E EE =t & E iR 1E.

Hotplug

index1: ¥fcontinuezZEhotplugM=, EXRE&ERindex1i#iEz/E, MANERES;
Index2: WEMERZZHERE, U—WUARA, tNERRindex21il;

Index3: LEES‘EﬁE’JE'_H‘Eﬂ%?& & Mvicap csi2 HEfaE, EREXBEIR, FHEMNEN, H0NEHE
RAEEM, #TEM, BIZEXNE, FESEREEMER, MINHTEMIRIE, BE B
ms;

Index4: AFIEEmipi csi errBIHIVREL, TREZXAEGE, MEEA,

AT ZHFmipi/dvpEREERHITR BN, NRERNNEHITTEN, FEERNESUTRR

media: rockchip: rkcif reset all dev when trigger reset event

move monitor param to rkcif node
ag &rkcif {
status = "okay";
rockchip,cif-monitor =<3 200 1000 5 0>;
/*
* index 0: monitor mode
* val:0idle
* 1 Continue mode, detect cut of stream or csi2 err
2 trigger mode, detect csi2 err
3 Hotplug, detect hot plug or cut off stream or csi2 err
*index 1: monitor cycle
* val: timer of monitor cycle, unit ms
*index 2: error interval
* val: time of error keeping, such as 1000,
mean atfer one second error still occur,force reset dev,
the max timer to wait error stop
*index 3: err_ref_cnt:
* val: timer error ref val for reset
*index 4: reset_by_user
* val: setval 1 to control reset by user

*/

*

*

*

*



|5

Signed-off-by: Zefa Chen <zefa.chen@rock-chips.com>
Change-Id: If4da872c7ee3c5140f94e5cf331cab84005361d2

Hr,
1) rockchip, cif-monitorBt& Mrkcif_mipi_lvdsiiE| T rkcifF 5=
2) MiBRRindexl, RENIEAFBN, SUARBEIRREMI B

3) iEflreset_by_userB#k, BA1, REEBMAEMEN, FEFENAKRING, BITRAEEEHE
fii, NZFAEHIIIvideoT S fioctl RKCIF_CMD_GET_RESET_INFORKEE LR, BREANIERTR
TES(, NATESEMRY T &ioctl RKCIF_CMD_SET_RESET, HiTE{I5h{E,

1.2 kernel-5.1082& /5750F

drivers/media/rockchip/cif/Kconfigtg iR EMMACE , AT LUBEREEHRBRIAME, HEEdefconfighy
MEERBEZIERIME, EESHENT:

RERRAREEENE, RAXHE, FEEFBTT

ROCKCHIP_CIF_USE_MONITOR
- T T Eay=]

SEENNER, Mkernel-4.19—%, SEFI—

ROCKCHIP_CIF_MONITOR_MODE .
N

MIB—miFF e, BIVECERO, BIAFFEEE

ROCKCHIP_CIF_MONITOR_START_FRAME o
- - - Vit Xl

KMEIER, LAMEE(l, HmiZE25fps, ECE
ROCKCHIP_CIF_MONITOR_CYCLE F4, MiNELAA40Ms*4, RIBFE BT
MEIRE, EBiIN400msEAA—MENE R

FERSE (IRYETB1ZE,, TE&Hvicap csi2 #RE/E,
EZEXBEA, FeExml, SlE#HRTE
1, #HITEM, BIRENXE, FTERTRTE
IEINFEIR, EMILEMFHITEOIRIE, BHESEMImS;

ROCKCHIP_CIF_MONITOR_KEEP_TIME

—ARtEmipi IRIERITREL, FNECENS, RTR

ROCKCHIP_CIF_MONITOR_ERR_CNT . N R
- - HEIS* 2RIRE AR S U

SEENN, RRRQNZRE, FEHEA, &
ROCKCHIP_CIF_RESET_BY_USER
T -7 HMIRZF, BNAESENTENL,

MREBAPERIEN, FEIRUTAR!

| . EMIEAFBEEmIipi csi2T s, @idmedia-ctl-p -d /dev/mediaX(X$§0,1,2,3%) KBS AT =,
WSfresetSE 4 ;

Il. ¥TFvicapBvideoTi&, stream_cif_mipi_idO~3E%—P &R, X/ TS ETFE—MES,
—fgstream_cif_mipi_id0, T%&resetiioctl, KIS (IAVIRIE;

. ZZdemodIF:

#include <stdio.h>
#include <stdlib.h>
#include <getopt.h>
#include <fcntl.h>



#include <unistd.h>

#include <sys/ioctl.h>
#include <linux/videodev2.h>
#include "rkcif-config.h"

int subscribe_event(int fd, int event)
{
intret=0;
struct v4l2_event_subscription sub;

if (fd <0) {
printf("fd is err\n");
return -1;

}

sub.type = event;

sub.id =0;

ret =ioctl(fd, VIDIOC_SUBSCRIBE_EVENT, &sub);

if (ret<0){
printf("VIDIOC_SUBSCRIBE_EVENT fail\n");
return -1;

1

return 0;

}

int unsubscribe_event(int fd, int event)
{

intret=0;

struct v4l2_event_subscription sub;

if (fd <0) {
printf("fd is err\n");
return -1;

}

sub.type = event;

sub.id =0;

ret =ioctl(fd, VIDIOC_UNSUBSCRIBE_EVENT, &sub);

if (ret<0){
printf("VIDIOC_SUBSCRIBE_EVENT fail\n");
return -1;

}

return 0;

}

int main(int argc, char **argv)
{

char *dev;

int ret;

intfd=-1;

int fd_cif=-1;

inti=0;

struct v412_event event;

char *dev_cif;

if (argc 1=3) {
printf("invalid input\n");
for (i=0;i<argc; i++)
printf("argv[%d]:%s\n", i, argvl[i]);
return -1;



}

dev = argv[1];

fd = open(dev, O_RDWR, 0);

if (fd <0) {
printf("open dev:%s fail\n", dev);
return -1;

1

dev_cif = argv[2];

fd_cif = open(dev_cif, O_RDWR, 0);

if (fd_cif<0) {
printf("open dev:%s fail\n", dev_cif);
return -1;

}

ret = subscribe_event(fd, V4L2_EVENT_RESET_DEV);
if (ret <0)
goto end;
while (1) {
printf("VIDIOC_DQEVENT ready %d\n", ret);
ret =ioctl(fd, VIDIOC_DQEVENT, &event);
if (ret) {
printf("VIDIOC_DQEVENT err %d\n", ret);
goto end;
}
printf("VIDIOC_DQEVENT event %x, %d\n", event.type, event.reserved[0]);
if (event.type ==V4L2_EVENT_RESET_DEV) {
ret = ioctl(fd_cif, RKCIF_CMD_SET_RESET, &event.reserved[0]);
if (ret) {
printf("RKCIF_CMD_SET_RESET err %d\n", ret);
goto end;

}

end:
ret = unsubscribe_event(fd, V4L2_EVENT_RESET_DEV);
close(fd);
close(fd_cif);
return 0;

}

B
./cif_reset.bin /dev/v4l-subdev0 /dev/video0

s : Hr/dev/v4l-subdevOAgrockchip-mipi-csi2EBEIMIRE R TR, /dev/video0Ry
stream_cif_mipi_id0Z A% #I& & 2o

2. ISPHEEEEIdtsi EispT = rockchip,restart-monitor-en/& 1%, cat/proc/rkisp* T ma] &
EMonitor@E&HE, tBHispi&&E LB Eecho Y > /sys/module/video_rkisp/parameters/monitor

drivers/media/platform/rockchip/isp/hw.h:#define RKISP_MAX_RETRY_CNT 5 Itt7E MiELE 15K
ZIEEiThEE, ARBIGAIXsensorfi ERFFBULEINEE, BRIARRHF. FIMEINEEE Esensor kM E fiizh
ELULRIERE & pipelineE L2 F /48,

&rkisp {
rockchip,restart-monitor-en;

b



3. ISPPHEREEMdtsEEBisppT s2iflrockchip,restart-monitor-en/@1%, cat /proc/rkispp* T2
AEEMonitoreEHFE, trlisppiks& LEBFifcEecho Y >
/sys/module/video_rkispp/parameters/monitor, LtIHEEBRINFFR, MNFTEXH
arch/arm/boot/dts/rv1126.dtsifiBRtb/E M

&rkispp {
rockchip,restart-monitor-en;

I

18.6 HN{AIHMENCISHHEIRAW, YUVELE

oA SERE, BILUBEARERIVA2-ctldh < B iR EIREhRIRENCISHYa E B, v412-ctiFER#EEE AT
&£ https://www.mankier.com/1/v4[2-ctl

]

v4(2-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: FEEIRERM

--set-fmt-video: REHIHE, FHlsensorfaitl HPE—, sensorHain¥Em @I media-ctl-p -d
/dev/mediaX& &,

pixelformat: HiHEIEER

--stream-mmap: mmap bufferf{ &,
--stream-count: HEXRIMEL, ZMBEFER—MH.
--stream-to: fEEFMEREZ,

--stream-skip: BkisAymiEk,

REZFRRTIR

RV1109/RV1126


af://n3591
https://www.mankier.com/1/v4l2-ctl

1131

VICAP

VICAP

VICAP

ISP

ISP

ISPP

RK356X

1131

VICAP

VICAP

VICAP

ISP

ISP

=

RANEO

DVP

MIPI/LVDS

DVP / MIPI /
LVDS

DVP / MIPI /
LVDS

MIPI / LVDS

Read ddr only

RANEO

DvP

MIPI/LVDS

DVP / MIPI /
LVDS

DVP / MIPI /
LVDS

MIPI / LVDS

RINSLIERS

X

RAW

RAW

YUV

RAW

YUV

YUV

RINENS

X

RAW

RAW

YUV

RAW

YUV

IRET RSB

videoO~video3

videoO~video3

videoO~video3

rkisp_rawwrQ
rkisp_rawwrl
rkisp_rawwr2
rkisp_rawwr3

rkisp_mainpath

rkispp_m_bypass

rkispp_scale0
rkispp_scalel
rkispp_scale2

IRETRARBIR

videoO~video3

videoO~video3

videoO~video3

rkisp_rawwr0
rkisp_rawwrl
rkisp_rawwr2
rkisp_rawwr3

rkisp_mainpath

HmtiRaw

FEERE

Raw

ERER
Raw

L&A Raw

no

EREER
Raw
L&ERRaw

E| 329 it

Raw

HmtiRaw

IEERE

Raw

ERER
Raw
&R Raw

no

ERER
Raw

EERRaw

FEERE

Raw

1. iI§&T AZMEMHS: media-ctl -p -d /dev/mediaX (EH1X$50,1,2,3...)
Raw#iEEiEEN
EEEREFHERIRAW

faith
YUV

no

no

nvl2
nv1e6

no

nvl2
nvle

nv12
nvle

Faith
YUV

no

no

nvl2
nv16

no

nvl2
nvle6



R RE ZeFsensorfiiE frawl0. rawl2UER16bItIEE, ST, X Frawl28EEREFEFR
FREHSA R, DAFTHRERERG, $IEMNEES TR

Bits of
[31]30]29]28[27]26|25]242322[21]20]19[18[17]16] 15[14[13[12]11[10[ 9 | 8 | 7 | 6 [5[4[3[2 [ 10| memory word
[i[ro[e[8[7[6[5][4s[2[1[o-[-[-[-Ifo[s[e[7[6[5[43[2[1[0[-[-[-]-] sitsof pixel
| Pixel 0 | Pixel 1 | Pixel
R RBFHEERRAW

N Frawl2BIEERFRNEERFIG N, D4FTREFERERAG, BERNFES NN TR

Bits of memory

31

3o|29|ze|27

26

25

mlza

2

21

20

19

18

17

16

15

14

13

1z

1

0

o

7

3

5

4

3

z

1

0

1

10

£l

&

7

3

5

4

3

2

1

0

1

10

o

Bits of pixel

| Pixeld | Pixel2 ‘ Pixell | Pixel

EERE:
ISP mainpath 8%, #WAHIERERawl0. Rawl2f, F—2iHHRawl12fIEL R EZERARAW
SE Al
VICAP#tiRaw
1. BOAEERE, BUNTaSHUUENEESIFR RS

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

Hep, ORTEREE, IRREEEY;, NTRMERAZRBERNISSZHERNBERZvV, wLAEN
7

echo 0000 > /sys/devices/platform/rkcif_mipi_lvds/compact_test

Hr, echoFEBIEZFMRITRIve0. vel, ve2. veI@mEmMEIREMEASE,
2. video0~33tzZvc0~vc3,
3. HiTval2-ctl

v4|2-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 maipathaitiIEEERaw
1. EMEXmainpathfE1, ispRAiliatiEiZERrkisp-bridge-ispp, BRI T tIEImainpath:

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

media-ctl -l ""rkisp-isp-subdev":2->"rkisp_mainpath":0[1]'
A RBEER-dRREHIAMERAmMedia0 TR, HArkisp-isp-subdevARiEmedia0, F-dis8EEZIFRTE
mediaTi o
0&pad0, sink, FAiHEABITERVAI2AEXR X,
2. isp output formatBRIARYUYV8_2X8, AN Tan<itElbayer rawig=:



media-ctl -d /dev/media0 --set-v4l2 ""rkisp-isp-subdev":2[fmt:SBGGR12_1X12/2688x1520]'

7 rkisp-isp-subdevii R R—EEmedia0, -diEEIRE, TEHIArkisp-isp-subdeviEH
mediaT o

2%&Rpad2, source, iF4MisEABTTERVAI2AER Y,

B A% Amedia-ctl -p -d /dev/mediaXEE R TEHEN, £XEIMEX W raws 2RHEH
raw#giz,

3. HiTv4l2-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

VICAPEHitHYUV:

QR FRNREIEAYUVIRT, ERAHBARAWREI, vicapTiZHtHYUVIER,

v412-ctl -d /dev/videoO --set-fmt-video=width=1920,height=1080,pixelformat=NV12 --stream-mmap=4 --
stream-count=1 --stream-to=/tmp/cap.raw --stream-skip=2

ISPHIHYUV:

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

a*:
1. %tFisp, AIMEXmainpathselfpath, videoSRE%HI, FEREMFEIIGE.
2. ISP BIAEIERRaWE R T, ISPEEB R RawEIBRIR A YUVERIE, BN B8 7T SMER L IEIRE, LR EGE
BRERERK AIQRIZHIISPH R TER M IRIEIR, M a6 < REHIERE 57, BRMIRE RS ECR AR INME, B
BRR—BRLF—BERES.

ISPPEitHYUV:

isppia NEIESRrkisp_mainpath. rkisp_selfpath#rkispp_input_image link>%<1, rkisp-bridge-
ispp linkFF /&, rkisp-isp-subdev pad2: Source X HHEfMt:YUYV8_2X8, MRINKBAFRERE
link, ZZ&G<SUWT,

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

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

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

media-ctl -d /dev/medial -l ""rkispp_input_image":0->"rkispp-subdev":0[1]'
v4l2-ctl -d /dev/videol13\
--set-fmt-video=width=2688,height=1520,pixelformat=NV12 \

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



A -dIEEBFARENESER, EEUTADR, SEMTHRBFRBEEmedia-ctl-p -d
/dev/mediaX&&.

rkispp_m_bypass Full resolution and yuv format

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

ki
rkispp_scale0 max width

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

ki lel
TSP Sl max width

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

ki le2
rispp_scate max width

18.7 Y{AIEIRCISIERhHRIH 53 M.

1. XFFsensoriREhziFZ NP HERNIRE), BEMENSB I —D DR rawiiEe, @S Ttas
Yl#sensorHaTERR 2R

media-ctl -d /dev/media0 --set-v4l2 ""m01_f_0s04a10 1-0036-1":0[fmt:SBGGR12_1X12/2688x1520]'
7E: m01_f_os04al0 1-0036-1@sensorTi mBYR R, EEIEFENformat, FiiREsensoriRahAZ
X MormatfR &,
2. SFvicap, REEEsensorfim, MNFispEEEBREBispAMNFHERX, 8EHIWT:
media-ctl -d /dev/media0 --set-v4l2 ""rkisp-isp-subdev":0[fmt:SBGGR12_1X12/2688x1520]'
media-ctl -d /dev/media0 --set-v4(2 ""rkisp-isp-subdev":0[crop:(0,0)/2688x1520]'
[
[

media-ctl -d /dev/media0 --set-v4(2 "'rkisp-isp-subdev":2[fmt:SBGGR12_1X12/2688x1520]'
media-ctl -d /dev/media0 --set-v412 ""rkisp-isp-subdev":2[crop:(0,0)/2688x1520]'

18.8 NI B CISHIBR Yt &K

1. @ media-ctl-p -d /dev/mediaXikE|sensorT mZ R, TRBZMELA/dev/val-subdevX, &
EmLUWT:

v4(2-ctl -d /dev/v4l-subdev4 --set-ctrl 'exposure=1216,analogue_gain=10"
WD HIRE:

v412-ctl-d /dev/v4l-subdev4 --set-ctrl exposure=1216
v4(2-ctl -d /dev/v4l-subdev4 --set-ctrl analogue_gain=10

2. exposureix A{E#sensor visPREIE, RARHIFZHAIEERvts-48vts-10, FR[EsensortRifEsensor
FAAYINEBMPRE, RIS RIMERT30fps, mABRNEIEN33.3ms, BiRE40msHIBRSE, RMFMAK

vtsA BEIRE40msHBRYE, ATLISELLAIIRE, vts_30fps * 30fps = vts_25fps * 25fps, MIMRE H25fps
SFRAIvts,  (vts - height) JAvblank, B Svblanki&EZIsensorRBIA]IR BB AR, <
SEMNT:


af://n3757
af://n3763

v412-ctl -d /dev/v4l-subdev4 --set-ctrl vertical_blanking=200

18.9 dMfAIsz iR ARGk

CISIREHEEIF EHsensorfV i formateg I~ =fpformatz—,

MEDIA_BUS_FMT_Y8_1X8 (sensor 8bitHit)
MEDIA_BUS_FMT_Y10_1X10 (sensor 10bit#ai)

MEDIA_BUS_FMT_Y12_1X12 (sensor 12bit#it)

BRTE R #xxxx_get_fmtlxxxx_enum_mbus_codeiR[8] EiRformat,
RKISPIREH & XX =Fformati#1T4551IRE, UXFFRINERER.
I, MAEFRERINYSEIANER, WREEEEFASP Path, FJRBSP Pathr] LI HFY8E k.

18.10 AT EF @IS X

RKISP IRENZ 583 (R G RUINRE, REIEK:

1. MIPIiZEO: Z#EFHitframe count number (from frame start and frame end short packets),
RKISPIR T LA SR H1 i L B 7 A9 2518 ;

2. BT656#%M: ZiFHtHATAESAV/EAV, Blbit6 ABEFTHBIAHIFIZES, RKISPIRRNLALL SR A M a5
R,

3. RKISPIREIHRKISP1_selfpath videoi& & T m A &1%I08E, Hfvideoi& & TR FEEFZINEE,
appBRiRAAEMIEE T RINE, RaiRnU THEIRER:

“only selfpath support interlaced”
RKISP_selfpath{E R rLAmedia-ctl -pEF:
entity 3: rkisp_selfpath (1 pad, 1 link)
type Node subtype V4L flags 0
device node name /dev/videol
pad0: Sink
<-"rkisp-isp-subdev":2 [ENABLED]
IREEEHEMS RN

B EZ R Ehformat.fieldEEIEE AVAL2_FIELD_INTERLACED, HRRItHahis&mEigX a3, BE
EExxxx_get_fmtiR[Elformat.fieldi&z(. BI&ZE driver/media/i2c/tc35874x.cIXEH;

VICAPZ #5585 {&17) 5 B LNRERHIZ 4+

1. MIPHEO: FIREESK, EREENKEN2AE, RMRER, WiEEKEne, 8F—1T8%
1’8, TH—THRFEAREFEN, Bubuffertiit 85t FMAbufferthit RE—1TNTF,

L1ERKHEEFN, EhatEn, SVEBIRFEEE, BEREE,
1.2 BXRHFEMEZBEFS/FEEER
2. BT656/BT1120#%M: RRABZIFFB/IEH, KEFHEENK.


af://n3770
af://n3776

3. REpEMSrkisp—, REsensorIRohTEE Exxxx_get_fmtik[Elformat.field#&z(, vicapEahigiz
BRFRE,.

18.11 iNfAEHdebugl=R

1. &E&media pipelinefz 8, LtXIRZdts camerafid&

* 1

find /dev -name "media*" | xargs -i media-ctl -p -d {}

2. BFprocf5 8, ItkAvicap/isp/isppHaPRSHMMAREES, TS cat/lR
cat /proc/rk*

3. BEIKEIdebuglE 2, & Edebug levelZlispMisppTim, levelZBEHMAEE#MZ

echo n > /sys/module/video_rkisp/parameters/debug (n=0, 1, 2, 3, 4; 0/9K)
echo n > /sys/module/video_rkispp/parameters/debug

4, EESFRESR, Bisp.regflispp.reg pullisk
RV1109/RV1126

io -4 -1 0x10000 0xffb50000 > /tmp/isp.reg
io -4 -1 0x1000 0xffb60000 > /tmp/ispp.reg

RK3566/RK3568

io -4 -1 0x10000 0xfdff0000> /tmp/isp.reg

RK3588

io -4 -1 0x10000 0xfdcb0000 > /tmp/isp0.reg
io -4 -1 0x10000 0xfdcc0000 > /tmp/ispl.reg

RV1106

io -4 -1 0x10000 0xffa00000> /tmp/isp.reg

5. {EftdebuglERF &

1. A&7 1->2->4->3
2. e 3->BE)->EMW->1->2->4

6. isp/ispp/vicap procfs £iitBH

[root@RV1126_RV1109:/]# cat /proc/rkisp*
rkisp-vir0 Version:v01.09.00

clk_isp 400000000

aclk_isp 500000000

hclk_isp 250000000

Interrupt Cnt:6195 ErrCnt:0


af://n3796

Input  rkcif_mipi_lvds Format:SBGGR10_1X10 Size:2688x1520@30fps Offset(0,0)
Isp Read mode:framel (frame:4061 rate:66ms idle time:10ms frameloss:6077) cnt(total:2026 X1:1969
X2:56 X3:-1)

hw link:1 idle:1 vir(mode:0 index:0)
Output rkispp0 Format:FBC420 Size:2688x1520 (frame:4061 rate:66ms frameloss:2018)
Output rkisp_selfpath Format:FBCG Size:672x190 Dcrop(0,0/2688x1520) (frame:4061 rate:66ms
delay:28ms frameloss:2017)
DPCCO  ON(0x5)
DPCC1  ON(Ox5)
DPCC2  ON(0x5)
BLS  ON(0Ox1)
SDG OFF(0x80446197)
LSC  ON(0x1)
AWBGAIN ON(0x80446197) (gain: 0x01110111, 0x024d0219)
DEBAYER ON(0x7000111)
CCM  ON(0x80000001)
GAMMA_OUT ON(0x80000001)
CPROC  ON(0xf)
IE OFF(0x0) (effect: BLACKWHITE)
WDR  OFF(0x30cf0)
HDRTMO ON(0Oxa4f05a25)
HDRMGE OFF(0x0)
RAWNR ON(0x80100001)
GIC  ON(0x80000001)
DHAZ ON(0x80101019)
3DLUT  OFF(0x2)
GAIN  ON(0x10110)
LDCH  OFF(0x0)
CSM FULL(0x80446197)
SIAF  OFF(0x0)
SIAWB  OFF(0x0)
YUVAE ON(0x400100f3)
SIHST  ON(0x38000107)
RAWAF  ON(0x7)
RAWAWB ON(0x776887)
RAWAEO ON(0x40000003)
RAWAE1 ON(0x400000f5)
RAWAE2 ON(0x400000f5)
RAWAE3 ON(0x400000f5)
RAWHISTO ON(0x40000501
RAWHIST1 ON(0x60000501
RAWHIST2 ON(0x60000501
RAWHIST3 ON(0x60000501
Monitor OFF Cnt:0

)
)
)
)

clk_isp: isp BYEhHA=R
Interrupt: E&mipichlf, ispPIREREGRET, SIBERIE, HEPERIRIsp, ErrCntiiRhifgit

%_I%\
Input rkcif_mipi_lvds Format:SBGGR10_1X10 Size:2688x1520@30fps Offset(0,0)
BNR. WA, SR MENHRIES

Isp Read mode:framel (frame:4061 rate:66ms idle time:10ms frameloss:6077)
cnt(total:2026 X1:1969 X2:56 X3:-1)

Read HENIHIEL (onlineXt R Bi@&E)



framel&®mizktt (frame2 hdr2miE=)

frame: il =

rate:ti=, HifEmlielpR

idle/working:ispFEHHIRZS

time:ispfE AL 1A 8]

frameloss:HINEMIEL

cnt: total: B [E3RER X1: LIRENRRE X2: 2R E1350R ¥ X3:3/R BIRRE

Output rkispp0 Format:FBC420 Size:2688x1520 (frame:4061 rate:66ms frameloss:2018)
Output rkisp_selfpath Format:FBCG Size:672x190 Dcrop(0,0/2688x1520) (frame:4061
rate:66ms delay:28ms frameloss:2017)

outputiiittRER, MEbufEREABEERER
size:fiitH PR

Dcrop:fitHEFHBIE 2

delay: X MESEE R (ZFitHH =B EE- I NE R E)HE)
Hith: isp&MEBREIF RIS

ISP procfs debugIhgt i Fi5 BA

config isp procfs note to set debug mode:

BIT(0) for show isp reg

BIT(1) for dump bay3d iir/cur/ds buf once

BIT(8) for skip aiq params update

BIT(9) for skip hw params update, only for same w & h & bayer

WTEAGISFINEE, ZiRispE AR TR ESESRILRIA, TREXNMEMNspR FRTFEIEE
E5%, Bikls /proc/rkisp*EE

1)show isp reginfo

echo mode=0x1 > /proc/rkisp0-virQ
cat /proc/rkisp0Q-vir0

2)dump bay3d iir/cur/ds buf to /tmp
echo mode=0x2 > /proc/rkisp0-vir0
3)skip aiq params update

echo mode=0x100 > /proc/rkisp0-virQ
echo 0x2200=0 0x538=0x800080 > /proc/rkisp0-vir0
4)skip hw params update

echo mode=0x200 > /proc/rkisp0-vir0
5)close debug mode

echo mode=0 > /proc/rkisp0-virQ



case 3 or 4 also can will with 1 and 2, such as mode=0x103

[root@RV1126_RV1109:/]# cat /proc/rkispp*

rkispp0 Version:v00.01.08

clk_ispp 400000000

aclk_ispp 500000000

helk_ispp 250000000

Interrupt Cnt:13 ErrCnt:0

Input  rkisp0 Format:FBC420 Size:2688x1520 (frame:23 rate:67ms delay:49ms)

Output rkispp_scale0 Format:NV12 Size:1920x1080 (frame:5 rate:42ms delay:76ms frameloss:0)
TNR  ON(0x200000d) (mode: 2tol) (global gain: disable) (frame:21 time:7ms idle) CNT:0x0
STATE:0x1e000000

NR ON(0x57) (external gain: enable) (frame:5 time:9ms idle) 0x5f0:0x0 0x5f4:0x0

SHARP  ON(0x19) (YNR input filter: ON) (local ratio: OFF) 0x630:0x0

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

ORB  OFF(0x0)

Monitor ON Cnt:0

isppIINBHIEER, MiBisp->TNR->NR->FEC, rate/time/delay® IR EEH#IAR—E, XN LFITH =M
BMARBHES

[root@RV1126_RV1109:/]# cat /proc/rkcif_mipi_lvds
Driver Version:v00.01.0a
Work Mode:ping pong
Monitor Mode:idle
aclk_cif:500000000
hclk_cif:250000000
dclk_cif:297000000
Input Info:
src subdev:m01_f_0s04al0 1-0036-1
interface:mipi csi2
lanes:4
vc channel: 01
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
irq statistics:
total:515
csi over flow:0
csi bandwidth lack:0
all err count:0
frame dma end:515

Work Mode: rv1109Z /22RIAEREping pong, EiX{EAping pongiEm,

Monitor Mode: 51712, FREIEERRGE, EmipilEIZENFERT, Xvicap#HTE(,

Input Info: A m{E 2CE



src subdev: 3B NIRIRE, —fkigsensori&®, BREE&LHER, R5|5, IREBM, i2cRLk, Thit
slavetiitEE 2

interface: ¥#EYIEZ O, mipi. lvds. dvp,

vc channel: SEPREABIVCEIE, FEmipithil LR Z@EEHmIEINEE,

hdr mode: sensor® TfERI\, Z3/9normal. hdr_x2. hdr_x3.

format: BIANEUHELEY

crop.bounds: FBIS#, AJ1EsensoriRhBCE.get_selection, MMXTIMNIRAVEIEE HHE,
Output Info: I iRE LA

format:faith R R

compact: BUAZZE B, HXEXERUTET: WEHECISHEHAIRAW, YUVEE

frame amount:

early: wake upiE=X T, EREwait_linefTHIBE, RENGbufferiXisphE, RINMERZERE
FISTERMSXIspR IR, SNBTHRERTRERTEN, bufferlZFTiXispAILHKEIE. wake upst
BREBATE: BYAE(iLiEn

single readout: hdri® =T, BmifEiabdial, R KMAIERETE,

total readout: hdriR=UF, KMiFFiafEiafliEmn T L RNEE, WME—MaRMHRGEE
B alo

rate: Muia]FRAYIE],
fps: M=K,
irq statistics: F#f{E 2
total: frame end + err S2HYRRTE
csi over flow: overflow & &8Il Ek
csi bandwidth lack: bandwidth lack & & #FhEfk

frame dma end: frame endBYFR#TEL, XHETEZET Mstream startFF4, sensorst M
.

18.12 SN{THEE T L3 IR KhIE)

HEAFMNRE, BRWINOERIER, BILUMAE log E53#.

AE logfTENF B AT

1. i (BBOZKadb shell) $HiiTexport persist_camera_engine_log=0x1ff3

2. EFBINE—MEiRE Tlibrkaiq.so, BT rkisp_demo. RkLunch.shZFEF,

3. E1 25 BMER E, EETEITENHAE log, AIRERVAMHRIZES N E&BE B loghiF#HE, AISEW
e

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

index 46fba20..f5ea67f 100755

--- a/CMakelists.txt


http://xn--cisrawyuv-0j3hn450ahwgyog04w084aq4cw3li86fnr9e/
http://xn--4oq20hufr45b12ew2e/
af://n3885

+++ b/CMakeLists.txt

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

endif()

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

-endif()

#endif()

AE log B&%iTH{EMeanLuma. TMOEHZitETmoMeanLuma, BASHEER, BIXLEESHIE
BRILAE D IANRRIR R,

[AEC] :XCAM DEBUG-rk_aiq_sze_algo.cpp:7028: HDR-AE - (enter)
[BEC] :XCAM DEBUG rk_sig_se_algo.cpp:704%: -AecRun: -SMeanLuma=0.280734, MMeanlums=4.005174, Meanlums=0.000000, TneMesnlums=6.188991, Isconverged=0, Longfzm=0

[AEC] :XCAM DEBUG -rk_sig_se_algo.cp) :->>> Framenum=5 Cur Piris=128, -Sgain=1.000000, Stime=0.000505, ngsin=1.000000, mtime=0.003005, lgain=1.000000, lrime=0.003000
[AEC] :XCAM DEBUG rk_sig_se_algo.cpp:3887: -S-HighLightluma=16.500000, S-Tazget=110.000000, S-Cloballums=0.280734, S-Target=15.652778

[AEC] :XCAM DEBUG -rk_sig_se_algo.cp) L-LowLightLums=3.848156, L-Tazget=50.000000, L-Globallums=4.003174, L-Tazget="75.000000

[AEC] :XCAM DEBUG -rk_sig_se_algo.cp) RecHdrClmExecute: -sgain=1.000000, stime=0.002510, myain=2.148507, mcime=0.020000, lgain=0.000000, ltime=0.000000

[AEC] :XCAM DEBUG -rk_sig_se_algo.cp) calc result:piris=128,sgain=1.000000, stime=0.002514, mgain=2.137362, meime=0.020000, lgain=0.000000, leime=0.000000

[AEC] :XCAM DEBUG rk_siq_se_algo.cpp:T168: lexit)

IAMRIRE:

1. TMOERSHBIANE, MTE, log&didiE, ALURRARIEN. FUNAIHE—BRREE, B
ETMOERIFIHEIHIBKE, HEATMOMMBXSHERLE R TRER, INERX—F, AUSE
tunning guideSUE AR S, HIEBRITEKRARKRIQIZ MBI IE,

SMeanLuma=3.642202, MMeanLuma=59.557796, LMeanLuma=0.000000, TmoMeanluma=46.662384, Isconverged=1, Longfrm=0
IeanLuma=3.638532, MMeanLuma=59.590824, IMeanLuma=0.000000, TmoMeanluma=46.708256, Isconverged=1, Longfrm=0
IeanLuma=3.644037, MMeanLuma=59.631191, IMeanLuma=0.000000, TmoMeanluma=46.691742, Isconverged=1, Longfrm=0
feanLuma=3.642202, MMeanLuma=59.647705, IMeanLuma=0.000000, TmoMeanluma=46.713760, Isconverged=1, Longfrmn=0
feanLuma=3.638532, HHeanLuma=59.593164,LHeanLuma=0.000000,TmoHeanluma=6&.OOOOOOLIsconverged=1,Longfrm=0
feanLuma=3.640367, MMeanLuma=59.543118, LMeanLuma=0.000000, TmoMeanluma=46.702751, Isconverged=1, Longfrm=0
IeanLuma=3.644037, MMeanLuma=5%9.620182, IMeanLuma=0.000000, TmoMeanluma=46.719265, Isconverged=1, Longfrm=0
SMeanLuma=3.631193, MMeanLuma=59.620182, IMeanLuma=0.000000, TmoMeanluma=46.746788, Isconverged=1, Longfrm=0

AecRun
heck
heck
RecR
RecR

LAecR

LAecR

2. raw ERFEIHERRE, TMOEMSIHENLRREE, EREE LIHEEREIAN, RAAisp/RSRRIRPEFE
SEARRIRE, RFEEIX—PEBRARKIENHE—D 21,

3. AR EIEtime. gainEBIE LAY, BAtime gainfYAEMBIZIBL BRI REZTEIRE, —ARksensorfy
time@n+243%, gain n+2 n+1#BLLRFE LI, NREAFAFEtime. gainBIEMMI, FILUESHIETH|
iR, UTRXmIRASEiqX A, E2RAN+H24ER, nRRENMHNESEBASHGET
Fo jsonhiASEHEMIBEBITERXERE.

<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>
<Hdrindex="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>

NBRTCEME LM, iqXHFPAERIRFEAecSyncTest T S ARMIR, X MERWRIBESFAR LS
W, EIFR—ERIMIE, REIHR, AJLEHASHItimeIRBER—HFIE, gainRBERA—1FHNE, A
EESHTAE loglfiMeanLumaftit{E. KXIRATtime gainS (&,

4. WMRALFHESRtimeRIZER, gainfERENA, BrIgEgainFALANEERE, HRBEsensor
RTENAMEELRE,

4.1 Fetft Al MsensorfVi IR BAMIREIR B AKX, 1FARMBARTAE T Sensor Info IHE 15, RIIA
THE TAE log EB9time gain¥ R BIEF2800(E, MIXENFTENHEKRtime gainFFEHREMILER, EBI1TIT
BNFERENEFTRELHRNERS B, F—BUNFEMANERAANRNE X, BREFER

o

4.2 LMERE, ATLiEdiirawE, AEEILARBEGSIHERIAXIEE,

4.2.1time MBI :

a. = LEWE (TRFEAMEBR, FARIULERIBRGANLYS, RTFEEKX) , BEEgainfER
1, S3#MEX10ms 20ms 30msHrawl, IREVFITHE (—RRREFBSAITHEH8bIt, SEE0~255) , iB%
=R

b. $EkTER, ME—KrawB, XKENAIHENRBFE HFREEERTE, X8
time gainBEREER, FEXSIKENE, LbiMiXfIgain# @R 1IigE, HMEBFAIrawEFAE1000x,
XEESTRIHER MR LR K, RETE)

c. EREHR, BT RaILERNAITHED RIS BbIERBT, Ripie RETHRIHEMBRIC
EMITAE, MANBEASEEESZ, AHANLIEERY.

=

1. ReprhAsupported_modesEEEXREAvts_def (FUABRETHMK, S17HER) « WX,
BN SEE] L E IR BRI E], RIgZEE30fps, vts_defE1200, tiiElf@rg
1s/30fps=33.333ms M 10ms3IRZAYER H1T/910/33.333*1200=36017, BABSEIKESE W{1ZECIS
HOBE Y B4k

2. FRaHE I rawBSRIHEERTERETE, /VF180
4.2.2 gainfa L4 E

a. = FEWHE, EEtimefE10ms, 93 BUHMENLx 2x 4x 8xFgainfEiraw®, FFEGHHE (—
AR RIS ITHE/8bIt, SEEI0~255) , 1IBRFMNE, HELgInE THRITERZIS0UTHNER, 71
%tlmefﬁ, ﬁﬁﬁim”iﬁo

b. fikTE2IER, HMEX—iKrawhE, XKEGIHENERBFE,

c. EREHR, BT RaIERNRITHED RIS BbIERBT, RiRieRETHRIHEMgainty
reRE, MAELSEHEES, ANLEER

E:
1. SBaiMEWrawBFAIHEEATFEHBFE, /\F180

2. MFRERERgainEBTAMERNRE, AJEMNINZERNATE, FHETRBgainXia ik
MM,


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

5. BRMET, MEINELLEERNERT, HIMANER, BrRRBAESHFHRFIREFETRE, il
NARIANEST, BIFEFSREHR, SREMNAERYT, IFEMEE—THRERE, —1TH=E
RETZEINBAIFE THREE S SHALR, FEXTtEsensorFMX TR ITENER, FAREIRRMY
SEIE S [Efo

18.13 WNfAHFE TR B &I th BYia) &

1. &M

KHEERT, RAAR, BrlsERsensorfigainfEiRERIIEAE, SHEREE, FEANEIRE)
REMgainET Fes S T & sensorFAHERBIPRH F 4

2. HDR &=
HDREXT, FEFUTHENERRA:

2.1 sEniEGRBESH, HDREMEN., XMERAIUE TAZIogRTEmMipitEXIRTE. &&E
mipifRs, H—FTHINZELsensorfIBASHEL BN, HDR sensorBEXTKIAEMBAEIRZR
B, XLEPRFIZMHRI IS E Sensor Info lEE15E, EIRENE AsensorfIZFeBEITENLK, Fsensor
FRHERNIRFIZ G, BREBIREFATEERNFFRE

2.2 KIEMAYE S S8 ratiofl SLFREIG £ M ratio R ILER, XME R FEIEESE2.1HBIARL S
MR ELEERH, thiRE ARRE KSR sensorxt A@mIBVR LR ABEB RS, Ri&Fsensorfamibg
FERAER2Ms, MiqXEFEFsensor info. AECBHEXEERERBENRAE, HEEMRAE
REIZHSERILIRREIZEKX, LbURAECE RIRES MEHIEMIR N 3ms, RERIRE), EFrxAREE
RBE2ms, ERRMHESEEIZREIEIRAAEC, XHAECIANIMSIRERIN, FHIEBASIERS
TMOER, SHEMBIE &ratioRxt, TEARY, MiEMEaHEENMABEEIIBXE, BERMEN
B, BHMEENNRFELEER, FTUEGERALER, ERTETHEZAECO B RNBE S, LR
EsensorINB A ESHEERFEER-

18.14 Sensor Info IS5/

Limx290/941:

[imx290]
CISAgainRange=1 31.6
CISDgainRange=1 125.89

BfEAHanalog gain (again) REREHNEHE, BEFEMAdigital gain (dgain) XM=, rk—MRIHEUEZE
¥dgainiE&Elagain Tk, HIREIAEHagain. dgain, 258 E XN AsensorF172%;

IMx290F &R gainfER T :

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)
bt Zagain 30dB , dgain 42dB

wI A

db =20 * log10(gainfZ#k)

reg_gain =20 * logl0(gainfZ%k) * 10/ 3


af://n3919
http://xn--sensor%20info%20-ne20an3ux4zbq2c/
af://n3926

BHEHEA(IMagain = 107 (30db/20)=31.6x
Dgain = 107 (42db/20) = 125.89x
CISExtraAgainRange=2 63.2

CISExtraAgainRange®Zagain * dcg ratioBVSEEIE, ZF53sensorzFHCG/LCG, HCGHEMSIERRIMRRIT
BIFNEELE, ERNEIAEXINEE, XOFEEENNERgainE, Imx290FM#&iRConversion

efficiency ratioB8EME 2, W LI&RE2xMagain, BAHCG mode, FFr4EMMIgainfE4x, FrLL
CISExtraAgainRange=2*[131.6], WIRIRaNEELIMHCG/LCG, BRIAIE[L 1]

ClISIspDgainRange=1 1
Isp dgain, BRIZBMER, REIAMERIR
CISMinFps=10

VBRI, BRIREEMEMBY5ps, HsensorziFkEmEISfpsiViE, XA ERSEHR A5, 7 el
HiqAcE K apifEhil.

CISTimeRegMin=1

SMERT, BRITR/NEN

CISLinTimeRegMaxFac=1.00 2.00

MR TRABNT

CISTimeRegOdevity=1 0

KRBT EE, MNFMERshs AT LIRS, BTN BEEZR LB,
Imx290F A& i TR Integration time = 1 frame period - (SHS1 + 1) X(1H period)

RKIEZR B A Maiq TR AL IERNBVBRE S BIUER R LAITET BN BML, SNRE D sensor@F TR, FEIKEWK
BRATENL, MImx290RIBBIE AN FIUBHRITRM, ERANEHERTH

Bt Ttime =vts -shsl -1

M Msensor Ftx Fshs1BViEIR, FREISEE1~(Number of lines per frame - 2), 15t E1~ (vts-2)
FrLACISTimeRegMin = vts -shsl-1=vts- (vts-2) -1=1
CISLinTimeRegMaxFac=vts-shsl-1=vts-1-1=vts-2

vtsE—MHNEITE, SE87ER, FTRFMERENEREZSR, 1frame period. Number of lines per
framefiRBIER 2 Vts.

CISHdrTimeRegMin=1
Hdri/ g7 1T
CISHdrTimeRegMax=8 0 0

HAriR KEEH1T, IINXTERRNE LsensorfalRABLITERE, HAREME KB LAFRET
1N, WAREREEMERAIPREMIGI, imx290F X —sensor, ERsonytinERE, EMEREY
TRAN8IT, imx307 DOLX#HEHiiRdecreasing exposure ratio mode, ¥ZER B mEAIEZE B LAEZ M
BRE1TERA 22217, imx290 DOLXIEKRIIIER, AEEiEsonyEE o

CISHdrTimeRegOdevity=1.00 0.00
CISHdrTimeRegSumFac=1.00 6.00

Sony DOL X#4E N TR



List of DOL 2 frame Settings

ltems Symbol Setpng Setting value / Condition
Register
Frame Set Count FSC VIMAX WMAX 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 x 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 toer FSC - (SHS2 +1) H -
Exposure time of SEF1 tser RHS1 - (SHS1 + 1) -
Exposure ratio - tier / tsert - Combining 2 frame

CISHdrTimeRegMin:

BT RAG AT LA B K igR /) \BE Y {E=FSC-SHS2-1=FSC-(FSC-2)-1=1
KM ER /) BB E=RHS1-SHS1-1=RHS1-(SHS1-2)-1=1

FRAhdr F e/ BH1THL

CISHdrTimeRegOdevity: MEKE LEE, shslfshs2i&EEM2nZL2n+1H9BRE], Fr AT R BIBRFEITRI LA
Z 1

CISHdrTimeRegSumFac:

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

SHS2. SHS1ERENE/IME, EFKMAEMAEHRA
KrEmBgE} M= (FSC- (RHS1+2) -1) + (RHS1-2-1) =FSC-6
ST F2mIDOL hdr, FSC=2vts, KIZMERFEFARAIEF7=2vts-6

BREZCISHdrTimeRegSumFac=[2 6],BE A TIHEAE, sonyBIDOL hdriRh=REFSCIEAVts L1ERY
aec, tWtR EEMIVsEfr LRBLET2(ET, FrLLCISHdrTimeRegSumFac=[1 6]

CISTimeRegUnEqualEn=0
KEMAtime@E AT LIAEE, BHTimx2905EmpREl, TE7EEMIE R FabsEtEE
CISHdrGainlndSetEn=1

KIEEMMNgaineE T BEREM—1F, IRTALUKERAFA—H#NE, ORTKEMgnE—#, BXE
sensorff@iR, BitsensoriiBmMHEA—AEFFES, BsensorRAKEMgainE 2 7IHNEFESS, BRIK
HERARERATEFRREN—IFNE, ITEBEXSBNERYE, SEEMESEXMSH.

E: imx290FEEFEFPGC PFGC_1ERTIEE , DOLX I HE B iR,
FullResolution=1920x1080

GainRange=12202010202410012040485-20140608162.5-401608016321.25-60180
1003264 0.625-801 10012064 128 0.3125-1001 120 140 128 256 0.15625 -120 1 140 160 256 512
0.078125-1401 160 180 512 1024 0.0390625 -160 1 180 200

IsLinear=0



Rk & ZFHEH A RN gainfEIgE Msony dbARXMgainBIRE, 0RIEAIb, XRimx2908IUE
#ZEMAdbAR, WaLlER ERRGainRange DA, GainRangeDMBARNKTHMBIRE, EEIFLE
MR D AL BRI T .

NonLinear=DB_MODE

PatternMode=RGGB

TimeFactor=0010.5

TimeRAI, BIREXNAN, HEARESANNERT, sensorXahAMEE#E,
hdr_dcg_ratio=2

normal_dcg_ratio=2

Dcg ratioRiEI E &R

SensorFlip=0

FRIABImirror fliptk&, bit0 mirror, bitl flip

18.15 Sensor index;¥=E N

Sensorflindex3EE Fdts, rockchip,camera-module-index
AT HEREEK, librkaighrockititfeZ#FfesensorilindexfEAI&E RS, tunningCEEER
tool_serverth & Hsensor indexk &g, MREAXMUTREEM-dEEIRES, FKIAZ0.
Fir AR,

EIBRY, cameraindexE20

IIERY, sensorindexEf0/1
%iERY, sensorindex20/1/2/3...

19. M}FRA CISIEEIVAL2-controlsHIER


af://n3997
af://n4000

CID

V4L2_CID_VBLANK

V4L2_CID_HBLANK

V4L2_CID_EXPOSURE

V4L2_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.

20. [{#5%B MEDIA_BUS_FMT%


af://n4023

CIS sensor3s!

Bayer RAW

YUV

Only Y(£H)BPraw bw sensor

21. fIRC CISSEIRTHFIER

Sensorfttiformat

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_SRGGB8_1X8
MEDIA_BUS_FMT_SBGGRS8_1X8
MEDIA_BUS_FMT_SGBRG8_1X8
MEDIA_BUS_FMT_SGRBG8_1X8

MEDIA_BUS_FMT_YUYV8_2X8
MEDIA_BUS_FMT_YVYU8_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


af://n4037

CIS #iEiEO CIS imth¥aiEasny Frame/Field SEIRED

MIPI Bayer RAW frame 0.3M
ov7750.c
gc0403.c

0.9M
jx_h62.c

1.2M
ov9750.c
jx-h65.c

2M
0v2685.c
0v2680.c
ov2735.c
ov02g10.c
ov02b10.c
gc2385.¢c
gc2355.¢c
gc2053.c
$C2232.c
$€2239.c
sc223a
sc210iot.c
sp250a.c

aM
gc4c33.c
jx_k04.c
0s04¢10.c
sc401lai.c

5M

ov5695.c
ov5648.c
ov5670.c
gc5024.c
gc5025.¢c
gc5035.¢c
hm5040.c
s¢5239.c
hynix_hi556.c

8M
ov8858.c
0s08al10.c
0s08a20.c
$¢8220
imx378.c
imx317.c



ClIs #iEiznO Cls imth#uEe R Frame/Field SE D

imx219.c
gc8034.c
hynix_hi846.c
sbkgm1lsp.c
s5kdhTyx.c

13M
ov13850.c
ov13bl10.c
imx258.c
ov12d2q.c

2M
imx307.c
imx327.c
imx462.c
£c2093.c
ov02k10
ov2718.c
sc200ai.c
s¢2310.c
jx-f37.c

4M
ov4689.c
MIPI Bayer raw hdr frame 0s04al0.c
imx347.c
imx464.c
sc4238.¢c

5M
imx335.c
0s05a20.c
sc500ai.c

8M
imx334.c
imx415.c

M

MIPI YUV frame
gc2145.c

0.3M
ov7251.c

M
ov9281.c

MIPI RAW BW frame

1.3M
scl32gs.c



ClIs #iEiznO

MIPI

ITU.BT601

ITU.BT601

ITU.BT601

ITU.BT656

CIS it #iEae® Frame/Field

YUV field

Bayer RAW

YUV

RAW BW

Bayer RAW

22, M}’ D VCM driver icBEIREHFIR

SEIRzh
vm149c.c
dw9714.c
dw9718.c
fp5510.c

gt9760s.c

fp5501.c (step motor)

mp6507.c (step motor)

ms41908.c (step motor)

SEIRT
tc35874x.c

2M
imx323.c
ar0230.c

0.3M

gc0329.c
gc0312.c
gc032a.c

2M

gc2145.c
gc2155.¢c
£c2035.c
bf3925.c

0.3M
sc031gs.c

1.3M
sc032gs.c

2M
imx323(FI32$)

23. MtRE Flash light driver ic2ZIRzh5I«R


af://n4089
af://n4109

SEIRzh
sgm3784.c

leds-rgb13h.c(GPIO#zHl)



[CIS 185/ (DTS)]:
[#CIS & &EM(DTS)]:
[#CIS &M (DTS)]:
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