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8EMIPI sensorsz$F
CIS(cmos image sensor)3Rzf
CIS iZ&IEAHDTS)
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§BIZISP
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RK3588
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LVDS#O
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RK3588
RV1106
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struct i2c_driver
struct v412_subdev_ops



struct v412_subdev_core_ops
struct v412_subdev_video_ops
struct v412_subdev_pad_ops
struct v412_ctrl_ops
struct xxxx_mode
struct v412_mbus_framefmt
struct rkmodule_base_inf
struct rkmodule_fac_inf
struct rkmodule_awb_inf
struct rkmodule_Isc_inf
struct rkmodule_af_inf
struct rkmodule_inf
struct rkmodule_awb_cfg
struct rkmodule_lsc_cfg
struct rkmodule_hdr_cfg
struct preisp_hdrae_exp_s
struct rkmodule_channel_info
APITEEE AR
xxxx_set_fmt
Xxxx_get_fmt
XXxX_enum_mbus_code
xxxx_enum_frame_sizes
xxxx_g_frame_interval
XXXX_S_stream
XXXX_runtime_resume
XXXX_runtime_suspend
XXxx_set_ctrl
xxx_enum_frame_interval
XXxX_g_mbus_config
Xxxx_get_selection
XXxX_ioctl
IReNFBIEL TR
VCMIKz]
VCMIZEER(DTS)
VCMERENIER
RSB E A
struct i2c_driver
struct v4l2_subdev_core_ops
struct v412_ctrl_ops
APIEEE AR
xXxxx_get_ctrl
xxXxx_set_ctrl
xxxx_ioctl xxxx_compat_ioctl
KN tELs B
FlashLight3Rzh
FLASHLightiZ&iE/(DTS)
FLASHLight3Rzi5RH
RSB B AR
struct i2c_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
API{&E7RE
XXxx_set_ctrl
xXxxx_get_ctrl
xxxx_ioctl xxxx_compat_ioctl
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struct platform_driver
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API{&E7 A8
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APIEE7BE
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xxxx_ioctl xxxx_compat_ioctl
KN tELS B
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DC-IRISIZEIEMHDTS)
R E A
struct platform_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
APIEZE5ER
XXxx_set_ctrl
xxxx_ioctl xxxx_compat_ioctl
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RawEIBTFAEET(
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VICAPEIHRaw
ISP maipath#itHIEEERaw
VICAPEIHHYUV:

ISPEIHHYUV:

ISPPEIHYUV:
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SR B CISHIBRY S EK

IS RREGk
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snfaEEdebuglER
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MAHFE CRAE R Eim tHATA)RE

Sensor Info IEE15FE

FRA CISBREIVAL2-controlsFlEE

B MEDIA_BUS_FMTZ

MERC CISEEIATIR

BRD VCM driver icBEIRzh5I3
FFSRE Flash light driver ic&EIREhFIZR

ShVIER

soc VIIP
ISP20 ( ISP
+ISPP): 1
VICAP Full;
RV1109
VICAP Lite:

1

VI Interface

MIPI DPHY:

2 x 4Lanes 2.5Gbps/Lane
LVDS:

2 x 4Lanes 1.0Gbps/Lane
DVP:

BT601 / BT656 / BT1120 pclk:
150MHz

Bayer CIS max
resolution

3072x2048

Feature

Upto 3
frames
HDR
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SocC

RK3566

RK3568

RV1126

RK3588

RK3588S

RV1106

VI IP

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

VICAP: 1
ISP30: 2
FEC: 2

VICAP: 1
ISP32: 1

VI Interface

MIPI DPHY:

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

DVP:

BT601 / BT656 / BT1120 pclk:

150MHz

MIPI DPHY:

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

DVP:

BT601 / BT656 / BT1120 pclk:

150MHz

MIPI DPHY:

2 x 4Lanes 2.5Gbps/Lane
LVDS:

2 x 4Lanes 1.0Gbps/Lane
DVP:

BT601 / BT656 / BT1120 pclk:

150MHz

MIPI DPHY:

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

MIPI DCPHY:

2 x 4Lanes dphy or 2 x
3Lanes cphy 2.5Gbps/Lane
DVP:

BT601 / BT656 / BT1120 pclk:

150MHz

MIPI DPHY:

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

MIPI DCPHY:

2 x 4Lanes dphy or 2 x
3Lanes cphy 2.5Gbps/Lane
DVP:

BT601 / BT656 / BT1120 pclk:

150MHz

MIPI DPHY:

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

DVP:

BT601 / BT656 / BT1120 pclk:

150MHz

Bayer CIS max
resolution

4096x2304

4096x2304

4416x3312

4672x3504E8

isp
8192x6144%Y

No=1%

4672x3504E8
isp
8192x6144%Y
ispEAk

3072x1728

Feature

No HDR

Upto 2
frames
HDR

Upto 3
frames
HDR

Upto 3
frames
HDR

Upto 3
frames
HDR

Upto 2
frames
HDR
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Camera R{4IXEI B Fik P

Linux Kernel-4.19
|-- arch/arm/boot/dts  DTSECES {4
| -- drivers/phy/rockchip

- phy-rockchip-mipi-rx.c mipi dphy3Kz/]
phy-rockchip-csi2-dphy-common.h
phy-rockchip-csi2-dphy-hw.c

- phy-rockchip-csi2-dphy.c

|-
|--
|--
|-
| -- drivers/media

|-- platform/rockchip/cif RKCIF3Rzf]

|- platform/rockchip/isp RKISPIKZf)

|-- dev && probe, FELiEAM. clock, pipeline, iommufmedia/v4l2 framework
|-- capture BE mp/sp/rawwrfIECE R vb2, IiehETakIE

|-- dmarx B8 rawrdfIBECE R vb2, ARl

|--isp_params 3AHEXSEIRE

|- isp_stats AR ST

|--isp_mipi_luma mipi¥iE=ESRIT

|-- regs BRI EIRE

|-- rkisp isp subdevilentity;£f

|-- csi csi subdeviimipific&

|-- bridge bridge subdev, ispFlispp3ZEiFE

| -- platform/rockchip/ispp rkispp3&zf

|--dev 85 probe, &&iFM. clock, pipeline, iommufmedia/v4l2 framework
|--stream  B& 48&videoiHAIEIE K vb2, MirhkTabIE

|-- rkispp ispp subdev#entity; ¥

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

|-- stats ORBZIHER

|--i2c

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

ISPFIVICAPHISEIECHR

SFFRV1126/RV11098RK356XEETIS, VICAPFIISPEINZAIF MNEUGAMEIP, VICAPFIRERGEE
BITISPAME, EIKEIEmEEEAERVICAPIIRIZEOAIVAI2 sub devicefEZERISPXI AT =, LIRS
#48ISPIRTN(ER, ISP IRFNIEAS RKISPARE, VICAPIRENIABE IMRKVICAPIRES], E{RHIVICAPEZIE
A5 ISPHER AV ERAERI T AR :
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Virtual connection
,,,,,,,,,,,,,,,,,,,, >

p F-=qs W Entitative connection
vp sensor vp I
V412 sub dev | interface | .
Ivds sensor esizdphy | vds ! vicap_fgl
V412 sub dev v412 sub dev Wipﬁtﬁg[f’a’ggﬁj V412 device
mipi sensor csi2 dphy csi2 host ,,,n,{ib,i,c,s,_‘,z,,,:
v412 sub dev v412 sub dev V412 sub dev | interface |
mipi_lvds L
V42 sub dev
dvp ‘ ISP
V42 sub dev ‘ sub dev
Ivds sensor csi2 dphy vicaplite || A lite_Ivds L
V412 sub dev V412 sub dev V412 device V412 sub dev

RKISP 3Kz
EE SR L

ISPP
sub dev

H

RKISPIREEZEZ{KIEVAI2 / media frameworkSEHUEAHAIECE . -RUTRbER. 156 bufferiel:, LIKRIE
#lsubdevice(dl mipi dphy&sensor)i_t FEEZINAE,

T EAHEEREIA T RKISPIRENAIHRIME :

Mipi
sensor

D-phy
subdev

| R o

Dvp
sensor ]

— 2
video
2 d2
Ly mv?r_wr raw__r 5
video video
raw_wrl raw_rdl_|
[~ = =
video video
raw_wrQ raw_rd0_m
] _'[ video }“*| video .
subdev
< ISP

Lvds
sensor

D-phy
subdev

=1
rkisp_mainpath

rkisp_selfpath

params
video

xB

v4l2_vdevcapture

v412_vdevcapture

subdev

ik

LT gy O Sy MU S S S g

- mainpath
Ir video ‘
a selfpath
video ‘

mipi_luma ‘
video
statistics ‘ |'
video
=
e

m_bypass

video

|— params ISPP
| video | subdey
|
| input_image o
== |
- — — — — —iSPPmedia — — — — —
Entity
Source
—
. Active
Sink T :
Inactive

Format: YUV, RGB; Support: Crop

Format: YUV, RAW Bayer; Support: Crop
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&

rkisp-isp-subdev

rkisp-mipi-luma

rkisp-statistics

rkisp-input-params

rkisp_rawrd0_m

rkisp_rawrd1_|

rkisp_rawrd2_s

rkisp-csi-subdev

rkisp_rawwrO

rkisp_rawwr

rkisp_rawwr2

rkisp_rawwr3

rockchip-mipi-
dphy-rx

rkisp-bridge-ispp

rkispp_input_image

rkisp-isp-subdev

rkispp_m_bypass

v4l|2_subdev

v42_vdevcapture

v4l2_vdevcapture

v412_vdevoutput

v412_vdevoutput

v412_vdevoutput

v412_vdevoutput

v4|2_subdev

v4|2_vdevcapture

v4|2_vdevcapture

v4|2_vdevcapture

v4l2_vdevcapture

v4l|2_subdev

v412_subdev

v412_vdevoutput

v4|2_subdev

v4l2_vdev
capture

ik

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
v4l|2_vdev range:[1 8] ratio
capture 3264 max width for yuv422

2080 max width for yuv420

rkispp_scale0

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

ISP HDR &z{i5¢BH

RKISP23Z#F 2 mipi sensorfgitihdr 3tlEk2mitRzl, BB 3k 2idmatx RELUERIddr, BiEid
3&E 2B dmarxiERlisp, ispMBINE2IEAL, IENHEREIN TRR:

Short frame » Raw_wr2 |- Raw_rd2 —
CslI
»| Raw_wrl -¥{ Raw rd1l HDR
subdev Long frame
WTidTe oo ®| Raw_wr0 - Raw_rd0 [~
»| Raw_wr2 -9 Raw_rd2
Short frame
CSlI
11 HDR
subdev S -
Middle frame

» Raw _wr0 -9 Raw _rd0

csi subdevi@idget_fmtikElsensorikziZ M padi8 VISR, *TRcsifdsource pad,
Mipi sensoriRsl EABLEESE B IELCE,

& & ik

rkisp-isp-subdev Sensor pad0 Isp5EEESensor vcO(ERIA) EaigNEmt, ER%MEL

rkisp_rawwrQ
rkisp_rawwr
rkisp_rawwr2

rkisp_rawwr3

Sensor pad1
Sensor pad2
Sensor pad3

Sensor pad4

RKVICAP IKzj)

Rawwr0QREEsensor veXTma & i
Rawwr13EEEsensor veXaaa &g 4
Rawwr23REEsensor veXEs it

Rawwr33EEsensor veXTaa & i


af://n312
af://n343

HESRisEA

RKVICAPIRENEZERE T v4I2 / medialEZE TR AAIECE. PHTbIE. 125 bufferfo®y, LIRSS
subdevice(&ll mipi dphyfsensor)fd_ - TFEZINAE,

SFFRV1126/RVI109E, VICAPIREERMPIZ, Eep—RZVICAP FULL—MRZVICAP LITE,
VICAP FULLiBB dvp/mipi/lvds=F#£1, dvprlSmipigkEIvdsiEORTIIE, mmipifllvdsRIAEER]
RYTAE, VICAP LITE {(UBHIvdsiEN, AISVICAP FULLAGREORRIIIE; VICAP FULL dvpigEsdii—>
rkvicap_dvpTis, VICAP FULL mipi/lvdsiEOXSR— rkvicap_mipi_lvdsT5s, VICAP LITE XIR—4

rkvicap_lite_mipi_lvdsTom, &R RE,

X FRK356X S ATS, VICAPRBERZ, REHEEdvp/mipiMffiE, dvpiZOXIR—rkvicap_dvp
TR, mipiEEOXIR— M rkvicap_mipi_vdsTim (5RV1126/RV1109RIVICAP FULLREIE) , B AA]
JRITRER,

N THBVICAPRESIEEERLAiIspIRE], FEIEVICAPIRIAERAYEEsditf T mikEElispAT4E AYRE
PAT5rRi8%E, DVPEORIMrkvicap_dvp_sditfiyss, VICAP FULLAYmipi/IvdsiEOXd R
rkvicap_mipi_lvds_sditff5s, VICAP LITEXSMrkvicap_lite_sditf,

BASEONdsHEES RS WICIS REEM(DTS)I#CIS REEM(DTS)]
TEH#EIA T RKVICAPIREIANR E NS -
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MIPI

LVDS

LVDS

—

M

RN

rkvicap rkisp
avp L virl
sditf

DvP g | vicap_full
Sensor dvp

MIPI
Dphy

MIPI
Dphy

MIPI
Dphy

N

RK3588 VIS

TEE SR

LVDS
.—@ subdev

. Source pad
O Sink pad

@edia en‘tity

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

e/

rkvicap
mipi_lvds .—)@
sditf

rkisp
virQ
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D/CPHY-0 CSI-Host0  ——a
D/CPHY-1 CSI-Host | ——= = 1SP-0 < > FEC-0
inno-dphy2L-0 »  CSI-Host 2 >
inno-dphy2L-1 »  CSI-Host3 > VICAP DDR
inno-dphy2L-0 CSl-Host 4
inno-dphy2L-1 »| CSI-Host5 -
ISP-1 - > FEC-1

DVP IO(CIF_IO) > -

t Tﬁw o 1SP0, ISPL

| DDR ]

ZsensorxziF

BRI FisplRZSIFARER, ispEBBNSHFOHRIT

2BREF: SADPER3840x2160, dtsItRERE 28&rkisp_viriZes.
3RIAREF: AP PIER2560x1536, dtsytRIELE 35 4R rkisp_virg .

B R S RET7iRsensor: 6mipi + 1dvp, ZsensorfX{4EERaNT :

Mipi cameral c=i2_dophyl mipid_csi2 rkcif_mipi_hds gl
Mipi cameral N si2_dophyl m rkaf_mipi_vds]l e | & rkof_mipi_hdsl_sditf

rkaf_mipi_leds_sditf rkisp0_virD

..

mm e i

rkizpd wirD

> rkispl_wirl

rkizpl_wir2

Mipi camera3 mipi3_c=i2 rkoif_mipi_hds3 rkoif_mipi_leds3_sditf

Mipi camerad m_’ mipid_csi2 rkcif _mipi_hds4 | ¢ rkaf_mipi_hds4_sditf
Mipi camerab c=i2_dphys mipi5 c=i2 rkoif _mipi_heds5

rkcf_mipi_hd=5_sditf

rkispl_wir3
HEERA:

1. rk35883%##Wifdcphy, T E4Hs M Ncsi2_dcphy0/csi2_dcphyl. A dcphyfdifh#HRX/TX
FIEH], T cameraffii NM#H IIERX. SCHFDPHY/CPHY MM H; 5 Z A A2 A — N dephy TX/RX K
ARl FIDPHY Bk A I 3 F CPHY . HoAthdcphy 2408 25 7] rk 3 58 84145 F /it »

2. rk35883zHF2 0 dphyfEift, X B EZAIFZ NdphyO_hw/dphyl_hw, PiAdphyfEfE#e] LA TAEAEFull
mode Fisplit modefififizt .

1. dphyO_hw
1. full mode: %M fliHcsi2_dphy0, %4 Tane.
2. split mode: #isrEi2/hphyffiH, 4JlAcsi2_dphyl (f£/H0/1 Tane) .
csi2_dphy2(fffi2/3 lane), #/4-phyixZ 2 lane.
3. MdphyO_hwi{EHfull modelf, HEESH EiZMicsi2_dphy Lix FEFRACE, (H&T7 M
#Fresi2_dphyl@ ZE8Chesi2_dphy0, ik L@ phy )75k X 5 phy .
2. dphyl_hw
1. full mode: Fimi#fliHcsi2_dphy3, £ 4 Tane.
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2. split mode: #F/rm24phyffiH, 7l Ncsi2_dphy4 (ffiHH0/1 Tane) .
csi2_dphy5(ffiffi2/3 Tlane), &4 phyfi£ 2 Tane.
3. Mdphyl_hwffHfull modef), HEEET &4 csi2_dphy4iX L85 RICE, (H2T M

£ Fresi2_dphydHEBECNCsT2_dphy3, #f LB phy #55 KX 5 phy {# FH .
3. fF Fdmipi phy 780 T EAKE RN YET A E L.
(csi2_dcphy0_hw/csi2_dcphyl_hw/csi2_dphy0_hw/csi2_dphyl_hw)
4. Frmipi phy#BFE—Acsi2HORARTmT pi PR, 5 A2 5 Amipi0_csi2~mipi5_csi2.
5. rk3588f1f camera®iinal i Eididvicap, HEEFEE sp. rk3588{ L F—vicapfiliff, XA
vicapZFEFHN6Emipi phy, K—#dvpiidi, Frblfi#vicap/r ik
rkcif_mipi_lvds~rkcif_mipi_lvds5. rkcif_dvpZ57T i, & SRR E K R B2 14 B AR K]
M T S RLE
6. T vicap TR 5ispEEHER R, @I REA H XXX _sdi tRIFIAREE L R .
7. rk35883F2A i spliEft, fANT spB A A 2 A AT AL, BE b s 2 R dd et
A — B MR B 3 spab B . X T 2807 %, @ BCEEER R A RPN sp Lo
8. Hil 5[lEs:

1. Bl FBHURLEvicap R, HERIEXSIspBE, AEMSddr. FEEZENRhdrEEn,
RAMEWRILIEMEE, KW EF/Eddr, ispFAddritil.

2. [HEE: FREUEA v capRERddr, MRS, KbufferthhlbifEiksisp, ispHM
dd rakE B EE .

3. FdtsEER, —Nisphif, wHRAME— RN A, BRIMEH BB, WREE T 20N E
0T R BRI H Rl AR =

Wisp & sz IF8K IR

vicapREesensor 8kEUE, ARAAEIELE2NspAhIE, BHEILEIddr, R :

— ISPO ﬁ

8k sensor P vicap — DDR

ISP1 I

Y

9. DI KT16M (4672x3504) BtFBZERATEAR N ispRGE—KER, RZFHHRE.
1. M\rk3588s.dtsiszter, BJLAEKZIrkisp0. rkisp1. rkisp_unite=FEN, HEELMRAISHE
TAXTF16M, FTEXArkisp0. rkisp1Tm, F{FEEErkisp_unite, FERHMEXIIRAYiommuTs
2. fE rkisp_unite T REFFALUEMHZ N R, XMEHETICOPHERN/N, B—KEGER
HAVEAREE, DBhE21NspbiE, BE/R—KEE.
3. dtsECE &% rk3588 BB 515

SEMIPI sensorz iy

RK3588HE{4H R 456 mipi sensor, BILAEITRK1608HHEH1TH B, RK16083Z548&MIPIE
(1. 2. 4lane), FIEMIPERH (1. 2. 4lane) , BWITRK1608HHZ3&+R5EEmipiENEISEINSEEMIPI
sensorfiJigIN, FEERERINT:

».image-20211227152341485

L, FEEfEkernelfydefconfigFRERKT608HEFKIKEN

CONFIG_VIDEO_ROCKCHIP_PREISP=y
CONFIG_VIDEO_PREISP_DUMMY_SENSOR=Y
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dtsHiEg L, RK1608H5HHRK1608 dphyTis, MMIAAERIAIpreisp_dmy sensor, RK1608 dphy
Bl iEsensor—iE, E#EZERK3588 dephy, FZRKRK1608->dcphy->csi->cif Ivds§ERg, YITRiERE
RK1608fYsensorfEdtsehEEIEMErkcif_mipi_lvdsx_sditf, rkcif_mipi_lvdsx_sditf_vir1,
rkcif_mipi_lvdsx_sditf vir2. rkcif_mipi_lvdsx_sditf vir3gJport0d, f#asditfigZadmN, sditfiEt
ERBE—E, AXNAispTR. dtsiEERET:

Qimage-2021 1227152341485

RK1608 fydtsEeE £ EfErk1608-dphyiRETa L, TEGFEMA. HIHBERSHEREER, B
K0T

#define LINK_FREQ 700000000
mipidphy0: mipidphy0 {
compatible = "rockchip,rk1608-dphy";
status = "okay";

//rockchip,grf = <&grf>;
id = <0>; //RK1608A#BID(0-2, IZIDMKIXHHEE)

cam_nums = <1>;

in_mipi = <1>; //F—A~sensor (i AmipiiEiE (0-3)
out_mipi = <0>; //fdimipiiEiE (0-1)

1ink-freqs = /bits/ 64 <LINK_FREQ>; //MIPIii#

sensor_i2c_bus = <5>; / /8 H T
sensor_i2c_addr = <Oxla>; //8H#i ik
sensor-name = "IMX464";

rockchip,camera-module-index = <9>; //[[{Fifisensor

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

/* virtual-sensor mode */

virtual-sub-sensor-config-0 { //% ““ sensor/ffii &5 E
id = <1>; //RK1608MHFID(0-2, #ZIDMKKHIE)
in_mipi = <2>;
out_mipi = <1>;

};

virtual-sub-sensor-config-1 { //% =/ -sensor(lfilEF L
id = <2>; //RK1608HIID(0-2, {ZIDMKIKPIHE)
in_mipi = <3>;
out_mipi = <1>;

};

/* multi-sensor mode end */

format-config-0 {
data_type = <0x2b>;

mipi_lane = <2>; //Fi#sensorffilane#
mipi_lane_out = <4>; //RK1608%itif1ane®
field = <I>; //VL R Al sensorfic B

colorspace = <8>;

code = <MEDIA_BUS_FMT_SRGGB10_1X10>;

width = <2712>; //sensorfitin iz

height= <1538>;

hactive = <2712>; //RK1608%iit/r#iR, AR, " An*sensor



vactive = <4614>;

htotal = <3616>; //#iblank/g % E, — KT 230%Kblank
vtotal = <4710>;

inchO0-info = <2712 1538 0x2b 0x2b 1>; //sensorfiitisr#i%
outchO-info = <2712 4614 0x2b 0x2b 1>; //RK1608%iH /#i%
hcrop = <2560>; //crop/a itk /)i

vcrop = <1520>;

sensorfydtsEcESE T :

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

status = "okay";
rockchip,combine-index = <0>; //7ERK16084% &l (i
ports {

#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;
mipi_Tvds_sditf_in: endpoint@l {
reg = <1>;
remote-endpoint = <&imx464_out7>;
data-lanes = <1 2>;
s
};

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

CIS(cmos image sensor)JEx]]

CIS iZ&FiEM(DTS)
MIPE0]

XHFRV1126FIRVI106EET S, FEM MM SRR ETEmMIpi csi2 dphy, XIRFdts ERY
csi_dphyOffcsi_dphy1 (&rv1126.dtsi) , 40T

e datalanegx X4 lanes;
o B KJEZ2.5Gbps/lane;
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SHFRKIS6XEATIS, NE—MREEmIpi csi2 dphy, ATLATEER MER: full mode Fsplit
mode, #F9/csi2_dphy0/csi2_dphy1/csi2_dphy2=/NBiBdphy (£Mrk3568.dtsi) , 4H4anT:

Full mode
o {fFEMcsi2_dphy0, csi2_dphy05csi2_dphy1/csi2_dphy2BR:, Aa]EB{ER;
e data lanefx X4 lanes;
o BRKJEZ2.5Gbps/lane;
Split mode
o {XfsFcsi2_dphy1#csi2_dphy2, 5csi2_dphy0BER, AAERT{ER;
e csi2_dphy1#csi2_dphy2 el EIRH{ER;
e csi2_dphy1#csi2_dphy2&B#fJdata lanefz KE2 lanes;
e csi2_dphy1XIRz47#EdphyRdlane0/lane1;
e csi2_dphy2xdR#FEdphyfilane2/lane3;
o R KJEZ2.5Gbps/lane

BkdtsAfl, SRELTFERA.

fEIEISP

RV1126/RV1106

TELArV1126 ispFlos04al 0l TR,
HEREEZ: sensor->csi_dphy->isp->ispp
arch/arm/boot/dts/rv1126-evb-v10.dtsi
BEE=

o data-lanesiA/igBREMERanesl, BNFEIRBIAmIipi 58,

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

15

0s04al10: 0s04a10@36 {
compatible = "ovti,os04al0";// &S5RI HIVLHEL 777 —F
reg = <0x36>;// sensor I2C¥#iibt, 747
clocks = <&cru CLK_MIPICSI_OUT>;// sensor clickinft&
clock-names = "xvclk";
power-domains = <&power RV1126_PD_VI>;

pinctrl-names = "rockchip,camera_default";
pinctr1-0 = <&mipi_csi_c1k0>;// pinctli&®&
//FIR

avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
// powerE {5 ie KA %P
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pwdn-gpios = <&gpiol RK_PD4 GPIO_ACTIVE_HIGH>;
// AT, EmEAERER
rockchip,camera-module-index = <1>;

// WA, H"back"f"front"

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

// W4

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

// lens#

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

//ir cutiks

ir-cut = <&cam_ircut0>;

port {

ucam_outO: endpoint {

// mipi dphyiifiport#
remote-endpoint = <&mipi_in_ucam0>;
// mipi lane#, 1lane’y <1>, 4lanely <1 2 3 4>
data-lanes = <1 2 3 4>;

Iif;
3
bE
&csi_dphy0 {
status = "okay";
ports {

#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;
mipi_in_ucam0: endpoint@l {
reg = <1>;
// sensoriiiff] port#
remote-endpoint = <&ucam_out0>;
// mipi lane%#{, 1laney <1>, 4Tlanel <1 2 3 4>
data-lanes = <1 2 3 4>;

};
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
csidphyO_out: endpoint@0 {
reg = <0>;
// ispiiffport4
remote-endpoint = <&isp_in>;
5
};
3
};
&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 dphyiiift] port#
remote-endpoint = <&csidphy0O_out>;

5
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
ispO_out: endpoint@l {
reg = <1>;
// ispp utiport#, ispfiitisiispp
remote-endpoint = <&isppO_in>;
};
I
};
3
&rkispp {
status = "okay";
};
&rkispp_vir0 {
status = "okay";
port {

#address-cells = <1>;

#size-cells = <0>;

Ispp0_in: endpoint@0 {
reg = <0>;
// ispiiport#, isppiiiA
remote-endpoint = <&ispO_out>;

RK356X

TELArk3566 ispf1gc8034 4lane /i TisEA
fiEHEXZ: sensor->csi2_dphy0->isp

BEE=

o FEFHEdata-lanes
o EE(FEAECsi2_dphy_hwis


af://n429

/* full mode: Tane0-3 */
gc8034: gc8034@37 {
// T E SR A R TC R A — 5
compatible = "galaxycore,gc8034";
status = "okay";
// sensor I2C¥#&Hiht, 74
reg = <0x37>;
// sensor mclkyEfCE
clocks = <&cru CLK_CIF_OUT>;
clock-names = "xvclk";
//sensor AHJ<HLJE I RE
power-domains = <&power RK3568_PD_VI>;
//sensor mclk pinct1i&®
pinctrl-names = "default";
pinctr1-0 = <&cif_clk>;
// resetE LKA B
reset-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_LOW>;
// powerdown’ 4 Hic K A % H P
pwdn-gpios = <&gpio4 RK_PB2 GPIO_ACTIVE_LOW>;
// WG, S A EEE
rockchip,camera-module-index = <0>;
// AR, A "back"f"front"

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

// %

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

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

gc8034_out: endpoint {
// csi2 dphyiiffjport#
remote-endpoint = <&dphy0_in>;
// csi2 dphy lane#(, 11aney <1>, 4Taney <1 2 3 4>
data-lanes = <1 2 3 4>;

};

};
5

&csi2_dphy_hw {
status = "okay";

Ie

&csi2_dphy0 {
//csi2_dphyOAR5csi2_dphyl/csi2_dphy2Fi M, HJF
status = "okay";

/:‘:
* dphy0 only used for full mode,
* full mode and split mode are mutually exclusive
:‘:/
ports {
#address-cells = <1>;
#size-cells = <0>;

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



#size-cells = <0>;

dphyO_in: endpoint@l {
reg = <1>;
// sensoriil] port#
remote-endpoint = <&gc8034_out>;
// csi2 dphy lane#j, 1laney <1>, 4laneky <1 2 3 4>,7 Ssensor

Ui — 5
data-lanes = <1 2 3 4>;
};
5
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphyO_out: endpoint@l {
reg = <1>;
// ispuiiffiport4
remote-endpoint = <&ispO_in>;
s
};
};
b
&rkisp {
status = "okay";
};
&rkisp_mmu {
status = "okay";
55
&rkisp_vir0 {
status = "okay";

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

ispO_in: endpoint@0 {
reg = <0>;
// csi2 dphyiif] port#
remote-endpoint = <&dphy0_out>;

HEVICAP
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RV1126/RV1109

LAmipi 0s04a10 4 lanes§&fzzvicap 93 :

fifEX 3R sensor->csi dphy->mipi csi host->vicap

BEEr:

o data-lanesiA/TgEBEAERane®, BNTSERBFImip $8:
o dphyFZEHHER|csi hostT5 .

0s04al10: 0s04a10@36 {

// TESEB PR ILETAT § — 2

compatible = "ovti,o0s04al0";
// sensor I2C¥K4GHull, 7%
reg = <0x36>;

// sensor mcTkiysfdE

clocks = <&cru CLK_MIPICSI_OUT>;
clock-names = "xvclk";

//sensor A< JE I RS

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

dovdd-supply = <&vcc_dovdd>;

dvdd-supply = <&vcc_dvdd>;

//sensor mclk pinctl1®%®&

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

// powerdown’E il Bt 2 A R P

pwdn-gpios = <&gpiol RK_PD4 GPIO_ACTIVE_HIGH>;
// BT, ST AEEL
rockchip,camera-module-index = <1>;

// WA, H"back"f1"front"

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

// 4

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

rockchip,camera-module-Tens-name = "M12-40IRC-4MP-F16";
// ircut#
ir-cut = <&cam_ircut0>;
port {
ucam_out0: endpoint {
// csi2 dphyiftiport#
remote-endpoint = <&mipi_in_ucam0>;

// csi2 dphy lane#(, 11aney <1>, 4laneXy <1 2 3 4>

data-lanes = <1 2 3 4>;

&csi_dphy0 {
//csi2_dphy0A Scsi2_dphyl/csi2_dphy2 R H, HiF
status = "okay";

ports {

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

mipi_in_ucam0: endpoint@l {
reg = <1>;
// sensoriilf] port#
remote-endpoint = <&ucam_out0>;
// csi2 dphy Tane#i, 1lane’N <1>, 4laney <1 2 3 4>, Ssensorim—3
data-lanes = <1 2 3 4>;

};
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
csidphyO_out: endpoint@0 {
reg = <0>;
// csi2 hostiiffiport4
remote-endpoint = <&mipi_csi2_input>;
};
};
b
};
&mipi_csi2 {
status = "okay";
ports {

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

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

mipi_csi2_input: endpoint@l {
reg = <1>;
// csi2 dphy #fport#
remote-endpoint = <&csidphy0O_out>;
// csi2 host lane#i, 1laney <1>, 4laney <1 2 3 4>, 7 Hsensorim—35%
data-lanes = <1 2 3 4>;

L
I
port@l {
reg = <1>;

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

mipi_csi2_output: endpoint@0 {
reg = <0>;



// vicapiiifiport#

remote-endpoint = <&cif_mipi_in>;

// csi2 host Tlane#(, 1laney <1>, 4lanel <1 2 3 4>, F Hsensorim—i
data-lanes = <1 2 3 4>;

&rkcif_mipi_Tvds {
status = "okay";

port {
/* MIPI CSI-2 endpoint */
cif_mipi_in: endpoint {
// csi2 hostiifiport4
remote-endpoint = <&mipi_csi2_output>;
// vicap % lane#(, 1laney <1>, 4lanel <1 2 3 4>, Ssensori—%
data-lanes = <1 2 3 4>;

&rkcif_mipi_Tvds_sditf {
status = "okay";

port {
/% sditf endpoint */
mipi_Tvds_sditf: endpoint {
//isp B &itport4
remote-endpoint = <&isp_in>;
//mipi csi2 dphy#ilane%, Ssensor—%{
data-lanes = <1 2 3 4>;

T
T
13
&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 sditfiri i
remote-endpoint = <&mipi_Tvds_sditf>;

173



RK356X
LAgc5025 2lanefiizrk3566 evb2 mipi csi2 dphyAJlane2/lane3/9451:
fiEfEXZ: sensor->csi2 dphy->mipi csi host->vicap

=¢34

* data-lanes/RISBBENERIIane®, BUTCEIRBIImipi 28,
o dphyBEHHES|csi hostTim,;
o EE(FHEcsi2 dphy hwiis,

/% split mode: lane:2/3 */
gc5025: gc5025@37 {
status = "okay";
// TEE SR A R TC R A — 5
compatible = "galaxycore,gc5025";
// sensor I2CH#&idl, 747
reg = <0x37>;
// sensor mc1kJsfc &
clocks = <&pmucru CLK_WIFI>;
clock-names = "xvclk";
//sensor mclk pinctli&®
pinctrl-names = "default";
pinctr1-0 = <&refclk_pins>;
// resetEF I A AT
reset-gpios = <&gpio3 RK_PA5 GPIO_ACTIVE_LOW>;
// powerdown’ [ 5 Hic K A % H P
pwdn-gpios = <&gpio3 RK_PBO GPIO_ACTIVE_LOW>;
//sensor HHJGHYRIERE
power-domains = <&power RK3568_PD_VI>;
/*power-gpios = <&gpio0 RK_PCl GPIO_ACTIVE_HIGH>;*/
// WG, S AEEREE
rockchip,camera-module-index = <1>;
// AR, A "back"f"front"

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

// %

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

// lens#

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

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

};

};
5

&csi2_dphy_hw {
status = "okay";
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I8

&csi2_dphy2 {
//csi2_dphy2 A 5csi2_dphyOFIEiH, H/x;nlScsi2_dphyld:7{diH

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@l {
reg = <1>;
// sensoriilt] port#
remote-endpoint = <&gc5025_out>;
// csi2 dphy Tlane#(, 2laney <1 2>, 4laney <1 2 3 4>, Ssensorii

—5
data-Tanes = <1 2>;
};
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphy2_out: endpoint@l {
reg = <1>;
// csi2 hostiiftiport4
remote-endpoint = <&mipi_csi2_input>;
};
3
};
};
&mipi_csi2 {
status = "okay";
ports {

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

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



mipi_csi2_input: endpoint@l {
reg = <1>;
// csi2 dphy Hifport#
remote-endpoint = <&dphy2_out>;
// csi2 host lane#i, 21aney <1 2>, 4lanely <1 2 3 4>, F Hsensor

—5
data-Tanes = <1 2>;
};
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
mipi_csi2_output: endpoint@0 {
reg = <0>;
// vicapiiftiport#
remote-endpoint = <&cif_mipi_in>;
// csi2 host Tlane#, 1lanely <1>, 4laneX <1 2 3 4>, Ssensorim—3%
data-Tanes = <1 2>;
};
};
b
};

&rkcif_mipi_lvds {
status = "okay";

port {
cif_mipi_in: endpoint {
// csi2 hostiiffiport#
remote-endpoint = <&mipi_csi2_output>;
// vicap uii lane#l, 2Taney <1 2>, 4lanel <1 2 3 4>, 7 5sensorin—%
data-Tanes = <1 2>;

&rkcif_mipi_Tvds_sditf {
status = "okay";

port {
/* MIPI CSI-2 endpoint */
mipi_lvds_sditf: endpoint {
//isp ElE&ikport4
remote-endpoint = <&isp_in>;
//mipi csi2 dphyfflane¥, Hsensor—3k
data-Tanes = <1 2>;

&rkisp {



I8

status = "okay";

&rkisp_vir0 {

status = "okay";

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

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

iE

RK3588

LAimx464$zdphy 1941

18

data-lanes/ERAEAERRNIane®l, BUFERBImipi 258,

dphyZEE5%#E%csi hostTira, csi2_dphy33dRfEREmIipi4_csi2;

csi2_dphy3REZIETR, BEREIETI MRcsi2_dphy1_hw,
rkcif_mipi_lvds4@vicapfEHF—MNEET R, WETRrkdfRMiommuEERiE L.
rkcif_mipi_lvds4_sditf2EIlF T m, 2rkcif mipi_Ivds4BIEIITI =, FAskHEEisp,
sensorika—AZSEMavdd/dvdd/dovdd =/MEEIRIRIE, SNSR(ERZMUrk809DEHRAVEIRAT LB
EftsensoriRBECE L, MRMFEFLDOFINEGBEIR, (FaeilRiBidgpiofssl, AJLASE
vee_mipicsi1BEeEREBIET AR, STLABES I BItEck TR, ERTSREFERE—BIE, #BiNE
BAtdvddeBiRSFHIRL, avdd/dovddeJLAREFAE, dvdditFERY, SNSRINERLVIRA, TIaeHIuBERT (4
NARE, BREEE, MhIEGRE, EEAHE.

{
vcc_mipicsil: vcc-mipicsil-regulator {

compatible = "regulator-fixed";
gpio = <&gpio4 RK_PA6 GPIO_ACTIVE_HIGH>;
pinctrl-names = "default";
pinctr1-0 = <&mipicsil_pwr>;
regulator-name = "vcc_mipicsil";
enable-active-high;

&csi2_dphyl_hw {

15

status = "okay";

&csi2_dphy3 {

status = "okay";


af://n462

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

mipi_in_ucam: endpoint@l {
reg = <1>;
remote-endpoint = <&imx464_out>;
data-lanes = <1 2 3 4>;

5
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
csidphy3_out: endpoint@0 {
reg = <0>;
remote-endpoint = <&mipi4_csi2_input>;
};
I
};
3
&i2c4 {
status = "okay";

pinctr1-0 = <&i2c4m3_xfer>;

imx464: imx464@36 {

compatible = "sony,imx464";

status = "okay";

reg = <0x36>;

clocks = <&cru CLK_MIPI_CAMARAOUT_M4>;
clock-names = "xvclk";

pinctrl-names = "default";

pinctr1-0 = <&mipimO_camera4_clk>;
avdd-supply
reset-gpios

<&vcc_mipicsil>;

<&gpiol RK_PD6 GPIO_ACTIVE_HIGH>;
pwdn-gpios = <&gpio3 RK_PCl GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <0>;

rockchip,camera-module-facing = "back";
rockchip,camera-module-name = "CMK-0T1980-PX1";
rockchip,camera-module-Tens-name = "SHG102";
port {

imx464_out: endpoint {
remote-endpoint = <&mipi_in_ucam>;
data-Tlanes = <1 2 3 4>;
i
I



&mipid_csi2 {
status = "okay";

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

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

mipi4_csi2_input: endpoint@l {

reg = <1>;
remote-endpoint = <&csidphy3_out>;
};
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
mipi4_csi2_output: endpoint@0 {
reg = <0>;
remote-endpoint = <&cif_mipi_ind>;
};
};
3
};
&pinctrl {
cam {
mipicsil_pwr: mipicsil-pwr {
rockchip,pins =
/* camera power en */
<4 RK_PA6 RK_FUNC_GPIO &pcfg_pull_none>;
I
};
s
&rkcif {
status = "okay";
};
&rkcif_mipi_Tvds4 {
status = "okay";
port {

cif_mipi_in4: endpoint {
remote-endpoint = <&mipi4_csi2_output>;



&rkcif_mipi_Tvds4_sditf {
status = "okay";

port {

mipi4_Tvds_sditf: endpoint {
remote-endpoint = <&ispO_vir0>;

&rkcif_mmu {

status = "okay";
5
#if 1
&rkisp0 {
status = "okay";
/* the max input w h and fps of mulit sensor */
//max-input = <2688 1520 30>;Z%iHsensor iR A —FE, FEEE
};
&ispO_mmu {
status = "okay";
bE

#else //sensor/p i KT 16M(4672x3504) FHE 241 sp & At
/* dual isp case need width 32 align, height 8 align */
&rkisp_unite_mmu {

status = "okay";

15

&rkisp_unite {
status = "okay";

18

&rkispO_vir0 {

status = "okay";

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

&rkispO_vir0 {
status = "okay";
port {
#address-cells = <1>;
#size-cells = <0>;

ispO_vir0: endpoint@0 {
reg = <0>;
remote-endpoint = <&mipi4_Tvds_sditf>;

e



RV1106

dtsEtEZ&*&arch/arm/boot/dts/rv1106-evb-cam.dtsi

LVDS#E[O
HEHEVICAP

RV1126/RV1109

LAimx327 4lane/affl, $EXEMNT :
HEEXZ: sensor->csi dphy->vicap
BEES

o dphyAREEHEZECs hostim, BUSSEWAZIEYE;
o data-lanesi/RigBBEMERMane®y, BNESSHAZIZGE;
e bus-type MRECEAN 3, BNFTERBIAIVIsIEZED, SEGEIREILN;

imx327: imx327@la {
// TR E SRS VTR A — 5
compatible = "sony,imx327";
// sensor I2CU#&Hidl, 747
reg = <Oxla>;
// sensor mclkiysfilE
clocks = <&cru CLK_MIPICSI_OUT>;
clock-names = "xvclk";
//sensor 5% HYEIRA GE
power-domains = <&power RV1126_PD_VI>;
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
//sensor mclk pinct1i&®
pinctrl-names = "default";
pinctr1-0 = <&mipicsi_clkO>;
// powerdown’ 4 Hic K A 4% HLF
pwdn-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_HIGH>;
// resetE IS I A T
reset-gpios = <&gpiol RK_PD5 GPIO_ACTIVE_HIGH>;
// BT, ZmEAEEL
rockchip,camera-module-index = <1>;
// A, H"back"f"front"

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

// 4

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

// lens#

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

ir-cut = <&cam_ircut0>;
port {
ucam_out0: endpoint {
// csi2 dphyiiftiport#
remote-endpoint = <&mipi_in_ucam0>;
//csi2 dphy 1vds Tane#(, 1lane’y <1>, 4lanel <4>, WAHRE
data-lanes = <4>;

//\vdsIEOFRA, A E


af://n478
af://n480
af://n481
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i
e
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&csi_dphy0 {

bus-type = <3>;

//csi2_dphyOAf5csi2_dphyl/csi2_dphy2 Ei i, H)F
status = "okay";

ports {

#address-cells = <1>;

#size-cells = <0>;

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

mipi_in_ucamO: endpoint@l {

reg = <1>;

// sensoriilt] port#

remote-endpoint = <&ucam_out0>;

//csi2 dphy 1vds Tlane#t, 1lane’l <1>, 4lanel <4>, WZifgsE
data-lanes = <4>;

//1vds$ HRA, WG &

bus-type = <3>;

};
3
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
csidphyO_out: endpoint@0 {
reg = <0>;
// vicap Tliteififfiport#
remote-endpoint = <&cif_Tite_lvds_in>;
//csi2 dphy lvds lane#t, 1lanely <1>, 4lanel <4>, WZithE
data-Tlanes = <4>;
//TvdsIEETY,  DhZifE E
bus-type = <3>;
i
};
};
5
&rkcif_Tite_mipi_Tvds {
status = "okay";
port {

/* 1vds endpoint */
cif_Tite_lvds_in: endpoint {
// csi2 dphyiiport#
remote-endpoint = <&csidphyO_out>;
//csi2 dphy Tvds Tlane#l, 1laney <1>, 4lanely <4>, WLAHRE

data-Tanes = <4>;



//IvdsEE AL, DAATHE &
bus-type = <3>;
55
};
3

&rkcif_Tite_sditf {
status = "okay";

port {
/* lvds endpoint */
Tite_sditf: endpoint {
//isp Ml iport4
remote-endpoint = <&isp_in>;
//csi2 dphyflane%, S5sensor—ik
data-Tanes = <4>;

I

it;
BE;
&rkisp {

status = "okay";
B
&ispO_mmu {

status = "okay";
B

&rkisp_vir0 {
status = "okay";

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

isp_in: endpoint@0 {
reg = <0>;
//1ite vicap lvds sditfiissis
remote-endpoint = <&lite_sditf>;

I

FEREANIspAIERY, AJLURER FEIEH:

&rkisp {
status = "disabled";

15

&ispO_mmu {
status = "disabled";

18



&rkisp_unite {
status = "okay";

18

&rkisp_unite_mmu {
status = "okay";

15

&rkispO_vir0 {
status = "okay";

/* hw 5 unite i gi*/
rockchip,hw = <&rkisp_unite>;

port {
#address-cells = <1>;

#size-cells = <0>;

ispO_vir0: endpoint@0 {

reg = <0>;
remote-endpoint = <&mipid4_lvds_sditf>;
Iif;
i
bE
DVP#EO
HEIZEVICAP

FERV1126/RV1109/RK356X/RK3588& L, dvpEiEXiEORIdtsEEER—HFAY.
BT601

LAar0230 bt601/9f, HEEEREINT:

HIEXR: sensor->vicap

BEES
e hsync-active/vsync-activel4iECE, T VAIRKEZE S EAMRRIBT60 11, B BLIREIS
BT6563%[1;

¢ pclk-sample/bus-widtha]ifk;

o WmifEsensorikaIAYg_mbus_configiEdsr, @it flagigiAZsRIsensordhsync-acitve/vsync-
active/pclk-ativeRIEURMYE, BUSSHLEWNEIETE;

e pinctriFES AR, LAXdbte0148XkgpiofffitEiZiomux, BUSSETEREIEUE;

g_mbus_confighE~BHIRIBIT


af://n496
af://n497
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static int ar0230_g_mbus_config(struct v412_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;
}
dtsECER AN T :

ar0230: ar0230@10 {
/] B SRR 5

compatible = "aptina,ar0230";
// sensor I2C¥#Hibl, 747
reg = <0x10>;

// sensor mclkJEfCE

clocks = <&cru CLK_CIF_OUT>;

clock-names = "xvclk";

//sensor AR L BE

avdd-supply = <&vcc_avdd>;

dovdd-supply = <&vcc_dovdd>;

dvdd-supply = <&vcc_dvdd>;

power-domains = <&power RV1126_PD_VI>;

// powerdown® /) Bt J2 A R HLF

pwdn-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
/*reset-gpios = <&gpio2 RK_PC5 GPIO_ACTIVE_HIGH>;*/
/ /BC & dvp AR S E R AN

pinctrl-names = "default";

pinctr1-0 = <&cifm0_dvp_ctl>;

// WA, e AEES
rockchip,camera-module-index = <0>;

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

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

// %

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

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

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

&rkcif_dvp {
status = "okay";

port {
/* Parallel bus endpoint */
cif_para_in: endpoint {
//sensorijiendpoint#
remote-endpoint = <&cam_para_outl>;



//sensorufi il BS54
bus-width = <12>;
hsync-active = <1>;
vsync-active = <1>;
pclk-sample = <0>;

&rkcif_dvp_sditf {
status = "okay";

port {

/* parallel endpoint */

dvp_sditf: endpoint {
//isp ML &iiport4
remote-endpoint = <&isp_in>;
//sensorimti AL B S 4
bus-width = <12>;
hsync-active = <1>;
vsync-active = <1>;
pclk-sample = <0>;

T
I
B
&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>;
//dvp sditfis 4
remote-endpoint = <&dvp_sditf>;

BT656/BT1120
BT656/BT1120R9dtsFiE—5L,

Llava fpga bt11209%1, ##ZEXFRIT:
fEEXZ: sensor->vicap


af://n516

=¢34

e hsync-active/vsync-active REFLE, HUIVAI2IEZESE EARTSIREIBT601;

e pclk-sample/bus-width@]ifk;

o WmifEsensorikaAYg_mbus_configiEOsh, E@idflagZrEigiEXaisensorfpclk-ativelIBERIMNR
%, BNESHTEREIETE,

o WRSCHIVAI2_subdev_video_opsHfiquerystdiZ, 1SBANEHEOAATSCGED BNSEMTX
WEIEYE;

o WRSCIIRKMODULE_GET_BT656_MBUS_INFO, BT656/BT1120&F2EAIXNoctl, ZHOFRS,
SCIEE drivers/media/i2c/nvp6158_drv/nvp6158_v42.c

o pinctrFEES|AXS, LTbt656/bt1120f8%gpiofifiiBiziomux, BUEEMFTEKZIEIE.

g mbus_configi&E~FH BN T :

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

{
config->type = V4L2_MBUS_BT656;
config->flags = VAL2_MBUS_PCLK_SAMPLE_RISING;
return 0;

}

querystd#ZO7R~FIaNT

static int avafpga_querystd(struct v412_subdev *sd, v412_std_id *std)

{
*std = V4L2_STD_ATSC;

return 0;
}
dtsEcERGIENT:

avafpga: avafpga@70 {
// FTESIRE ) ILRC A R — 3

compatible = "ava,fpga";
// sensor I2CU¥t&Hiht, 747
reg = <0x10>;

// sensor mcTki§f &

clocks = <&cru CLK_CIF_OUT>;

clock-names = "xvclk";

//sensor ¢RI GE

avdd-supply = <&vcc_avdd>;

dovdd-supply = <&vcc_dovdd>;

dvdd-supply = <&vcc_dvdd>;

// powerdown®E 15y Fic K A 3

power-domains = <&power RV1126_PD_VI>;
pwdn-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
/*reset-gpios = <&gpio2 RK_PC5 GPIO_ACTIVE_HIGH>;*/
/ /T dvp AR O E R & AN 2

pinctrl-names = "default";

pinctr1-0 = <&cifm0_dvp_ctl>;

// BHRES, ZREAEER



rockchip,camera-module-index = <0>;
// AR, A "back"fl"front"

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

// M4

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

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

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

L
I
B
&rkcif_dvp {
status = "okay";
port {

/* Parallel bus endpoint */
cif_para_in: endpoint {
//sensorijiendpoint#
remote-endpoint = <&cam_para_out2>;
//sensordmAHRACE S 4, Wik
bus-width = <16>;
pclk-sample = <1>;

T
Irg
i
&rkcif_dvp_sditf {
status = "okay";
port {

/* parallel endpoint */
dvp_sditf: endpoint {
//isp MG &ifport4
remote-endpoint = <&isp_in>;
bus-width = <16>;
pclk-sample = <1>;

B
Ire
i
&rkisp {
status = "okay";
e

&rkisp_vir0 {
status = "okay";

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



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

Zsensor i
BENEFispiBIT RIS MNMRE, oiERIEZKraw sensordE.

XFFrv1109/rv1126/rk356x vicapSREEdvp rawsiiiE REEZIE L EFME, isphIBrawBiNR REFE, XI
Fdvp rawHiEiHispANBERGEREIR, S EWAELEISP/VICAP RAWIZHEIE,

RV1126/RV1109

HEIERLZ, isp0->ispp0fllisp1->ispp12EIEEZHrv1126.dtsi

rv1109/rv1126 isp/ispp, HERAITHNER FREZEILMAKER, I8E17#Erv1126.dtsigin
rkisp_virO~rkisp_vird/rkispp_virO~rkispp_vir4

mipiiltispekcifitispalik,

rv1109/rv11263z4524 phyiE, S phyEIEAImipi/ivds, BEZiE4lane
rv1109/rv112637851NdvpiE [, Z3FBT601/BT656/BT1120

ispsziEmipiakdvpii N\ : mipi/dvpREL21%E1, FoERERTT{E

vicap 3z#Fmipi/lvds/dvp: mipi/ivds@ERXE, TEREMER, dvprILiSRIE R
vicap lite {¥3z#FIvds

B A EEIN TR, rv1109/rv1126 BRIERZ 3. raw sensori#ispih R

WigidispitiE

sensor0 (mipi) ->csi_dphy0->csi2->vicap->isp0->ispp0
sensor1 (mipi) ->csi_dphy1->isp1->ispp1

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

status = "okay";

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

max-input = <2688 1520 30>;//EiA[EsensorfIE ATl M ik
I
=iBiHtispitiE
sensor0 (mipi) ->csi_dphy0->csi2->vicap->isp0->ispp0
sensor1 (mipi) ->csi_dphy1->isp1->ispp1
sensor2 (DVP) ->vicap->isp2->ispp2
51

sensor0 (mipi) ->csi_dphy0->csi2->vicap->isp0->ispp0


af://n540
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af://n543
af://n546
af://n549

sensor1 (lvds) ->csi_dphy1->vicap lite->isp1->ispp1
sensor2 (DVP) ->vicap->isp2->ispp2

LfiSE:
bf2253-0(mipi)->dphy0->csi2->vicap(mipi)->isp0->ispp0
bf2253-1(mipi)->dphy1->isp1->ispp1
gc1054(dvp)->vicap(dvp)->isp2->ispp2

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

gcl054: gcl054@21 {
compatible = "galaxycore,gcl054";

reg = <0x21>;
clocks = <&cru CLK_CIF_OUT>;
clock-names = "xvclk";

power-domains = <&power RV1126_PD_VI>;

pwdn-gpios
reset-gpios

<&gpio3 RK_PA5 GPIO_ACTIVE_HIGH>;
<&gpio3 RK_PA6 GPIO_ACTIVE_LOW>;

rockchip,grf = <&grf>;
pinctrl-names = "default";
pinctr1-0 = <&cifmO_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>;

e
e

bf2253_1isp0: bf2253_isp0@6d {
compatible = "ovti,bf2253_1isp0";
reg = <0x6d>;
clocks = <&cru CLK_MIPICSI_OUT>;
clock-names = "xvclk";
power-domains = <&power RV1126_PD_VI>;
pinctrl-names = "rockchip,camera_default";
pinctr1-0 = <&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
dvdd-supply

<&vcc_1v8>;
<&vcc_1v8>;



rockchip,camera-module-index = <1>;

rockchip,camera-module-facing = "front";
rockchip,camera-module-name = "LA6110PA";
rockchip,camera-module-Tens-name = "YM6011P";
port {

cam_outl: endpoint {

remote-endpoint = <&mipi_in_ucam>;

data-lanes = <1>;

I'g

&i2c3 {
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status = "okay";

clock-frequency = <400000>;
pinctrl-names = "default";
pinctr1-0 = <&i2c3m2_xfer>;

bf2253_ispl: bf2253_ispl@ed {

e

compatible = "ovti,bf2253_ispl";

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";
pinctr1-0 = <&mipicsi_clkl>;

<&gpio3 RK_PA6 GPIO_ACTIVE_HIGH>;
<&gpio3 RK_PA4 GPIO_ACTIVE_LOW>;
<&gpio02 RK_PAO GPIO_ACTIVE_HIGH>;

power-gpios

pwdn-gpios

reset-gpios

avdd-supply
dovdd-supply
dvdd-supply

<&vcc_3v3>;

<&vcc_1v8>;

<&vcc_1v8>;

rockchip,camera-module-index = <2>;
rockchip,camera-module-facing = "front";
rockchip,camera-module-name = "LA6110PA";
rockchip,camera-module-Tens-name = "YM6011P";
port {
cam_out0: endpoint {
remote-endpoint = <&csi_dphyl_input>;
data-lanes = <1>;
};
3

&csi_dphy0 {
status = "okay";

ports {



port@0 {
mipi_in_ucam: endpoint@l {
remote-endpoint = <&cam_outl>;
data-lanes = <1>;

i
55
port@l {
csi_dphyO_out: endpoint@0 {
remote-endpoint = <&mipi_csi2_input>;
data-Tanes = <1>;
5
if;
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&csi_dphyl {

status = "okay";
ports {
port@0 {

csi_dphyl_input: endpoint@l {
remote-endpoint = <&cam_out0>;
data-lanes = <1>;

};
I
port@l {
csi_dphyl output: endpoint@0 {
remote-endpoint = <&isp_inl>;
data-Tanes = <1>;
s
};

&mipi_csi2 {

status = "okay";
ports {
port@0 {

mipi_csi2_input: endpoint@l {
remote-endpoint = <&csi_dphyO_out>;
data-Tanes = <1>;

bE
Iif;
port@l {
mipi_csi2_output: endpoint@0 {
remote-endpoint = <&cif_mipi_in>;
data-lanes = <1>;
bE
I
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&rkcif_mipi_Tvds {
status = "okay";



port {
cif_mipi_in: endpoint {
remote-endpoint = <&mipi_csi2_output>;
data-Tanes = <1>;

3
5
};
&rkcif_mipi_Tvds_sditf {
status = "okay";
port {

Tvds_sditf: endpoint {
remote-endpoint = <&isp_in0>;
data-Tanes = <1>;

};

};
bE

&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>;
s
};
s
&rkcif_dvp_sditf {
status = "okay";
port {

/* Parallel bus endpoint */
dvp_sditf: endpoint {
remote-endpoint = <&isp_in2>;

Bif;
Ire
B
&rkisp_vir0 {
status = "okay";
ports {
port@0 {
reg = <0>;

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

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



&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>;

&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>;

I8

&rkispp_vir0 {
status = "okay";

i

&rkispp_virl {
status = "okay";

18

&rkispp_vir2 {

status = "okay";
L
&rkcif {

status = "okay";
B

rkisp: rkisp@ffb50000 {



status = "okay";
};
&rkispp {

status = "okay";

max-input = <1600 1200 30>;

memory-region = <&isp_reserved>;

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

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

18

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

18

&rkispp_mmu {
status = "disabled";

18

RK3566/RK3568

rk356x isp, mwaasiFAIER FRETL4EEER, ATB1TErk3568.dtsit&rkisp_vir0~rkisp_vir4
mipiiftispakcifitispalik,

rk356x3z¥51Mlane phy#EO, X4Nphyalo a2 2lanefIphyfEFR

rk356x3z 511N dvpizd, 24FBT601/BT656/BT1120

ispSZHFmipiadvpi N : mipi/dvpREE21%1, ToiERAT T

vicap #mipi/dvp: mipi5dvpa LAERT{#EA

BT A LI ECERI TR, rk356xBRIRS g3 graw sensoriftispihi

WigiHispiLiE:

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

ov5695: ov5695@36 {
status = "okay";
port {
ov5695_out: endpoint {
remote-endpoint = <&dphyl_in>;
data-Tanes = <1 2>;
i
3

gc5025: gc5025@37 {
status = "okay";

port {


af://n553
af://n556

gc5025_out: endpoint {
remote-endpoint = <&dphy2_in>;
data-lanes = <1 2>;
};
3
5

&csi2_dphy_hw {
status = "okay";

I8

&csi2_dphyl {
status = "okay";

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

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

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

};
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphyl_out: endpoint@l {
reg = <1>;
remote-endpoint = <&isp0O_in>;
bE
};

&csi2_dphy2 {
status = "okay";

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

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



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

s
55
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphy2_out: endpoint@l {
reg = <1>;
remote-endpoint = <&mipi_csi2_input>;
};
3

&mipi_csi2 {
status = "okay";

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

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

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

bE
Ii;
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
mipi_csi2_output: endpoint@0 {
reg = <0>;
remote-endpoint = <&cif_mipi_in>;
data-lanes = <1 2>;
iE;
I

&rkcif_mipi_Tvds {
status = "okay";



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

&rkcif_mipi_Tvds_sditf {
status = "okay";

port {
mipi_Tlvds_sditf: endpoint {
remote-endpoint = <&ispl_in>;
data-Tanes = <1 2>;

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

&rkisp_vir0 {
status = "okay";

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

ispO_in: endpoint@0 {

reg = <0>;
remote-endpoint = <&dphyl_out>;
bE
};
3
};
&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>;



e
e
18
=i#isphhiE:
SEILH:

gc2053(mipi)->dphy1->isp0
sc1330(dvp)->vicap(dvp)->isp1
ov5695(mipi)->dphy2->csi2->vicap(mipi)->isp2

&i2c2 {
status = "okay";
pinctr1-0 = <&i2c2ml_xfer>;

/* split mode: TaneO/1 */
gc2053: 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_PB1l GPIO_ACTIVE_LOW>;
pwdn-gpios = <&gpio3 RK_PDO GPIO_ACTIVE_LOW>;
/*power-gpios = <&gpio0 RK_PCl GPIO_ACTIVE_HIGH>;*/
rockchip,camera-module-index = <0>;

rockchip,camera-module-facing = "front";
rockchip,camera-module-name = "rghd";
rockchip,camera-module-Tens-name = "Optics";
port {

gc2053_out: endpoint {
remote-endpoint = <&dphyl_in>;
data-Tanes = <1 2>;

s
Iif;
3
b
&i2c3 {
status = "okay";

pinctr1-0 = <&i2c3m0_xfer>;

sc1330: scl1330@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 gmaclml_rgmii_pins & cif_clk*/


af://n559

pinctr1-0 = <&cif_clk &cif_dvp_clk &cif_dvp_busl0>;

/*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>;

};
I
};
3
&i2c4 {
status = "okay";
pinctr1-0 = <&i2c4m0_xfer>;
clock-frequency = <1000000>;
/* split mode: lane:2/3 */
ov5695: ov5695@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";
pinctr1-0 = <&cif_clk>;
reset-gpios = <&gpio3 RK_PBO 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-Tens-name = "CHT842-MD";
port {
ov5695_out: endpoint {
remote-endpoint = <&dphy2_in>;
data-Tanes = <1 2>;
};
55
};
};

&csi2_dphy_hw {
status = "okay";

18

&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@l {
reg = <1>;
remote-endpoint = <&gc2053_out>;
data-lanes = <1 2>;

};
3
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphyl_out: endpoint@l {
reg = <1>;
remote-endpoint = <&isp0_in>;
};
3

&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@l {
reg = <1>;



remote-endpoint = <&ov5695_out>;
data-lanes = <1 2>;

5
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphy2_out: endpoint@l {
reg = <1>;
remote-endpoint = <&mipi_csi2_input>;
5
};

&mipi_csi2 {
status = "okay";

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

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

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

};
55
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
mipi_csi2_output: endpoint@0 {
reg = <0>;
remote-endpoint = <&cif_mipi_in>;
data-lanes = <1 2>;
5
};
3
s
&rkcif {
status = "okay";

I8



&rkcif_mmu {
status = "okay";

15

&rkcif_mipi_Tvds {
status = "okay";

/* c¢si2 link to rkcif, using rkcif to capture stream */
port {
cif_mipi_in: endpoint {
remote-endpoint = <&mipi_csi2_output>;
data-Tanes = <1 2>;

&rkcif_mipi_Tvds_sditf {
status = "okay";

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

&rkcif_dvp {
status = "okay";

port {
dvp_in_bcam: endpoint {
remote-endpoint = <&scl330_out>;
bus-width = <10>;
vsync-active = <0>;
hsync-active = <1>;

&rkcif_dvp_sditf {
status = "okay";

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

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

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



max-input = <1920 1080 30>;
e

&rkisp_mmu {
status = "okay";

15

&rkisp_vir0 {
status = "okay";

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

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

i
Irg
B
&rkisp_virl {
status = "okay";
port {

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

ispl_in: endpoint@0 {

reg = <0>;
remote-endpoint = <&dvp_sditf>;
i
I
i
&rkisp_vir2 {
status = "okay";
port {

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

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

e



RK3588

1. 2% RK3588% sensorsziijieA
2. &*arch/arm64/boot/dts/rockchip/rk3588-evb1-cam-6x.dtsi
3. 3 FWisp unitet&z,
1) FFURRKDHHERT616x2160
2) TFEF3/AMERAK D HIER5056x1536
dtsEeEFET LitunitetZz{ RIBACE RIS, BEEWN Nisph~
&rkisp0_vir1 {

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

b
&rkispO_vir2 {

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

IIEEERg
h
&rkispO_vir3 {

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

IIHEElE
b
RV1106

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

BEHispSFFURRADHERZ1080p, MRATUSHENF BT BMOREIENRAE, RAIEFEES
ispAMIER, HEIEIN, HHERw(R.

CIS3EZ}IisEE

Camera SensorsRAI2CEEImH{TARZE, Bailsensor driveriZBBI2CIZFIREISA LI, sensor driver
BEBFSRAVAI2 subdevBdA T SCI Shost driverZ BRI E.,

B EiRER
struct i2c_driver
[i528R]

ENXi2c RBFINER
[EX]


af://n562
af://n585
af://n588
af://n590
af://n591

struct i2c_driver {

/* Standard driver model interfaces */

int (*probe) (struct i2c_client *, const struct i2c_device_id *);

int (*remove) (struct i2c_client *);

struct device_driver driver;
const struct i2c_device_id *id_table;

[XBERER]

FLRB

@driver

@id_table

@probe

@remove

6]

ik

Device driver model driverFE28 SIRaIFFRF0S DTS EAMZ B TICEAY
of_match_table, Zjof_match_tabledrfJcompatiblelgiFldts3{4aIcompatibleld
UCHECET, .proberREA AR

List of 12C devices supported by this drivergiE&kernel;&& & of_match_tablef[]
dts;EAHEEHTHITICE, MkernelfEAiZtable#{TILES

Callback for device binding

Callback for device unbinding

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

{},
15

MODULE_DEVICE_TABLE(of, o0s04alO_of_match);

#endif

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

{1,
I8

static struct i2c_driver o0s04al0_i2c_driver = {
.driver = {

.name = 0S04A10_NAME,
= &o0s04al0_pm_ops,
.of_match_table = of_match_ptr(os04al0_of_match),

Ko

.probe = &0s04al0_probe,
.remove = &0s04al0_remove,
.id_table = 0s04al0_match_id,

18

static int __init sensor_mod_init(void)

{



return i2c_add_driver(&os04al0_i2c_driver);

static void __exit sensor_mod_exit(void)

{
i2c_del_driver(&os04al0_i2c_driver);

device_initcall_sync(sensor_mod_init);
moduTle_exit(sensor_mod_exit);

struct v4l2_subdev_ops
[i588]
Define ops callbacks for subdevs.

[EX]

struct v412_subdev_ops {

const struct v412_subdev_core_ops *core;
const struct v412_subdev_video_ops *video;
const struct v412_subdev_pad_ops *pad;
s
[XRRR]
FERBTR faid
.core Define core ops callbacks for subdevs
.video Callbacks used when v4l device was opened in video mode.
.pad v4l2-subdev pad level operations
[7fU]

static const struct v412_subdev_ops 0s04al0_subdev_ops = {

.core = &o0s04al0_core_ops,
.video = &0s04al0_video_ops,
.pad = &0s04al0_pad_ops,

18

struct v412_subdev_core_ops
[i58A]
Define core ops callbacks for subdevs.

[EX]


af://n615
af://n636

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

#endif
s
[XHERER]
FXRBTR faik
puts subdevice in power saving mode (on == 0) or normal operation
.S_power
mode (on ==1).
ioctl called at the end of ioctl() syscall handler at the V4L2 core.used to

provide support for private ioctls used on the driver.

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

w6

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

#ifdef CONFIG_COMPAT
.compat_ioct132 = os04alO_compat_ioct132,

#endif

18

BRIfER T M TRIFARioctISLIMRAE BRI EIHOTPERNEIDIRE.

FAgioctl it
RKMODULE_GET_MODULE_INFO SREMELBISE, 1FAS# struct rkmodule inf;

FrxsensorxfawbiI*MEINEE EEEIR B FeRgolden
RKMODULE_AWB_CFG awb{E, FILAELIRE; I FMAESE struct
rkmodule awb cfg;

FrEsensorygIscAI*METNRE, IFMSE struct

RKMODULE_LSC_CFG
rkmodule Isc cfg;

PREISP_CMD_SET HDRAE_EXP HAdri@Y g EiFMES# struct preisp_hdrae exp s

REHAriED, AJsLPnormalflhdri&={(i#e, FEIK
RKMODULE_SET_HDR_CFG siEfcnormalfihdr 248 &S EiFME% struct
rkmodule hdr cfg




FAfioctl ik

RKMODULE_GET_HDR_CFG SRV EThdriE=(iF4HS% struct rkmodule hdr cfg

BEZMERAconversion gain, #Nimx347,
RKMODULE_SET_CONVERSION_GAIN 0s04a10 sensormAconversion gainfYThge, 4l
sensorAf~xzfFconversion gain, BIASCIR

struct v412_subdev_video_ops

[i5%8A]
Callbacks used when v4l device was opened in video mode.

[EX]

struct v412_subdev_video_ops {

int (*g_frame_interval) (struct v412_subdev *sd,

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

struct v412_mbus_config *cfg);

B
KR R]
RERER R

.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
(7411

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

18

struct v4l2_subdev_pad_ops
[i5%8A]
v4l2-subdev pad level operations

[EX]

struct v412_subdev_pad_ops {


af://n683
af://n704

int (*enum_mbus_code) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_mbus_code_enum *code);
int (*enum_frame_size) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_size_enum *fse);
int (*get_fmt) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *format);
int (*set_fmt) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *format);
int (*enum_frame_interval) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_interval_enum *fie);
int (*get_selection) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_selection *sel);

i
[XEERER]
RERER S

callback for VIDIOC_SUBDEV_ENUM_MBUS_CODE ioctl handler

. enum_mbus_code
code.

. callback for VIDIOC_SUBDEV_ENUM_FRAME_SIZE ioctl handler
. enum_frame_size

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

callback for VIDIOC_SUBDEV_ENUM_FRAME_INTERVAL() ioctl

.enum_frame_interval
handler code.

.get_selection callback for VIDIOC_SUBDEV_G_SELECTIONY() ioctl handler code.

|

static const struct v412_subdev_pad_ops 0s04al0_pad_ops = {
.enum_mbus_code = 0s04al0_enum_mbus_code,
.enum_frame_size = 0s04al0_enum_frame_sizes,
.enum_frame_interval = o0s04al0_enum_frame_interval,
.get_fmt = os04alO_get_fmt,
.set_fmt 0s04al0_set_fmt,



struct v412_ctrl_ops

[i528R]

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

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

s
[RERER]

FXREBTR ik

.s_ctrl actually set the new control value.
1]

static const struct v412_ctrl_ops 0s04al0_ctrl_ops = {
.s_ctrl = o0s04alO_set_ctrl,
bE

RKISPIRFNEE k(s FRHELRIR AtAYuser controlsINAE, cameras sensor3RENARSEIAN T controlLhAE,
SECISIRFVAL2-controlsFFE1

struct xxxx_mode
[i548B]
SensorgEsIFE MEXHHER.

XN EREsensorIXGFEETLANE, ERCARvAINEERKRY., BEEIIRERMENN, XEEMIRAT
RIERKIGINEE.

[EX]

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

KB R]


af://n734
af://n750

.bus_fmt
.width
.height
.max_fps
hts_def
vts_def
exp_def

*reg_list

.hdr_mode

VC[PAD_MAX]

[fU]

ik

SensorigHig=, &&MEDIA BUS FMT &

BUEGRE, HEMsensor MaiftENIwidthiit—21
BYEGEE, BEfsensorHSaiEERIheightiiiE—21
Ef&FPS, denominator/numerator/gfps

FUAHTS, ABEMEGEEE + HBLANK

BOAVTS, HEMEBGSE + VBLANK

RRABRYCRIIE]

BiradlE

Sensor T{FtET, SZRHEEMHETN, MINERLHDR =MEAHDR

FREMIPI VCiEE

enum 0s04al0_max_pad {

PADO, /*
PAD1, /*
PAD2, /*
PAD3, /*

PAD_MAX,

18

Tink to 1isp */

Tink to csi rawwrO | hdr x2:L x3:M */
Tink to csi rawwrl | hdr x3:L */
Tink to csi rawwr2 | hdr x2:M x3:S */

static const struct 0s04al0_mode supported_modes[] = {

{

.bus_fmt

MEDIA_BUS_FMT_SBGGR12_1X12,

.width = 2688,

.height =
.max_Tps

1520,
{

.numerator = 10000,
.denominator = 300372,

I
.exp_def
.hts_def
.vts_def
.reg_list
.hdr_mode
.vc[PADO]

.bus_fmt
.width =
.height =
.max_fps

2

0x0240,

0x05c4 * 2,

0x0984,
0s04al10_1l1inearl2bit_2688x1520_regs,
NO_HDR,

= V4L2_MBUS_CSI2_CHANNEL_O,

MEDIA_BUS_FMT_SBGGR12_1x12,
688,
1520,

{

.numerator = 10000,
.denominator = 225000,

3

.exp_def = 0x0240,



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

.reg_list = 0s04al0_hdrl2bit_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] = VA4L2_MBUS_CSI2_CHANNEL_1,
.vc[PAD3] V4L2_MBUS_CSI2_CHANNEL_1,//M->csi wr?2

1,
18

struct v4l12_mbus_framefmt

[i54BB]

frame format on the media bus
[EX]

struct v412_mbus_framefmt {

__u32 width;
_u32 height;
_u32 code;
__u32 field;
_u32 colorspace;
__ule ycbcr_enc;
__ulé6 quantization;
__ule xfer_func;
__ule reserved[11];
I
[REERR]

FLRB ik

width Frame width

height Frame height

code £#MEDIA BUS FMT &

field V4L2_FIELD _NONE: mifsH/A=V4AL2 _FIELD INTERLACED: izigHA=
736511

struct rkmodule_base_inf

[i54BB]

REEAER, EERIEEFIQit TIA
[REX]
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struct rkmodule_base_inf {
char sensor[RKMODULE_NAME_LEN];
char module[RKMODULE_NAME_LEN] ;
char Tens[RKMODULE_NAME_LEN];

} __attribute__ ((packed));

[KHERER]
REREBFR ik
sensor sensorfg, MsensoriRzF3kEY
module 18284, MDTSECEFIREY, LUMRAIEIE
lens 3k, MDTSECEFIREY, LURATHIE
R

struct rkmodule_fac_inf
[i52BB]

BEO0TP T 58

[EX]

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

} __attribute__ ((packed));

[RiRRER]
FERB g
flag IZEERREEIINA
module 1&E%E, MOTPHIREVRS, HmSSEIRES
lens L, MOTPHIRERS, HmSHEIIGELS
year AP, W1 2838201 24
month £r=RBip
day &r=HHEA

[l
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struct rkmodule_awb _inf
[528A]

HBEOTP awblIEEE
[EX]

struct rkmodule_awb_inf {
_u32 flag;
_u32 r_value;
__u32 b_value;
__u32 gr_value;
__u32 gb_value;
__u32 golden_r_value;
__u32 golden_b_value;
__u32 golden_gr_value;
__u32 golden_gb_value;
} __attribute__ ((packed));

[KHERLR]
RRER iR
flag ZEEREEEIHIRR
r_value HEMEAAWB RIUIEER
b_value LRIEAERIAWB BIIEES
gr_value LBTEAAWB GRIUEZE
gb_value HEMEAEAWB GBIUIEER
golden_r_value BAERIAWB RIUEEE, MigBRR, 1’A0
golden_b_value HANRARAWB BUIERES, WikARE, 18/90
golden_gr_value BASERIAWB GRIUEER, WigBERR, 1870
golden_gb_value HAMRANAWB GBIUEER, WigBRR, 1’0
(6]

struct rkmodule_Isc_inf
[i5¢8B]
BLHOTP IscllESE

[EX]


af://n865
af://n903

struct rkmodule_Tsc_inf {
_u32 flag;
__ul6 Tsc_w;
__ul6 Tsc_h;
__ul6 decimal_bits;
__ul6 Tsc_r[RKMODULE_LSCDATA_LEN];
__ul6 1sc_b[RKMODULE_LSCDATA_LEN];
_ulé6 1SC_gI"[RKMODULE_LSCDATA_LEN] 5
__ul6é 1sc_gb[RKMODULE_LSCDATA_LEN];
} __attribute__ ((packed));

[REERLR]
RREM fid
flag ZAEEREBHMHIRR
Isc_w IscRLPREEE
Isc_h IscREPraE
decimal_bits Isc MESSRINELIEL, FTiFIREE, 1”90
Isc_r Isc UEEE
Isc_b Isc bEFER
Isc_gr Isc grMlZEER
Isc_gb Isc gbNEER

[7R6U]

struct rkmodule_af inf
[i58B1
HEHOTP afIESE

[EX]

struct rkmodule_af_inf {

_u32 flag; // ZHEEREHBRR
__u32 vem_start; // vem)iz i
_u32 vem_end; // vemZ il
_u32 vem_dir; // vemillzE gy

} __attribute__ ((packed));

[XHERREER]
RRER iR
flag ZAEEREBMHIRR

vcm_start vemBEIE R


af://n938

vcm_end

vem_dir

[=B1]

struct rkmodule_inf

[i58B]
RAER
[EX]

struct rkmodule_inf {

A
vemZR IFERTR

vemilEFS A

struct rkmodule_base_inf base;

struct rkmodule_fac_inf fac;
struct rkmodule_awb_inf awb;

struct rkmodule_Tsc_inf Tsc;

struct rkmodule_af_inf af;

} __attribute__ ((packed));

[XHERER]

FRREM
base
fac

awb

Isc

af

(=61

struct rkmodule_awb_cfg

[i%BB]
1EZHOTP awbBlB=E
[EX]

struct rkmodule_awb_cfg {
__u32 enable;
__u32 golden_r_value;
__u32 golden_b_value;
__u32 golden_gr_value;

__u32 golden_gb_value;
} __attribute__ ((packed));

3%

HARAER
#8£H0TP T 158
HEEOTP awbUESE

ELHOTP IscllBEEa

[l
ot

1ELHOTP afillES

=
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ESi 3944

FRREM fid

enable trRawbiRIERS/SH

golden_r_value BRIEERIAWB RIUE(SE

golden_b_value BRIEERIAWB BIUEE R

golden_gr_value HREHAIAWB GRIIEESE

golden_gb_value BHRUE/ERIAWB GBUIESR
(361

struct rkmodule_Isc_cfg
[i5488]
TELHOTP IscFi B (528
[EX]
struct rkmodule_1sc_cfg {

__u32 enable;
} __attribute__ ((packed));

[<H#ERkR]

RRER ik

enable RRIsSARIERBIEA
=]

struct rkmodule_hdr_cfg
[i548B]

hdric &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;
} lcnt;
struct {
__u32 efpix;


af://n1013
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__u32 obpix;

} didcd;
} val;
if;
[X8ERKR]
RRER g
NO_HDR=0 //normalt&=,
hdr_mode HDR_X2=5 //hdr 2Iit&E=;
HDR_X3=6 //hdr 3mt&=
struct rkmodule_hdr_esp hdr especial mode
HDR_NORMAL_VC=0 //Normal virtual channel mode
enum hdr_esp_mode HDR_LINE_CNT=1 //Line counter mode (AR0239)
HDR_ID_CODE=2 //Identification code mode(IMX327)
(7451

struct preisp_hdrae_exp_s

[i58B]
HDRER(SEL

[EX]

struct preisp_hdrae_exp_s {

unsigned int
unsigned int
unsigned int
unsigned int
unsigned int
unsigned int
unsigned int
unsigned int
unsigned int
unsigned int
unsigned int
unsigned int

Tong_exp_reg;
Tong_gain_reg;
middle_exp_reg;
middle_gain_reg;
short_exp_reg;
short_gain_reg;
Tong_exp_val;
Tong_gain_val;
middle_exp_val;
middle_gain_val;
short_exp_val;
short_gain_val;

unsigned char long_cg_mode;

unsigned char middle_cg_mode;
unsigned char short_cg_mode;

18

KB R]

long_exp_reg

long_gain_reg

Haik
KRy & 7as{E
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RRBMR fid

middle_exp_reg Sl v e

middle_gain_reg; PG frRsE

short_exp_reg IR B Fes(E

short_gain_reg ST S T

long_cg_mode {Kificonversion gain, 0LCG, 1 HCG
middle_cg_mode shiiconversion gain, 0LCG, 1 HCG
short_cg_mode giiconversion gain, 0LCG, 1 HCG

[i58B]

preisp_hdrae_exp_sZEMHARRBRIERBEAR AL NSE, B, ERERIENSFSIAT
fiq xml, BfaaiEigisaEsgiq xmitgzUikiE, conversion gainfsE&Sensor ARG SIFHXMNNEE, 32
FaNE, AFEXFconversion £%1, HDR2XEY, BHEETRAIHM. EMSELgEi#sensorfinit
[ RSN o e e 2

=]
struct rkmodule_channel_info
[i548B]
channeliZ8, rk3588%iioctIfy5%]
[EX]
struct rkmodule_channel_info {
_u32
_u32
u32

_u32
_u32

index;

vC;

width;

height;

bus_fmt;
__u32 data_type;
__u32 data_bit;

} __attribute__ ((packed));

[REERLR]
FERBTR faik
index X3 Rzido~id3#IpadiE
Ve ZRivideo I REMRIVAEE
width HRNREEFARERE, LANSPDEIERER, FEBYIXUAERERE, K
BB RsensorfYmIH D HFERRE
height HRNREEAIRESE, LANSPDEIEREN, FEBYIXUAERERE, K

BBz sensorfVEH SRR E


af://n1087

FLRB ik

Et&Ebus_fmt, FEFRFMEDIA_BUS_FMT_EBD_1X8/MEDIA_BUS_FMT_EBD_1X8

bus_fmt
data_type  ¢EEfdata type, 1RIEHIHIREIE

data_bit RESWRAIIZE

APIE i BH
xxxx_set_fmt
(k]

R &sensorigHigzl, XBIERE— 1 sensorikFINTIFSIoHER, Bidset Mt FADHER,
sensorIRFINIBAEIRER TSI DR,

HDRFIZG MR AWIERNBTIX N REEE, BdioctELHfAEmS, L. T2 FENEHDRI
MR D PR E— U REsCIIYIi%.

L8]
static int xxxx_set_fmt(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *fmt)

2
sHaEm faig TP T o
*sd V412 subdeviEtafiEEt BN
*cfg subdev pad informationZ5Ha{AIEET BA
*fmt Pad-level media bus formatZEH{RigEt BN
[RENE]
iR[EE fisid
0 B3
k0 K

xxxx_get_fmt
(i)

FREsensorigHi&, RENERIERLRIFERESR, WEIEmIARstruct xxx_modeBEAJREELE S
AEDHHRNERE, KR HHRHRSRSES—, SiFEset mtIRE, mh@idget_fmtRIEIAZL
BigYformat,

XFFRKIS8BLARIRIE r, KB RBII fmt->reserved[0XMRESE LESRIREEBNIvAEER
B, EHELEEIXMSEcREERENvIEE, BNZRIAME,
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SFFRK3588 & [EmEAY T H, MEiTioctISETIRKMODULE_GET_CHANNEL_INFO, FEUEEER.
[&iX]
static int xxxx_get_fmt(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *fmt)

(B0
SH2Mm g WmAmE
*sd V412 subdevZEraATgET BN
*cfg subdev pad information&5fa{AigEt BN
*fmt Pad-level media bus format&&faAigst )
[EEIE]
A= g
0 5|
el KM

£EMEDIA BUS FMT %

XxXxxX_enum_mbus_code
(]

Kz sensorgitibus format, IRFIHSIRIEStruct xxx_modeZBTE X — " FSEianTE, EmHER
sensorIXFSTIFNE Mo HER, XNREATLURIBESEARTERmIETFTAbus format, IREIRENME.

GEiX]
static int xxxx_enum_mbus_code(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_mbus_code_enum *code)

(B8
SH2Mm iR AL
*sd v4I2 subdeviErapigEt =P
*cfg subdev pad informationZ5HaAIgEET TN
*code media bus format enumerationZS{a{ g5t L i
[EREE]

ZEE i

B3


af://n1191

iB[ENE faik
0 A%Ih
k0 K

THRRGE TR EGEENI M format, £EMEDIA BUS FMT 3

xxxx_enum_frame_sizes
(]

KzEsensorigiti K/, IREIFSIRIEStruct xxx_modeZBiFE X — eSS E, EmiE7ssensor
IRESTIFNER N DR, XNRETLWRIESHORTERMEROHER, REIKEME.

[i&iX]
static int xxxx_enum_frame_sizes(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_size_enum *fse)

]
SHEM fEix WA
*sd V412 subdeviEraiiigst BN
*cfg subdev pad informationZ5Ha{igst B
*fse media bus frame sizeZ&fa{igET i
[RENE]
A= fix
0 Y|
3E0 K

xxxx_g_frame_interval
[HiA]

SREXsensorigHifafE. IXENFEMRIEstruct xxx_modefSHMIE N —MFSEEMNEE, BEENERERN
IRERSER, XNETIEIIvblankaHERMEFEMER, NRFEIRESLIRMR, XIDRELSN BRI
B, FEBERIARIvblankfIZRIRIVblank{EEHTIRE, LURENESAIMIEME, CE4EanA.

L&A

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

1]

o E ik PN
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s4am ik WAL

*sd v412 subdeviErgiigst BN

*fi pad-level frame rateZ5Ha{iigst e
[RE(E]

IZEE iz

0 FXZh

k0 K

XXXX_S_Sstream

[HEiR]

iREstreamigi N,

R —RIRIEE NS £ onEHstart_stream/stop_streamiREy,

start_stream BESLIWIIAH S FRREENEE, YIRURLSEIECE, FEEuEmR.
stop_streamEEEsCHIstream of (U728 &

(Bl

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

(B8

SHEM fid WA

*sd v412 subdevZEaAIEET LTI

on 1: Bafistreamifiy; 0: {Z1Estreamigi =TI
[RENE]

iREE ik

0 B

3F0 K

XXXX_runtime_resume
[Hi]
sensor_ERATHYEIERREL.

R EEEZE sensor EEBIRIE, 1§ LBRFREXNNREL, FH{EsensoriRaE thith7a2E L ENKENE
Fpm_runtime_get_sync3k_FE,

L&
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static int xxxx_runtime_resume(struct device *dev)

1]
o A faik PN T
*dev device 5 IEE BN
(ER[EE]
iREHE ik
0 R%Ih
3F0 K

xxxx_runtime_suspend

[HiR]

sensor TNEEATHIEIEREL.

RE R fsensorfI FERIRIE, FS{EsensoriRaiE it S aE L EIKEIEABpm_runtime_put3k FEE,
GEiE

static int xxxx_runtime_suspend(struct device *dev)

1]

SHEWm iR EAEE
*dev deviceZEIAIEET HIN

GER[E(E]

iZElE it
0 BRIh

5

3F0 ES/d

xxxx_set_ctrl
(i)
E®ER VA2 controliY(E,

iEMRvAI2 controlapPRY, ERIXMEINEREL, NAREontrolS4 R, BITXNMEERECERE

sensor,
FELIRIVAI2 controldgSaILASE 2.4 &% struct v4l2 ctrl opsiit
[l



af://n1350
af://n1377
http://2.xn--4%20%2A%2Astruct%20v4l2_ctrl_ops%2A%2A%2C-8h26dhyc9xmsu2d1v2akx8bca4966jl0qgda3288m8g9dnv0abxa/

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

1]
o A ik PN
*ctrl vAI2_ctriEEigiAigst BN
(ER[EE]
iREE ik
0 R%Ih
3F0 K

xxx_enum_frame_interval
(]
Kz sensorszHFAIMEIFRS L.

EppfRIEstruct xxx_modefEEEN —MHSEIAEE, FTLASEE SR LMo HHER TR E)
PRz R, XIO—RABAKA, MuMEREEEZEIEZEblank,

L8]
static int xxxx_enum_frame_interval(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_interval_enum *fie)

[B#
SHEM iR PN T
*sd FIRELAHI TP
*cfg padEcESE TP
*fie IR i
[EEHE]
A =] g
0 Ih
E|=0) e
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xxxx_g mbus_config
(i)

FRE M EER RS, SRR REEFHO/MIPI/LVDSE LR, HOBREFE
BT601/BT656/BT1120, MIPIZEEDPHY/CPHY MY, 1EHIZSEIIX MEOFKE Y FIsensor{ERNEZ
28, RAEHIERAIRESR.

ELanfERmipiRt, ZiSensorSFEMMIPHERIRIIRS, AJLURIESensor BRIERRIMIPHET LIESEL.
L&A

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

B
sHaEm faig P Th o
*config R ESH el
[RENE]
R[EE iz
0 AIh
30 K

xxxx_get_selection

(i)

EEEHESH, ispMAFEEEK163I7F, BESIIST, T sensor@iBiID R AT TFasensor
BIHDHERARINEDYER, nISCILX MRS HEINIspHID HEERMEEL.,

(&
static int xxxx_get_selection(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_selection *sel)

351
SH2Mm g WA
*sd FIREESLH TP
*cfg padEcESE LTI
*sel HEI2H i
[RENE]

ZEE 1

5
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iR[ENE fiaik
0 BIh
3F0 K

xxxx_ioctl

[Hid]

ioctl FAF AR SEH.

GEE&]

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

[B#]
sHEm iR TP T o
*sd FIRELHI =TI
cmd FAEmEE ETUN
*arg BIBRISEL BIN/HH
[RENE]
R[EE iz
0 22
3F0
IXENTStEL B

1. EIREI2CFRFIRENERS.

1.1 tRiEstruct i2c_driveriiEBSCILA AL R:
struct driver.name

struct driver.pm

struct driver. of_match_table

probei&Ey

removeRREy

1.2 probeREISCIIRTHHEA:
1). CIS IRERBAFAE, T EEMEFDTS UG hENEIR, &% Camerai@giHif(DTS);

1.1) RKFEABEIFE N, BT Trockchip,camera-module-xxx, iZ&B 0 RiR=HAKE) - &25 PRI
camera_engineXRREI QRS LAY ITEL;

1.2) CISIRERIFE N RKIBXSE RN —RE LTI


af://n1501
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FERETR ik

CISIRBILIES SRS ST SRR 5 R TTEIRE RKEE G —RERFBAPHIHATEY, (2 ERS

st IR, — Rk

CSREER 0. Resstd|B,Powerdown3 |8

GPIO

CISigEEs o s

RS et SO0 SRR Agpio regulator

1.3) CISIRRIDSHEE, BT LA LB ERIR G IR ENEEIR & DS LIS E A ERM, 2R

ZE BN ELR.

1.4) CIS v412i& & LAR mediaSLiRaI#IIa1L,

VAIRFIREE: v4l2_i2c_subdev_init, RK CISIKEIERsubdevifie B CRIRET mAtBPSrk_aiqiflal,

BIZIRE T RSEIR

mediasL{ik: media_entity_init

2. &#struct v4l2_subdev_opsitBALIIVAI2 FiREIE), EEIILATIMNER

struct v412_subdev_core_ops
struct v412_subdev_video_ops
struct v412_subdev_pad_ops

2.1 &%#struct v4l2_subdev_core_opsiiAsCIIERIERE, FESLILATEIE:

.S_power

s_powersCHlsensorfly E REBIR(E, MWF—LHFesEERIKAIsensor, AILARNHARIRIZFE
28, HELBEHT, s_streamRAEERNESHRREL NS 7S, IPRIRERE.,

.ioctl

.compat_ioctl32

ioctl EESLIAIRKIAE IS, R

RKMODULE_GET_MODULE_INFO

RKMODULE_AWB_CFG

RKMODULE_LSC_CFG

PREISP_CMD_SET_HDRAE_EXP

ik

DTSXMENHIRAFERIRARZIRE), Bidizmd L
f&¢4camera_engine, FBFi8%ITED

EEOTPEEERERIR ., camera_enginel@IdiZan<
(IR ERIEEAWBIRE(E, CISIREIRMESHRIEE
AWBIREELLERE, £MR/B GainfHIZEFCIS MWB
R

EEOTPEREERERIR T, camera_enginel@IdiZan<
1EHILSCIREBLE R ERE

HDRIENIR B IFMESFEstruct preisp _hdrae exp s




RARB

RKMODULE_SET_HDR_CFG

RKMODULE_GET_HDR_CFG

RKMODULE_SET_CONVERSION_GAIN

RKMODULE_SET_QUICK_STREAM

RKMODULE_GET_CHANNEL_INFO

RKMODULE_GET_SYNC_MODE,
RKMODULE_SET_SYNC_MODE

ik

IREHDRIER,, BISCHnormalfihdrifli®, FHFEIXFNE
fghdrflnormal 28R EERIFMSE struct
rkmodule hdr cfg

IREXHAIHDRIEZIFEMSE struct rkmodule hdr cfg

REBE MR A conversion gain, flimx347,
0s04a10 sensorm A conversion gainfyIhge, Hikit
#Jconversion gainB] LATE{RERE FIR1SEIFHY SR
by, tlsensorA3ziFconversion gain, BIASZIN

{XEeEsensor@&stream on/off51%8s, ATFHEE
fiI, RK3588xz#FZ1REIL, FATHR—FBEIER, ¥
s ZEBEICHLE]

RK3588HMEREUBEER, BAlAvicaphYid0~id3x3iz
vc0~ve3, MRERHERTBTX M IR ERERE
., SNSPD/EBDEWESRES. 3588LARIE: @i
get_fmuREBUBIE(ER.

RK3588FMERISIRTRENECE, FHSEZIERL
HLE

2.2 &#struct v4l2_subdev_video_opsiiBEsCINEEERE, TETIMLA TEIERE:

FLRBR ik

FFREYERAYREL, XFFmipi clkZcontinuousItE,, WREXANMEIER
HNABEIER, SRIASIER, SIRBIAZIMIPI LPIRZS

.s_stream

g frame_interval  ZRERDUBIIRSEL (hi=R)

SREVREELE, XTFMIPHEO, sensoriRsIAE AR laneHBECERE

.g_mbus_config

HHDR, BIhX MEIREI XA sensor TEER FRIMIPIELS

2.3 &#struct v4l2_subdev_pad_opsiiPAsSLINERIEAREY, FESCIATEIERE:

RRER R
.enum_mbus_code ML FICISIRENEEUEIRT, SCIE& xxxx_enum _mbus code
.enum_frame_size WA YFICISIREIS S0 HER, sSLSE xxxx_enum frame sizes

RKISP driveri@TiZBIASKENCISHHAVEURIST, SsEm,; 3

.get_fmt

Bayer raw sensor, SOC yuv sensor, BW raw sensorfgjtHAIEHESS

BENSEMEDIA BUS FMT ZFEEtXdfield @A, &% struct
v4l2 mbus framefmtEN; EMEExxxx get fmt

RECISIKIEHEIREIUAR DR, SO, LHSE

.set_fmt

xxxx_set fmt


http://xn--xcrp8b50hw1nlsd52h/
http://xn--xcrp8b50hw1nlsd52h/
http://xxxx_enum_mbus_code/
http://xxxx_enum_frame_sizes/
http://xxxx_get_fmt/
http://xxxx_set_fmt/

RARB ik

Kz sensorsa i FRUMNEINR, BanHER, LIsF

.enum_frame_interval
xxx_enum frame interval

ECEHEISE, ispMNANEEERKI6XTT, BESXF. LHSE

.get_selection .
XXxx_get selection

2.4 2%Estruct v4l2_ctrl_opsiiiBASCI, FESCHILATEE

FLRB ik

s_ctrl RKISP driver, camera_enginel@di& BRI ZLHICIS BRI

S (C|SIRFNVAL2-controlsF|ZE 1 SCIIERHIID, HEHRLATNIDETEEIREEE, XEfHSLikiBstandard
integer menu controlsf53EIR;

RRRE ik

SECISRaNVAL2-controlsHIFE1FHREREX, BRIRKISP drivertRifEiz
A STREMIPIRERSRER ;

V4L2_CID_LINK_FREQ

EXIMIPIEZ:: pixel_rate = link_freq * 2 * nr_of_lanes /

V4L2_CID_PIXEL_RATE )
bits_per_sample

V4L2_CID_HBLANK S#CISIRENVAL2-controlsFl|ZE 1 R X

V4L2_CID_VBLANK S2CISIRENVAL2-controlsFllzE 1 RiRAEE Y.

RK camera_engine=@iF LA EaSRBWEERRITEERY, HPwRIIATUNT:

YA

line_time = HTS / PIXEL_RATE;
PIXEL_RATE = HTS * VTS * FPS

HTS = sensor_width_out + HBLANK;

VTS = sensor_height_out + VBLANK;

HohA FIDEFEHIZE, RK camera_enginel@idizan$124ICIS

RERER L
V4L2_CID_VBLANK VEEEVBLANK, #HmiE%Eframe rate, Exposure time max;
V4L2_CID_EXPOSURE REBYATE, B BYITE

REBIEES, SChR/Atotal gain = analog gain*digital gain; B

V4L2_CID_ANALOGUE_GAIN e
7 1EmEras{E

REKFHER, ispFAmRfIiee, MREFEREG, {FHsensor

V4L2_CID_HFLIP
BB EANH


http://xxx_enum_frame_interval/
http://xxxx_get_selection/

RARB ik

REFEERR, ispAmnfiiee, NRFEREG, {FHsensor

V4L2_CID_VFLIP
BOBEANH

V4L2_CID_TEST_PATTERN SCHtest pattern, EX47R, AIFATENR, HRIEEESH

2.5 HDR IRFHSCINF=EET0:

2.5.1 &MtEexposure, gainiBidtmEEv4I2epS s, tJHapHDRIZAET, @idioctlips
PREISP_CMD_SET_HDRAE_EXP{&Zi#S4], tntEval2an$hRIv4L2_CID_EXPOSURE,
V4L2_CID_ANALOGUE_GAINA{sEFE, PREISP_CMD_SET_HDRAE_EXPSLHIRtEEREBEFSE, &
start_streamB5AIIaIEES, FEBVIREBE tENSiHsensor, BRI EEEmAIZOAE,
XSRS NS IR E A BRSBTS, FRERMRSekacltil, BEFRNERBNERE
HARREREHIERNSFE, FEtstart_streamRERIEE, FEHFEEATRIENHNSE—INSE
FORIA KRR S E4UTRL,

2.5.2 sensor 5428 HIHDR/LINEARRE H, 1@id
RKMODULE_SET _HDR_CFG/RKMODULE_GET_HDR_CFG, HDR sensor®AZRsCIil, AgEIEEH{TEL
tﬂ;ﬁo

3. CIS AR EREHEHIFEOEBTENX, CISIRFSAPRENEEXRHADTSIRED REIPortRISIH
EEXR, &% S igEiT(DTS)PXFPort{ERRIER.

4. CIS SEIRFNFIFE

VCMIRE]

VCMIgHiEM(DTS)
RK VCMERENFAE SE1i5R AR :

& ik

=tE) VCM RItFaeigEmEE S MR R R LT e TR R Min (BRI, thATVCM
pin driver icHYiIHHEBRERE X NIEEER

KEH VCMRISF RS L B A R L A e TN RmiR(REIREE), AIVCM driver
iy ichY% HERIREE X NEUER R

\;C’JFY: VCMBEENE IBHRRF=4RS, VCM driver icER R U REE BvemANRSER, LA
:f}éjtj‘, BEEREERNMRS, WHEIURE 7 HE RS R E BAMERIETE);
T

vm149c: vml49c@Oc { // vemiRZECE, LIFAFN TS IX R E
compatible = "silicon touch,vml49c";
status = "okay";
reg = <0x0c>;
rockchip,vcm-start-current = <0>; // “Sikf)Esh i
rockchip,vcm-rated-current = <100>; // Sik%i5E i
rockchip,vcm-step-mode = <4>; // SRRz it R A G
rockchip,camera-module-index = <0>; // FZH%"
rockchip,camera-module-facing = "back"; // #4l#l5, 4 "back" A" front"
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ov13850: ov13850@10 {

lens-focus = <&vml49c>; // vemikzhinE, CHEAFN A X4 E

VCMIEE]i%AB
R SR 5P

struct i2c_driver

[i58B]

[EX]

struct i2c_driver {

/* Standard driver model interfaces */

int (*probe) (struct i2c_client

*

“, const struct i2c_device_id *);

int (*remove) (struct i2c_client *);

struct device_driver driver;

const struct i2c_device_id *id_table;

@driver

@id_table

@probe

@remove

[f]

ik

Device driver model driverFE28 SIRaIFFRF0S DTS EANZ B TITERY
of_match_table, Zjof_match_tabledrfJcompatiblelgFldts3{4AIcompatibleld
UCHECRT, .probefREA AR

List of 12C devices supported by this drivergiE&kernel;Z& & of_match_tablef[]
dts;EAHEE B THITILE, MkernelfEAiZtable#{TILES

Callback for device binding

Callback for device unbinding

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

{{01}1}

18

MODULE_DEVICE_TABLE(i2c, vml49c_id_table);
static const struct of_device_id vml49c_of_table[] = {

{ .compatible = "silicon touch,vm149c" },

{{01}1}
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};
MODULE_DEVICE_TABLE(of, vml49c_of_table);
static const struct dev_pm_ops vml49c_pm_ops = {
SET_SYSTEM_SLEEP_PM_OPS (vm149c_vcm_suspend, vml49c_vcm_resume)
SET_RUNTIME_PM_OPS(vm149c_vcm_suspend, vml49c_vcm_resume, NULL)
bE
static struct i2c_driver vml49c_i2c_driver = {
.driver = {
.hame = VM149C_NAME,
.pm = &vml49c_pm_ops,
.of_match_table = vml49c_of_table,
be
.probe = &vml49c_probe,
.remove = &vml49c_remove,
.id_table = vml49c_id_table,
3
moduTle_i2c_driver(vml49c_i2c_driver);

struct v412_subdev_core_ops
[i5¢BB]
Define core ops callbacks for subdevs.

[EX]

struct v412_subdev_core_ops {

Tong (*ioct1) (struct v412_subdev *sd, unsigned int cmd, void *arg);

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

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

provide support for private ioctls used on the driver.

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

userspace.

[l
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static const struct v412_subdev_core_ops vml49c_core_ops = {
.ioct]l = vml49c_ioctl,

#ifdef CONFIG_COMPAT
.compat_ioct132 = vml49c_compat_ioct132

#endif

};

BBIER T T aIRAB ot S DiAR I EHE S RUEIA,
RK_VIDIOC_VCM_TIMEINFO
struct v412_ctrl_ops
[i5%8A]
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 v412_ctrl *ctrl);
int (*s_ctrl)(struct v412_ctrl *ctrl);

s
[REERER]
FXRBTR faik
Get a new value for this control. Generally only relevantfor volatile (and
.g_volatile_ctrl usually read-only) controls such as a control that returns the current signal
strength which changes continuously.
Actually set the new control value. s_ctrl is compulsory. The ctrl->handler-
.s_ctrl >lock is held when these ops are called, so no one else can access controls
owned by that handler.
(4511

static const struct v412_ctrl_ops vml49c_vcm_ctrl_ops = {
.g_volatile_ctrl = vml49c_get_ctrl,
.s_ctrl = vml49c_set_ctrl,

I8

vm149c_get_ctrlflvm149c_set_ctriXy FEAYcontroli# {77 4%

V4L2_CID_FOCUS_ABSOLUTE

APIEIZEi5EE
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xxxx_get_ctrl

[Hid]
SRENSIXIFE TN E.,
GEiE]

static int xxxx_get_ctrl(struct v412_ctrl *ctrl)

[ES#1]
SH2Mm g WA
*ctrl V412 controlZ&HatgsEt i
[RENE]
A G| [=] ik
0 Ih
E[=0) K

xxxx_set_ctrl

iR
REDIARBIE.
GEiE]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(B8
SHEM g WA
*ctrl V412 control&faiRigst TP
[ERENE]
A= fEiR
0 Ih
E1=0) K

xxxx_ioctl xxxx_compat_ioctl
(]
BrENioctlB9sCIlEREL, FEBSIRNSIABREIEE,

ST HENXRK_VIDIOC_COMPAT_VCM_TIMEINFO,
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L&A

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

=]
SH2Mm ik WA
*sd V412 subdevisaiAigst TP
cmd ioctl§ps TP
*arg/arg k=t i
[ERENE]
A= fiR
0 Ih
E|=0) KM

IR=NIBtES TR

1. CIHR RS2 IR FIETNERS .

1.1 #RiBstruct i2c_driverifiRA, FELILATILERS :

struct driver.name

struct driver.pm

struct driver. of_match_table

probef&Ey

removepRzg

1.2 probe R EISCIIATHHEIA :

1) VCMIRERIRIRE, EBIRNDTSHIR, SFVCMigezitift (DTS)

1.1) RKFEABERIBEEY, &A= rockchip,camera-module-xxx, FTEEZHIZHFSEFICamerailss
BT ITEL,

1.2) VCMBEEN, & Arockehip,vem-xxx, TESNEHSHEHER. SERiR. BoiE
L, BHRSABHMASEEMEERX.

2) VCM v412ig & LAK mediaSLRAY#IEALL.

VAI2FiIREE: v4l2_i2c_subdev_init, RK VCMIREIERsubdevifiE B SRS T Rt
camera_engineli|a), BISIZi&HET RSLILEREES;

mediasLfA: media_entity_init;

3) RKAFEREAGRLEN B TIERINESEE N (0,64], HAGRLENAIBIITIZAEVCMIK
SRR EXNAVEAGEEA USRI, SUERR], ZREATFE N2 E ARIRGTRER R,
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2. IvARFREIRE), EELILAT2 R

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £#v412_subdev_core_opsiiBAsCIIEEREL, FELMATEIEREL:

.Joctl.compat_ioctl32

ZEEFELIRKFIABIEHIGS, &

RER

RK_VIDIOC_VCM_TIMEINFO

ik

camera_enginelBidiZap SIRBULR LB ahpTEEATE], #ELLSR
#J&ﬁiﬁ;&ﬂﬁj‘{:ﬂzuﬁcIS'Fﬁﬂﬁgi‘éHﬂ‘lEﬂE&%’:ﬁ S5 B EERE

; BB E S 5RLENEER. VCM driver icEBiRaHIE
Et’fﬁ?éo

2.2 2% vaI2_ctrl_opsiifAsSLINEIEREL, FESCIMLANEERE:

.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlF0.s_ctriLA#RAERIVAI2 controlsSEML 7 LA T &<

RERER

V4L2_CID_FOCUS_ABSOLUTE

g

camera_enginel@dizap S RIREBFNBRINGLAVEXI(IE, RK
AFEIEFIEHEL BN B TR B S HIE N (0,641,

FlashLight3Rz]
FLASHLighti&&iE#(DTS)

SGM378 DTS &%

&i2cl {

sgm3784: sgm3784@30 {//IN)¢)] k4%

#address-cells = <1>;
#size-cells = <0>;
compatible = "sgmicro,gsm3784";
reg = <0x30>;
rockchip,camera-module-index = <0>;//INJeLT %N cameratidlidn 5
rockchip, camera-module-facing = "back";//INtk %M came rats 4l 5] i)
enable-gpio = <&gpio2 RK_PB4 GPIO_ACTIVE_HIGH>;//enable gpio
strobe-gpio = <&gpiol RK_PA3 GPIO_ACTIVE_HIGH>;//flashfiligpio
status = "okay";
sgm3784_Ted0: Ted@0 {//led0## 15K
reg = <0x0>;//index
Ted-max-microamp = <299200>;//torchix=0E K H i
flash-max-microamp = <1122000>;//fTashii=i K H i
flash-max-timeout-us = <1600000>;//falshf Kkt
i
sgm3784_Tledl: led@l {//Tedl %+ (55
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reg = <0x1>;//index
Ted-max-microamp = <299200>;//torchi=ti i
flash-max-microamp = <1122000>;//fTashiix K H i
flash-max-timeout-us = <1600000>;//falshf kbt
3
b

ov13850: ov13850@10 {

flash-Teds = <&sgm3784_led0 &sgm3784_ledl>;//IN)tt] k&% camera

GPIO, PWMiEH dts &%

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

s

&i2cl {

imx415: imx415@la {

flash-leds = <&flash_ir>;

e o — .
FER:

1. B EFEEREOTEX DAERE, MNRBLAIMMENT, dts #ENT TR label FERIrFH
FESRIRBUBEA2EEY, led*bEXTIBIrFERZEIRRME].,

2. MWFIXFhEEANS | HIEFIIRRE R, ARiER, —MEEESE, BEiEFERgpioztl. Bit—
MESEORE, FRpwm, BYEDSTHIRESE, dts pwms 8 enable-gpio, —i%—HE.

FLASHLight3Ezhi5 BB
RSB iR

struct i2c_driver

(5881
ENXi2c RERMNER

[EX]
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struct i2c_driver {

/* Standard driver model interfaces */
int (*probe) (struct i2c_client *, const struct i2c_device_id *);
int (*remove) (struct i2c_client *);

struct device_driver driver;
const struct i2c_device_id *id_table;

[XBERER]

FLRB ik

Device driver model driverF &8 &IRZFRF0S DTS FAML B TITERY
@driver of_match_table, Zjof match_tabledrfgcompatiblelgFldtsSZ{4AIcompatiblelsf
UCHECET, .proberREA AR

List of 12C devices supported by this drivergiE&kernel;Z& & of_match_tablef[]

@id_table . A et e . e
dtsiEAHREFATEHITICES, NkernelfEAixtableit{TILAS
@probe Callback for device binding
@remove Callback for device unbinding
[7R6]

static const struct i2c_device_id sgm3784_id_table[] = {
{ SGM3784_NAME, O },
{{01}}
};
MODULE_DEVICE_TABLE(i2c, sgm3784_id_table);
static const struct of_device_id sgm3784_of_table[] = {
{ .compatible = "sgmicro,sgm3784" 1},
{{01}}
};
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)
5
static struct i2c_driver sgm3784_i2c_driver = {
.driver = {
.name = sgm3784_NAME,
.pm = &sgm3784_pm_ops,
.of_match_table = sgm3784_of_table,
be
.probe = &sgm3784_probe,
.remove = &sgm3784_remove,
.id_table = sgm3784_id_table,
s

module_i2c_driver(vml49c_i2c_driver);



struct v412_subdev_core_ops

[i528R]

Define core ops callbacks for subdeuvs.
[EX]

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

#endif
L
REERR
FRREM faik
ioct] called at the end of ioctl() syscall handler at the V4L2 core.used to

provide support for private ioctls used on the driver.

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

w6

static const struct v412_subdev_core_ops sgm3784_core_ops = {
.ioct]l = sgm3784_ioctl,

#ifdef CONFIG_COMPAT
.compat_ioct132 = sgm3784_compat_ioct132

#endif

I

BeIfER T Fa9FABoctISCEAY LT M=t EE B IEIE.
RK_VIDIOC_FLASH_TIMEINFO
struct v412_ctrl_ops

(52881

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);

58

[XHEERER]
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RARB ik

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

strength which changes continuously.

Actually set the new control value. s_ctrl is compulsory. The ctrl->handler-

.s_ctrl >lock is held when these ops are called, so no one else can access controls

owned by that handler.

[fU]

static const struct v412_ctrl_ops sgm3784_ctrl_ops[LED_MAX] = {

[LEDO] = {
.g_volatile_ctrl = sgm3784_ledO_get_ctrl,
.s_ctrl = sgm3784_ledO_set_ctrT,

Ko
[LED1] = {
.g_volatile_ctrl = sgm3784_ledl_get_ctrl,
.s_ctrl = sgm3784_ledl_set_ctrl,
}
ke
APITHZEi%EA
xxxx_set_ctrl
(i)

REINYUTED, Binfiflash timeouthd|a,
[iBixl]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(=81
o ik
*ctrl V412 control&EFRIE s
(E[EE]
iEEHE L
0 BTh

3F0 K

WAL
BN
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xxxx_get_ctrl

[Hid]
SRENINCXT SRS
L&A

static int xxxx_get_ctrl(struct v412_ctrl *ctrl)

1]
o e i
*ctrl v412 controlZEHIAREE

(E[EE]

iEEHE i
0 sy
3o S

xxxx_ioctl xxxx_compat_ioctl

(k]

BENioctif9sCIIEREL, FEQ SRV TSRIREER,
ST Y BE M RK_VIDIOC_COMPAT_FLASH_TIMEINFO,

L&A

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

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

unsigned Tong arg)

[B#1
SHEM i
*sd v412 subdevEsHaiRIEET
cmd IOCtlﬁi/ﬁ\
*arg/arg SHuE
GR[E(E]
BB il

0 R%Ih

PN T
B
TN
T
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Bl iR
e[ 5T
EBESR

SHFE@EgpioEiEiETlledn]&%&(FEHkernel/drivers/leds/leds-rgb13h.cfl]
kernel/Documentation/devicetree/bindings/leds/leds-rgb13h.txt
XFFflashlight driver |ICEJiZa1 B #B1E

1. EIRERI2c IR B IRENERS .

1.1 #RiEstruct i2c_driverifiR, FESLILATILERS :

struct driver.name

struct driver.pm

struct driver. of_match_table

probeR

removegREg

1.2 probe FREISCINAHTI A :

1) flashlighti@FRFFAEN, TEFXEUDTSEIR, SEFLASHLIGHTIZEEM(DTS);

1.1) RKFEABEREN, AR rockchip,camera-module-xxx, TERIZMIGHESEFICamerail R
BH1TICEL,
2)flashig&&3:
XS FWediAAKT, ERled0. ledIZBRBHITES.
/* NOTE: to distinguish between two Ted
* name: Ted0 meet the main Ted
* name: ledl meet the secondary Ted
:':/
snprintf(sd->name, sizeof(sd->name),
"m%02d_%s_%s_Tled%d %s",

flash->module_index, facing,
SGM3784_NAME, i, dev_name(sd->dev));

3)FLASH v4I12i8 & LK mediaSCiRAg#IEa L.

VAI2Fi&EE: v4l2_i2c_subdev_init, RK flashlight3kzhiEksubdevifiE EHCRIRED AHtERPE
camera_enginel[d), BIFIZIRET mSLHledi=Hl;

mediasLfR: media_entity_init;

2. IVARFEEIRE), EELILAT2 R

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £3#v4l2_subdev_core_opsiiBASCIIEEREY, FTELIIATNEIERE:
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.Joctl.compat_ioctl32

ZEEEELHRKFABERRS, K:

RERER R

camera_enginelBIdiZap SIREULIR led=AIATIE], HEIESRFRT

RK_VIDIOC_FLASH_TIMEINFO

CIShR A B RBERNT=Z/E.

2.2 &% vA4l2_ctrl_opsifiBASCINEIEREL, FESCHLATEERES:

.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlfl.s_ctrlLAARAEAIVAI2 controlSLIL T LA T A<

FXRBTR

V4L2_CID_FLASH_FAULT
V4L2_CID_FLASH_LED_MODE

V4L2_CID_FLASH_STROBE
V4L2_CID_FLASH_STROBE_STOP
V4L2_CID_FLASH_TIMEOUT
V4L2_CID_FLASH_INTENSITY

V4L2_CID_FLASH_TORCH_INTENSITY

FOCUS ZOOM P-IRISIEE]]

ik
SRENINSEXTEPE S S

BELediEz
VAL2_FLASH_LED_MODE_NONE
V4L2_FLASH_LED_MODE_TORCH
V4L2_FLASH_LED_MODE_FLASH

NI

IR

RENF TR AR ATE
RENFTEIER
RENXEEIVER

XEIFNFERIR L HEBHIZH BFIXIEE(FOCUS), ZE(ZOOM), BExt¢EI(P-IRIS), BT ERAILSH

EEAERI S N — AR TR, = TReRIKENERAE— KA. RIEERRVIKEISH, W
SPHEHIRTE F, ETLASIKANESRRSPIESR FIREE, AETESEMP6507, MS41908IKaNE F feidk ik s

BEIROSIRE. EEREEFR,
MP6507i&&iE/(DTS)

mp6507: mp6507 {
status = "okay";

compatible = "monoTlithicpower,mp6507";

#pwm-cells = <3>;
pwms = <&pwm6 0 25000 0>,
<&pwm1l0 0 25000 0>,
<&pwm9 0 25000 0>,
<&pwm8 0 25000 0>;

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

rockchip,camera-module-facing =

iris_en-gpios = <&gpio0 RK_PC2 GPIO_ACTIVE_HIGH>;
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focus_en-gpios = <&gpio0 RK_PC3 GPIO_ACTIVE_HIGH>;
zoom_en-gpios = <&gpio0 RK_PCO GPIO_ACTIVE_HIGH>;
iris-step-max = <80>;
focus-step-max = <7500>;
zoom-step-max = <7500>;
iris-start-up-speed = <1200>;
focus-start-up-speed = <1200>;
focus-max-speed = <2500>;
zoom-start-up-speed = <1200>;
zoom-max-speed = <2500>;
focus-first-speed-step = <8>;
zoom-first-speed-step = <8>;
focus-speed-up-table = < 1176 1181 1188 1196
1206 1217 1231 1246
1265 1286 1309 1336
1365 1396 1429 1464
1500 1535 1570 1603
1634 1663 1690 1713
1734 1753 1768 1782
1793 1803 1811 1818>;
focus-speed-down-table = < 1796 1788 1779 1768
1756 1743 1728 1712
1694 1674 1653 1630
1605 1580 1554 1527
1500 1472 1445 1419
1394 1369 1346 1325
1305 1287 1271 1256
1243 1231 1220 1211
1203 1195 1189 1184
1179 1175>;
zoom-speed-up-table = < 1198 1205 1212 1220
1228 1238 1249 1260
1272 1285 1299 1313
1328 1343 1359 1375
1390 1406 1421 1436
1450 1464 1477 1489
1500 1511 1521 1529
1537 1544 1551>;
zoom-speed-down-table = < 1547 1540 1531 1522
1511 1499 1487 1473
1458 1443 1426 1409
1392 1375 1357 1340
1323 1306 1291 1276
1262 1250 1238 1227
1218 1209 1202 1195
1189 1184 1179 1175
1171 1168>;
bE

&i2cl {
imx334: imx334@la {

Tens-focus = <&mp6507>;



rockchip,camera-

rockchip,camera-

&pwmb {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwmbml_pins_pull_up>;
};
&pwm8 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm8ml_pins_pull_down>;
center-aligned;
5
&pwm9 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm9ml_pins_pull_down>;
center-aligned;
};
&pwml0 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwmlOml_pins_pull_down>;
s
RKFAREXi5%ER:
RREM fEiA

cameraFS, FllcameralbERHFER

module-index

cameraif[a), FllcameralbERHFER

module-facing

iris_en-gpios IRIS{#EBEGPIO
focus_en-gpios focus{HREGPIO
zoom_en-gpios zoom{FREGPIO
rockchip,iris-

rockchip,focus-

P-IRISEHEBH BTV ER AL EL

step-max

XS ERIR AT

step-max

zoom-step-max BEECHEBHBEIRIRALT

iris-start-up-

IRISEEFRRYL BRI E R
speed



RRRB

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-

ik

focusfEERRVEHEBHAEENEE

focusfERRRISHFENAIRAIZTTIE

it

zoomfEFRRILS BB RIS ANIRE

zoomfERRIL HEBHRIRKIZ TIRE

focusEaNREEITHIL S, REINEXAFLLEIEINLE, B MNERER
ETRIRS AR ERA—H

zoom[SFEEIETHILE, EEINEXBEIFLLAIEINLSEL, FERMNEER
ETRIR AR ERA—H

focusIERMHERABERDIN, ARSEERILERRME:, RERBIER IR
HRZeE) S BUINERIMARIEIRRECEHR, FcEsEER IR, NWEEE
[EEEESEET; INRHERIMENETDARAEHEE, RAERE
TEHDARKEITERE.

focusifiR iz, HERMERAETNTINEMZRAE, SINEHLZT
3, NREMZ T, SEREMERESRET, SiRBEERIE
£, MUIRIE LR IR ZIITREE].

zoomIERMERAERLT., WESEERMINEMLZ:, FERRIBRIINE
HEGER S BUINEMERIEIERECE IR, TEENEER MR NERR

table BahRESRET; INEMERIMENBEDIARAEHEE, RAERE
EEHEERRKETRE.
Z00m-speed- zoomiFERIRLL, REMZGREABER/NTINEHRLRAE,; EINEHL%ET
down-table M, WiRERAZ—EFTY, SEREMEESRET, &k EREmH
%, NRIERMALZEIIERMRZEXITRSE].
iR REIRE
struct platform_driver
[i5¢8B]
EXFERFENER

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

e
[XHEREER]

FLRB ik

struct device_driver driverEEE SIKENZFRFIS DTS EMHKEHITICHEAY
@driver of_match_table, Zjof_match_tabledrfJcompatiblelgiFldts3{4aIcompatibleld
UCHECET, .proberREA AR

N5 kerneli& B EHof_match_tablefdtsiEAHKEHEHITHITICE, NkernelfEREiZ

@id_table e
tablei#{TILAL
@probe Callback for device binding
@remove Callback for device unbinding
6]

#if defined (CONFIG_OF)

static const struct of_device_id motor_dev_of_match[] = {
{ .compatible = "monoTlithicpower,mp6507", },
e

5

#endif

static struct platform_driver motor_dev_driver = {
.driver = {
.hame = DRIVER_NAME,
.owner = THIS_MODULE,
.of_match_table = of_match_ptr(motor_dev_of_match),
I
.probe = motor_dev_probe,
.remove = motor_dev_remove,
5

module_platform_driver(motor_dev_driver);

struct v412_subdev_core_ops

[i5%8A]
Define core ops callbacks for subdeuvs.

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

#endif
L
[REERLR]
RRE iR
ioctl called at the end of ioctl() syscall handler at the V4L2 core.used to

provide support for private ioctls used on the driver.

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

[Tl

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

};

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

s
struct v412_ctrl_ops
[i5%8A]
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);

e
KR R]
ERER g

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

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

w60

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

e
APIRZEi%EE
xxxx_set_ctrl
[Hi]
VERtREVAI2_controlZ BXTEE. TE. PHBE.

ST LATVARIVES S

RERBMR g
V4L2_CID_FOCUS_ABSOLUTE PN, OB EIRS/N, IS
V4L2_CID_ZOOM_ABSOLUTE EHITERLR, 0RRBAESE/)N, WIBEsEX
V4L2_CID_IRIS_ABSOLUTE EHIPYEBFORIKRN, 0OFRRICEXA

i8]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

=]
SHEM iR PN T
*ctrl V4I2 controlZEKaAgET PN
[EEHE]
IREE ik
0 Ih

3F0 K
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xxxx_get_ctrl

[HEiR]
VERREVAI2_controlBRENRTEE. 3TEE.

ST LATRVAREVERSRS

REREBFR
V4L2_CID_FOCUS_ABSOLUTE
V4L2_CID_ZOOM_ABSOLUTE

V4L2_CID_IRIS_ABSOLUTE

GEiE

PYREI=RIAME.

ik

EHIRIE, ORTRERIER/N, UTAbiEHT

HIR S, ORI EEE/), WEREA
FEHIPYEBIFFORIARN, 0FRIEBIKA

static int xxxx_get_ctrl(struct v412_ctrl *ctrl)

[E#1
SHEMR iR A
*ctrl V42 controlZ5FaiRigEt i
[R[EHE]
IZEE ik
0 FIh
3E0 N
xxxx_ioctl xxxx_compat_ioctl
[Hi]
BENXioctlf9SCEIREL, FECSHRBOTE. TE. PXENNEER (FFaBohiEREIaIRTE
) AT ERANSELREEMRE, mVENR, FENRELDIAMUIEHRITENR.
SEMTBENX
RRER RhR

RK_VIDIOC_VCM_TIMEINFO

RK_VIDIOC_ZOOM_TIMEINFO

RK_VIDIOC_IRIS_TIMEINFO

RK_VIDIOC_FOCUS_CORRECTION

MENREER, FARMASRIIEE IR ErTmEaIERL
g

TEMNEER, ARMASRIINEE AEETMEIER
g

FENREER, FARASRIINES /9 EEEERIERL
i

MEMERIE (E7)
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ERBFR ik
RK_VIDIOC_ZOOM_CORRECTION TEMNERIE (811)
RK_VIDIOC_IRIS_CORRECTION HEUERIE (811)
(&l
static int xxxx_ioctl(struct v412_subdev *sd, unsigned int cmd, void *arg)

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

51
SHEMR ik WA
*sd V4|2 subdeviEHIAEET =TI
cmd ioctléy$ TP
*arg/arg A ti=ta M
[E[EE]
ZEE iR
0 jav)|
30 N
LIE o2 S

XIFSPUEHIRIIRANE A, FILAERASPHESEHITIR B ENIEIE, RKEEIRFNFERAMP6507, HiEER
pwmisHIEHIIRAZ, BIMPE507HITINRA, FLAERplatformiESERiE,
IXz12%: /kernel/drivers/media/i2c/mp6507.c

AR R T :

1T ER0platformFiZEZIRENEES .

1.1 #R#Bstruct platform_driverifiX, FEILHLAT/LERS
struct driver.name

struct driver. of_match_table

probeR

removegREy

1.2 probe EREISCINAHTIHEA :

1) IRBEIFRE, FTEFKEDTSEIR, S%&FOCUS ZOOM P-IRISIZZZFHAR(DTS);

1.1) RKFABEBRENY, AR Arockchip,camera-module-xxx, FEEEMHIGESEFNCamerail s
#HTITHL,
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1.2) SR pwmEtE, RIEDIANEHIGIN, ABBIEZEIE, mlETEBHEIIPWMIEEFONITFSCHL,
#Edts pwmT EBECE center-aligned, FEMFOCUS ZOOM P-IRISIZEEIEM(DTS);

SEQUENCE OF EXCITATION
ol . [, 3] 4 CONNECTION DIAGRAM
A |+ [+ == A 8
HEEE XG0
B |— |+ |+ |- A B
B [+ [-]-]+
Quipyt Shaft Fotgtion CW
1.3) SRENGERES (1), MP6507EREERA NpWMF=LE ST, TF@pwmalR, TIXIE.

T, PHBE=NEHBINSER—1IMP65073R51E83K5, FrlABIdgpiosR{EBEXIRAIMP65073K 5]
8%, MMEHpwmHRER, JAXBENER, FE—ZIREERE— N SHEN, Bt SHa
TG L MRIEER A BRI R,

1.4) SRENENBIIIRALSE. RAEMEE. RAETERE. INRMZEIRESEHERIRH &M RE
iR

2. hrtimer_init, ERESIIAML, pwm{EBAIRcontinuoustEs,, FEEMESER, KEEEEH
pWMIETZANES, HHERTRE XA pwm, IETEEEEE TR ERI N SE N ERT 28
RS pwmiRiER, MMISCHLEH A0,

3) init_completion, @ZcompletionsLIELEHNEI, REBIE— " ZABIEELER, T— 1 DXE
VEZ BE#H1T;

4, v4I12i8 LA mediaSEAREIFIMA L.

VARFIEER: val2_i2c_subdev_init, IFFIEKsubdeviiEE 2RISR RRAFSrkaigiha, Bidiz
RET R SEIIXT AR

mediasLfR: media_entity_init;
5. iIRBE:
snprintf(sd->name, sizeof(sd->name), "m%02d_%s_%s",

motor->module_index, facing,
DRIVER_NAME) ;

2. 5EMvARFEFIEE), FESLMEAT2/ kR

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £3#v4l2_subdev_core_opsiiBASCIIEEREY, FELIIATNEIERE:

.doctl
.compat_ioct132

ZEAEELHIRKFAGIEFIa <, k.

5

FERB 1]



FARB ik

MENREER, FRASRIIES X SErem/aiIERL

RK_VIDIOC_VCM_TIMEINFO
g

LENEER, FBRMASRIINESHEETTMEIIERL

RK_VIDIOC_ZOOM_TIMEINFO
Uiy

Az AR %_n;,, stz s \ BTN S S B ‘5% ey

RK VIDIOC IRIS. TIMEINFO YRR ENE R, FRMIA RIS Ay BRI
i

RK_VIDIOC_FOCUS_CORRECTION STEMERIE (E1)

RK_VIDIOC_ZOOM_CORRECTION TEMERIE (811)

RK_VIDIOC_IRIS_CORRECTION HEUERIE (81)

2.2 £%&val2_ctrl_opsiiBACIIEARE, FELHLA T EERES:
.g_volatile_ctrl
.s_ctrl

.g_volatile_ctrlfl.s_ctriLAARAEARIVAI2 controlSCIL T LA T ap<:

SHER g

V4L2_CID_FOCUS_ABSOLUTE EHIER, OFRRERIER/N, IERbEMT
V4L2_CID_ZOOM_ABSOLUTE EHITEES, ORTHAEHE), WZRRK
V4L2_CID_IRIS_ABSOLUTE EHIPKBFONAN, 0FRRIEEXEA

3. SiHENMNEHZESE:
ERR i
LB R R ERS RIS R E R TINE, REE(E.

{é

Fiy o o om

5 T—ale o la—T—sl o

*

3.2 SEUhL:
B IERANEAIEAE, SJLAERSEINE, ISEMTAa:
Speed = Vmin + ((Vmax - Vmin) / (1 + exp(-fac * (i - Num) / Num)));
Hrh,
VminfgSiXEaRE



Vmaxig Bk BinEE

facRHILERE, —NMBEEL~6, [EMKrZ a5
BRESERFS, WMHM32E0E, BE0~31
NUuMBEEDEREN—¥, Wom328, MWnumA16

L] LI L] L] L)

4

MS41908i1g&FiEM(DTS)

ARFERSEELTIFPIRIS, FOCUS, ZOOM, ZOOMI1E;DC-IRIS, FOCUS, ZOOMBIABE, FrlL
MS41908{ELPIRIS. FOCUS. ZOOM, ZOOM1. DC-IRISIHARER]ECES, mILASZ)RONE3REN, SCIEA
WS HEEER, dtsattiREZe, 1BFHESNSERA.

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

pinctr1-0 = <&spiOm0_c1k &spiOm0_csOn &spiOmO_miso &spiOmO_mosi>;
/A REATCE, EHIN TN pinctrT 25 A br i H i pind
assigned-clocks = <&pmucru CLK_SPIO>;

assigned-clock-rates = <100000000>;

ms41908: ms41908@00 {

status = "okay";

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

pinctrl-names = "default";

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

focus-step-max = <3160>;

zoom-step-max = <1520>;

focus-backlash = <18>;

vd_fz-period-us = <10000>;

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

rockchip,camera-module-facing = "front";
use-focus;
use-zoom;
focus-used-pin = "cd";
zoom-used-pin = "ab";
};
5
&i2cl {

imx335: imx335@laf{

Tens-focus = <&ms41908>;
/2N &M, Tens-focus = <&ms41908_0 &ms41908_1>;


af://n2477

e

s
EfiliE }ikE :
FERBTR
pinctrl-0

assigned-clocks
assigned-clock-
rates

reg

rockchip,camera-

module-index

rockchip,camera-

module-facing

reset-gpios

vd_fz-period-us

ik

spifIpinENX, fZLPRMERRIPINKIECE, 51174 BERRET spiThae
ag. pinctrl-0 = <&spi0MO_clk &spiOmO0_csOn &spiOmO0_miso
&spiOmO_mosi>;

sPifYRTHECE, EIIR100MHZECE

reg = <0>,3R/~{#EFcsO
reg = <1>; &/~ FFcs1

cameraFe, FlcameralCERHI=ER

cameraii@, FlcameralCERHI=ER

ms41908RIERS I, BEHERE LRAIERT, AIAEE

THDESFREFFTRMRNPMESER, RS HDIXKMESRE—
1 DA THEEIVIFRESHERS, KaSRIESARMNEEE
[EEVdEHAPI

FOCUSHHSXTE X i5tER
RERBFR ik
use-focus BEA#EAfocushIIhaE
focus-used- B ms41908:5 FBERENFR N EH A, IIMAIpinBFRA"ab”, “cd”, IRIBESL
pin PR E
focus- WREPEFERNIRE, DIAH AURHEMERTEEL, RIBEhRELNHEE)
backlash iR

focus-start-
up-speed

focus-step-
max

focus-ppw

focus-phmode

focus-micro

LHDIARISEHERRE, PPS/ER(

A ERUEETEE, SR

BEmMs41908iHpwmGZsty, 0-255, (EfAIXZNIRE DGR, RIBEIHaE
R

REmMs41908%H pwmiEABRIARIE, —RRABIE, MIBRIE

BEMEE, P64, 128, 256485, EIA2564H9
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FARB

focus-reback-

zoom-ppw

zoom-phmode

ik

focusIEMEFTEXR—NAEE, MNEASHER.
45|, HEMIENR100, BEREF0, EEKERIS0, BERIOWMNE, NE

gi
SO e, ORENSEHESERNEH
f -1-
e SEAREBREAR AR, EF-2ERRN A RS S
p. . ag. focus-1-2phase-excitation;
excitation
focus-dir- HRISERIEEN TS AIRFNISERRAIXT EEfEAER . ATLARBIX N SEECIL Eik
. B AR
opposite : .
ag. focus-dir-opposite;
FEIBHECE X ikeA:
RREMR iR
focus-pic  JABEICSIH), FSRIQUEBFIME, BFTUHNRANR, MEBIRCHRR
o s FGBASIED, RFYEEBTIRE, JGBRIERTIS, FXEETIERNHME, A
P e ammmg
focus-pie  FEHZITAORMER EIEEE, NRIGITAgpioE T EEES fH
focus- FIBRERNSBINESE, FTLUEBRAANFRANRNSHEESN, RAEESE
min-pos dts, AJLLCFREZ ALY
focus- FHBRIERNRBINESE, FLVSRBRERENFANNSHEESLN, ARESE
min-pos dts, BIECSEpREZ AL

i RERCEEMARLTHRE GRS

ZOOM#HKTE M5B :
RREMR A
use-zoom EEEAzoomAYIIEE
. B ms41908 5 R EEIKANE N EFHEIX, XNAIpinZBFRA"ab”, “cd”
zoom-used-pin _ S
HRIESCRR B e RTCE
IR ERYIRE, DX AR MEHERMERILEL, HRIEEIRRLN
zoom-backlash .
1BREUE
ZOOMSTAILUPT I pORSAERE, PSSR
speed
zoom-step-max OANBEREIEE, TR

REmMs41908%tHpwmE=stl, 0-255, {E#AIRENEE IR, RIZEEA
D=

IREms419085tHpwmikIARMARIE, —fRAECE, MERTE
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ZOOMm-micro

zoom-1-2phase-

excitation

zoom-dir-opposite

FERBtRRTE W i5ER :

RRBM  fEk

iR
BEMEE, 964, 128, 256409, BERIA2564H%

SRR S TEOAR2-24850, R - 288 N IR EX NS4

ag. zoom-1-2phase-excitation;

LRI SIARIENTS EANRFSERRAIRT R EARR , AILABCEXMSEEE
SRz EaREE

ag. zoom-dir-opposite;

FGBRICS I, PRGN Y, BFTHRZR SR, MEERCHRSR
zoom-pic  FBEFEHFIAYIEFIzooMBYYEABA/EfIFIfocustA, MNRFERRVRLzoomI B
Beayhpy, EmeA/ERagiEEl,

zoom- FABRIERNRBINESE, FILUCRBRAZMFANRSHEESLN, ARESE
min-pos dts, AJLLSCPRES AL

zoom- FABRIERNRBINESEL, FTLUERBRAZMFANRSHEESLN, ARESE
min-pos dts, AJLLSCRRES AL

T RERYEEUANEL AR E ES .

ZOOM1HBEE X ik B :
ERER ik
use-zoom1 BAFEREzoom 1iYINEE, BLEL7FEHI21Nz00m

zoom1-used-pin

zoom1-backlash

zoom1-start-up-
speed

zoom?1-step-max

zoom1-ppw

zoom1-phmode
zoom1-micro

zoom1-1-2phase-
excitation

B ms41908:5 F8EIRENRANEH— DA, SINAIpinZBFRA"ab”, “cd”,
RAESCIE e R B

RS ERNRE, DA EEUIHMERITEL, RIESThRE L
g

an Bk

HEDIARIENEE, PPSHEA(L

il

SIARBEETEE, FEHBN

BEmMs419084HpwmZsty, 0-255, (B KIRENRE IR, RIZE
R EEEE

BEMs41908MH pwmiRIAARRIRIE, — G S, MIERTE
BEMEE, D64, 128, 256405, BRIN2564H7

SN EOAR2- 21880, £ -2ERERI S N LB EX NS4

ag. zoom1-1-2phase-excitation;
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FARET

zoom1-dir-opposite

ik

HRISIARNENTT RANRFNSEIRAURS SRR, AR EIX M SEEE
SikizsaEakEE

ag. zoom1-dir-opposite;

FEABtRKTE Wi5ER :
FLRB ik
zoom1-pic  JEAERICSIH, FESRAQMFESFEL, BFEMHUIRFAR, HMEERCHRER

JGBRYAS D, IRFEEIRE, JGBRRIEAS, RIESTIERNALE, A2

oo
OOMIPE T e —mEammAg

zoom1-pie  BHFRITHRMRERTERSEM, WRIZITAgpiolEtMTEERES

zoom1- FHBRIERNSBIrELSE, FLUGRRRANFIENNSHEESN, AEESE
min-pos dts, BIEUSEfREZH KL

zoom1- FRBRIERLSBIRELE, LSRR RAANFIENNSHHEESN, AEESE
min-pos dts, BIEUSEfREZH AL

T RERYEEUANEL AR E ES .

PIRISHHXTE Xi5EA:
RRER iR
use-p-iris EEHEAP-IRISHIINEE

B ms41908: 8 HEEIRENFM N L DIX, MNAIpinEFRI9"ab”, “cd”, R
PESChr M HE R E

piris-used-pin

WA ERNRE, DA EEUIMEMERIZEL, RIESCRRm L

piris-backlash PN
BEIEE

piris-start-up-

THDARENERE, PPSHRN
speed

SIARBEETEE, TR

piris-step-max

REmMs41908%tHpwmS=StE, 0-255, {E#AIXENEE IR, RIZEE

piris-ppw .
REEE
piris-phmode REMs419085 i pwmiRFABRARIE, —RAEE, MIBRME
piris-micro REBMEH, D64, 128, 256405, ERIN2564H5

piris-1-2phase-

excitation

piris-dir-opposite

SRER S NEBOAR2-24835, R - 28RS AT AR EX NS4

ag. piris-1-2phase-excitation;

HRTSDIARNENT EANRFNSERRAIRS AR, AJLABCEIX NS
SikizshaaaREE

ag. piris-dir-opposite;
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FEABtRXTE Wi5ER :
RARBW  fEk
piris-pic FEABRICS M, FASRIGNIEBTEAR Y, BFRUAIRZRR, M/ GBRCHRR

FEABRUASIHD, REEEETIRE, JBRRIERNS, RLERTIRRRANR, A2
BB IRESFIAE

piris-pia

piris-pie BRRRITRIRHER T B, Rt gpiof=hmimEECES [

pirissmin-  YGHBIRIERLRBIrES S, FILGBRAANFIAGNREHEESN, REESE
pos dts, AJEESCRREZALE

pirissmin-  YGHBIRIERLRBIrES S, FILGBRAAMNFIAGNREHEESN, REESE
pos dts, AJEESCRREZALE

T RERYEEUANEL AR E GBS,

DCIRISHEXTENREA:
REREBFR iR
use-dc-iris BE&{EEDC-IRISHITHEE

vd_iris-gpios DCHEBHEX T Fes EHEL KIS |5

dc"féfﬁfif?ed' DOKEBIRMIRE, MRHMOANELTER, FLISEXAELRLE

DOEBRIBMESBEI0~1023, EFRMEMIBZCEE e/, AILIRE
XN SHARIRGERCEE

dc-iris-max-log

HIEIB EERAE

struct spi_driver

[i%BB]

EMNFEEFENER

[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;
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FLRB ik

struct device_driver driver EE& SIKENZFRFISDTSIEMHZEHITICEAY
@driver of_match_table, Zjof match_tablefrfgcompatiblelgFldts3SZ{4A9compatiblels
UCECRt, .probeR#A SR

WNERkerneli& B EHof_match_tablefdtsiEAMKEZHITIHITICES, NikernelfFEREiZ

@id_table
o tablei##/7 LR
@probe Callback for device binding

@remove Callback for device unbinding

[fU]

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

s

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

e

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

18

struct v412_subdev_core_ops

(52881
Define core ops callbacks for subdevs.

[EX]

struct v412_subdev_core_ops {
Tong (*ioct1) (struct v412_subdev *sd, unsigned int cmd, void *arg);
#ifdef CONFIG_COMPAT
Tong (*compat_ioct132) (struct v412_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
L
KR R]
RREM faik
ioctl called at the end of ioctl() syscall handler at the V4L2 core.used to

provide support for private ioctls used on the driver.


af://n2769

RARB ik

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

w60

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

iT;

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

it

struct v412_ctrl_ops
[i%BB]
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);

B
KRk R]
RERER g

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

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

w6

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

15

APITEEi5ER
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xxxx_set_ctrl

[HEiR]
TERFREVAI2_controiR BXTEE. InEE.

MS419083CHIvAIRERER S :

FERBTR
V4L2_CID_FOCUS_ABSOLUTE
V4L2_CID_ZOOM_ABSOLUTE
V4L2_CID_IRIS_ABSOLUTE

V4L2_CID_ZOOM_CONTINUOUS

L&A

PYEINE.

ik

EHINGEE, OFRREEIER/N, ITAbENT, RENE
ISR, ORTUKEE/, Pzmsk, AEE
EHEBFONKN, 0FRRIEBXA
EHEREEfS#zoom 1, ZzoomBiEHIRTER

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

2551

SHEW g TP T o

*ctrl V412 controlZ5KIAIgET TP
xxxx_ioctl xxxx_compat_ioctl
(i)
BENXioctlfISCEIEREL, FECSHKBNTE. TE. PXENEER (FRaBohREREsIaIRTE
) BT ERANELREERE, EVEN R, SENRELDIAMIEHRITENL
SMTEENX:

ERER &g

RK_VIDIOC_VCM_TIMEINFO

RK_VIDIOC_ZOOM_TIMEINFO

RK_VIDIOC_IRIS_TIMEINFO

RK_VIDIOC_ZOOM1_TIMEINFO

RK_VIDIOC_IRIS_CORRECTION
RK_VIDIOC_FOCUS_CORRECTION

RK_VIDIOC_ZOOM_CORRECTION

SENREER, FARBASRINES XS emEE
EUn

LEMNRBER, BARBASRINES HEETMEIE
LU

FERIRENEE, FRREASRIMES Ny R ERE
EUn

Zzoom RS, zoom1RIRIIENESE., FIRHEIAZAIIN
BENEETAERIERIT

FBNESEN, (IERTPXE
MBS

TEMNESN


af://n2806
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FARB ik

RK_VIDIOC_ZOOM1_CORRECTION WA EEESL, ETETEMNBEN

REIRESEH, GaTE. TESY, ML, 5T
RK_VIDIOC_ZOOM_SET_POSITION WE?E;‘; = @f:.'\id RRBH, RERFEL, X
MZ LT EXTERLR)

RK_VIDIOC_FOCUS_SET_POSITION RENEMNE

E:

1. ATHRREREESHSANES M ENERNAE, BEEE— N AEAEASR, B— N EEAR
AR, YRNEEERAESHE, SDREGERRME, BT ENERMNLE, ESRMATE
WEREEN, BAEESAENS, XSRS EESR|, FRZAEE, ENEFEIE 7ENMS
HUEREtE. (BREIENSHATERENE, EFINE, REHMEELRE, NRSSRERSHEE,
FHERESSHEELE), AR SEERER A REEIEERE, B
RK_VIDIOC_FOCUS_SET_POSITION, RK_VIDIOC_ZOOM_SET_POSITION##[, Haf&LiEesE
8, ToEvAI28pSVAL2_CID_FOCUS_ABSOLUTE, V4L2_CID_ZOOM_ABSOLUTEAHELE, {REBFERD
%1, RK_VIDIOC_ZOOM_SET_POSITIONEEYEMTESE, THRIETRSEENE, FEEmEmT
ERABR.

2, BREFARIRERAE, BdEEfocus-backlash, H{ERFSAEITSREREHEIRAISE, ATMIKH
iRRERR, (EEELERERFEMER, MIERIRE, IMELFENK, FMLURFX IS,
RENRERLT, EXDAEEREERAS, HEEA.

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

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

351
SH2Mm ik AL
*sd V412 subdeviEraARIEET TN
cmd ioctl§< LTI
*arg/arg SEUSE s
[EREE]
iREE ik
0 BIh

3F0 e/



IRENTSELS TR

STFSPHEHIRNIRENCF, ATLAMERSPIESRHITIREZIRENFEIE, MS41908(FAS%,
IXzh&%: /kernel/drivers/media/spi/ms41908.c

BELRINT:

1. EBUFRERIspiFR FIRENERS .

1.1 tR#Estruct spi_driverfifix, FESIATILERS :
struct driver.name

struct driver. of_match_table

8

probeR
removegREy

1.2 probeFEISCINAHTIHEA :

1) RERFIRE, TEFREDTSHIR, SFMS4190818F FAfH(DTS);

1.1) RKEABZIEEN,, &A= rockchip,camera-module-xxx, FTEEEHIZFZSEFICameraiRR
H1TIChL.,

1.2) SKNVSIAEXREESE, BIMRECHINERRENX, REMEIRSXENERNSHAEE.

2. hrtimer_init, ERJERAIIAL, ms41908RLAVAESIEAMARES, ERERRREEZRVIAE
Hl, 75(RR(E, SERlivdESRE, BRXFERENSFRER, JHEvdESH, RARES
7. FEIBHNERSTFHREENEHEE. 58, EEvdEEFeERN, MEESvdERELS
HaEK

3) init_completion, i@dcompletionsCIELEANS, XWFE—NEIL, RBRI—XEREERE, 748
BT —IRIEME.

4. va12i8 LA B mediaSLiRRIYIEA L.

VAIRFIREE: val2_i2c_subdev_init, IRENERsubdevifiE B CHIESET Mt Srkaiqina), @iz
RET AL ik A

mediasLfR: media_entity_init;
5. IRBE:
snprintf(sd->name, sizeof(sd->name), "m%02d_%s_%s",

motor->module_index, facing,
DRIVER_NAME) ;

2. EHvARRFREIRE, FESEILAT2/ R

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £#v412_subdev_core_opsiiiAsSCIIEERE, TELIMLATEIEREL:

.ioct]
.compat_ioctl132


af://n2910

2.2 £%v412_ctrl_opsinBASCHIEIEREL, FESCILATEIEREL:
.g_volatile_ctrl

.s_ctrl

DC-IRISBEE]]

DC-IRISHEXSFP-IRIS, FTXEMFIENEFORAN, —RERZESMAET, SESATRISN
B, BERER, WHENLEEE, JELRETIHEKR, BRERXE, HNLEEEE, DC-IRISEH
EEREN, BYERSESFAREETBNOBATERE. XFRNMES, REBEI—MpwmizhEBiiE
o, BpwmEZL/NF20%, SBSBIEXE, BRIEXA, ST/, KBXANERE®ER, 2
SELERTA0%ERIBIEH T, SR, FTHREMIR; 20%~40%X B EEISFhol d{ERPIAZ.
XiBAI20% R 40%AREE, SpwmAISRE R SEIRAIEH 2B ER K.

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

DC-IRISIZFiEMH(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";
i
&pwmb {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm6mO_pins_pull_down>;
it;
&i2cl {
imx334: imx334@la {
Tens-focus = <&hal_dc_motor>;
}
}
Q-k- >
RSB R EiR e

struct platform_driver
[i5¢8B]
EXFERFENER

[EX]
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af://n2948

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

e
[XHEREER]

FLRB ik

struct device_driver driverEES ZIKENZFRFIS DTS EMHKEHITICHEAY
@driver of_match_table, Zjof_match_tabledrfJcompatiblelgiFldts3{4aIcompatibleld
UCHECET, .proberREA AR

N5 kerneli& B EHof_match_tablefdtsiEAHKEHEHITHITICE, NkernelfEREiZ

@id_table e
tablei#{TILAL
@probe Callback for device binding
@remove Callback for device unbinding
6]

#if defined (CONFIG_OF)

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

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),
I
.probe = motor_dev_probe,
.remove = motor_dev_remove,
5

module_platform_driver(motor_dev_driver);

struct v412_subdev_core_ops

[i5%8A]
Define core ops callbacks for subdeuvs.

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

#endif
L
[REERLR]
RRE iR
ioctl called at the end of ioctl() syscall handler at the V4L2 core.used to

provide support for private ioctls used on the driver.

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

)

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

};

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

18

struct v412_ctrl_ops

[i5%8A]

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

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

3
[KERKR]
FXR A
" ik
B
Actually set the new control value. s_ctrl is compulsory. The ctrl->handler->lock is
.s_ctrl held when these ops are called, so no one else can access controls owned by that

handler.

w6
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static const struct v412_ctrl_ops motor_ctrl_ops = {
.s_ctrl = motor_s_ctrT,

BE;
APIiEEi5 B
xxxx_set_ctrl
(]

ERRAEVAI2_controbEIVE, DCYESERR ERFMENBERIE, XDREMNBERpWmAISS
tt.

ST LATRVAREVERSS

SH2Mm ik
V4L2_CID_IRIS_ABSOLUTE REEFHBERNpwmiY =5, SEE (0~100)
8]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

[B#1
SHEM iR WA
*ctrl V412 control&faiRigst BN
[RENE]
A= fEiR
0 Ih
E1=0) KM

xxxx_ioctl xxxx_compat_ioctl

(i)
BRIEFAEENZESLI, VARIEZEMEE, LIS HRE.
GEiE

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

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

1]

o e ik WAL
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s4am ik WAL

*sd v412 subdeviEtapigEt TP
cmd ioctlgp$ BN
*arg/arg SHUEET i
[EEIE]
A= ik
0 Ih
E1=) KM
IREiZtEC TR

IXzh5%: /kernel/drivers/media/i2c/hall-dc-motor.c

BB BRI T

1.EMRERplatformFIRFIRRNER 7.

1.1 #R#Bstruct platform_driverifiX, FEILHLAT/LERS

struct driver.name

struct driver. of_match_table

probeiREy

removeRREy

1.2 probeRE SCIIHTHHEIA :

1) REEFRE, TEIREBDTSER, £FDCIRISIZEITHH(DTS);
1.1) RKEVHBEE X, 4 istirockchip, camera-module-xxx, FERIRHEEESHMCameraif &
HEATITAC.

1.2) R pwmBEyE, EyERpwmT A S S A HEE,

2. V412185 AR mediaSCiARRIFITALL.

VAI2Fi8%: vAl2_i2c_subdev_init, IREIERsubdeviliE E SRS AMEBISrkaigipa, Bidiz
R BT AL DIRA0EE

mediasLfk: media_entity_init;

3. flashi® % 3:

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

2. VAR RIRE), FEMLAT 2R
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struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £3#v4l2_subdev_core_opsiiBASCIIEEREY, TELIMIATNENEREL:

joctl]
.compat_ioctl132

ZEEBRARELNERSG S, BRIFAVARTFIREVISCINZIREREL, LKA T — PR
&0

2.2 £%v412_ctrl_opsinBAsCHIEEREL, FESLILATENEREL:

.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlf.s_ctrlLARERIVAI2 controlSEEL T LA TR @< :

PERBFR ik
V4L2_CID_IRIS_ABSOLUTE WEEHIEERNpwmAISZSEY, SBRE (0~100)

RK-IRCUTIEZ]

IRCUTEIIRE SHI, IHXFEHREHENN3.5v~6vAYEEIR, BISXIIRCUTHEBERMNESRIRSE, BiEEE
FEAYIE]100ms+10%, BEMESCERIRCUTRIIIIR, IRENEE N gpiofEHIBARENZERIEBIRAE 5™, gpio
& Hopen (41%) . close (FB%) . EiHopeniiMclose, RIS, BRIMERE, B
mHcloseiiMopen, ABRKEA, RHETIERS.

RK-IRCUTiZ&FiEMHDTS)

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

rockchip, camera-module-facing = "front";
B
&i2cl {
imx334: imx334@la {
ir-cut = <&cam_ircut0>;
}
}

RSB R
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struct platform_driver

[i5i8A]
EXTFEIREWEE
[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;

B
[XEERER]

RERER iR

struct device_driver driverEE28 SIKENRZFRFIS DTS MR S HITITEAY
@driver of_match_table, Zjof_match_tabledrfJcompatiblel&giFIdts3{4HIcompatibleld

UCECHT, .probeREAS4iER

WNERkerneli&BERof_match_tablefldtsiFE A& E#E 1 THITIES, NkernelfEREIZ

id_tabl
@A ableitfrime
@probe Callback for device binding

@remove Callback for device unbinding

(=611

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

{ .compatible = "rockchip,ircut", },
{1,

B

#endif

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

I
.probe = ircut_probe,

.remove = ijrcut_drv_remove,

18

module_platform_driver(ircut_driver);
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struct v412_subdev_core_ops

[i528R]

Define core ops callbacks for subdeuvs.
[EX]

struct v412_subdev_core_ops {

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

Tong (*compat_ioct132) (struct v412_subdev *sd, unsigned int cmd,
unsigned long arg);

#endif
L
REERR
FRREM faik
ioct] called at the end of ioctl() syscall handler at the V4L2 core.used to

provide support for private ioctls used on the driver.

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

w6

static const struct v412_subdev_core_ops ircut_core_ops = {
.ioct]l = ircut_ioctl,
B

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

18

struct v412_ctrl_ops
(52881
The control operations that the driver has to provide.

[EX]

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

KR R]
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AR

i
&
Actually set the new control value. s_ctrl is compulsory. The ctrl->handler->lock is
.s_ctrl held when these ops are called, so no one else can access controls owned by that
handler.
(7411

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

18

APIEIZEi5EE

xxxx_set_ctrl
[HiA]
VEARREV4AI2_controltJH#aIRCUT,

ST LATVARINESS

o e ik

ORCLOSERZ:, £IAMYERTIHN;

V4L2_CID_BAND_STOP_FILTER s i
3EOPENIRZS, LIAMEATHEN;

L&

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

]
SHaMm g WA
*ctrl V412 control&HaiAigst TP
[REE]
A= ik
0 Ih
3F0 K

xxxx_ioctl xxxx_compat_ioctl

(i)

BRITCAAEENEES, VARIEZEEMEER, SCIZEEL.
&
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static int xxxx_ioctl(struct v412_subdev *sd, unsigned int cmd, void *arg)

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

(]
SH2Mm g WA
*sd V412 subdeviEtapigEt TP
cmd ioctl&ps ETPN
*arg/arg SHUEET i
[ERENE]
A= fEiR
0 BIh
E[=0) KM
IRENIBIETE

IXEh&% . /kernel/drivers/media/i2c/rk_ircut.c

BIELSEINT

1.5EMF R platform iR R IR ERS .

1.1 #R#Bstruct platform_driverifiX, FEILILAT/LERS

struct driver.name

struct driver. of_match_table

probeiREy

removeRREy

1.2 probeREISEINATH A :

1) REEFIRE, FTEIRIDTSEIE, SERKIRCUTIZEEA(DTS);

1.1) RKEABEBEEN, A= Arockchip,camera-module-xxx, FTERZMIGHESEFICameraid
B TILEL,

1.2) $kHXopen. close gpio&iR;

2. init_completion, i@igcompletionsCHIEEHH, RFHHRIRCUTEEL100ms, FE
completionEEHEISRIRE E—RIRCUTTIRER5ER, AREBXBHTIRNE,

3) BUBTIAEBADY, HSHIRER(EIfEWork queue, EBESIKATIAIREEE;
4. v412ig & LA K mediaSEREIAIAML.

VAI2FIEES: v4l2_i2c_subdev_init, IXEIEKsubdeviiEE CHNEE T AP Srkaiqipial, @idix
R RSCHIRTIRCUTHYIE ! ;
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mediasLfR: media_entity_init;

sd->entity.function = MEDIA_ENT_F_LENS;
sd->entity.flags = 1;//flaglilE N1, HTIX 0 HAMEDIA_ENT_F_LENSZEA )T 15 4%

5. iIRBE:

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

2. EMvARFEIRE, FESEIMLAT2/ER:

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 &%v4l2_subdev_core_opsiyiBACIIEIEREL, FTESLILATEIEREL:

.ioct]
.compat_ioct132

ZEFERARELIAE MY, BERVAIERIMEEK, IR, SEIRIBEEKAINFTRE
HNE.

2.2 £%v412_ctrl_opsinBAsCHIEEREL, FESLILATEEREL:

.s_ctrl

.s_ctriLRERIVAI2 controlSEI T LA T4 :

FRRB ik

O2CLOSERZ:, £IAMYERTHN;

V4L2_CID_BAND_STOP_FILTER ’ X
32OPENIRZ, LIAMEARIEN;

media-ctl v4l2-cti TEH

media-ctl TEfR(ERIET/dev/medio0ZFmedia i85, SEEHNEMediafIiRIMNEPERNT AR
format, A/J\. $EE.

va42-ctl TENZ$td/dev/video0, /dev/video1%5 videoiRs, BfEvideoi®s bt Tset fmt,
regbuf, gbuf, dgbuf, stream_on. stream_off E—&FHE(E.

BFEREAIUSEGSIRMER, TEZERLMER.
1. FTENRINGEHS

media-ctl -p -d /dev/media0

E isp2ig R T RS, AlggfFfEmediad/medial/media2 B, FEEMEFEFREES.

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

E: BispphUBERETFF, ##HERImain_path, Mmain_pathiliBXraw[E, media-ctliZIN-dEEIRE, 2K
INE/dev/media0i®ss, EEMIArkisp-isp-subdeviEEERMEE T AL, —fRE/dev/medial,
3. B¥fmt/size
media-ctl -d /dev/media0 \
--set-v412 ""ov5695 7-0036":0[fmt:SBGGR10_1Xx10/640x480]"'
¥ EEAcamerai®EZ A (ov5695 7-0036) EEHEWF M mMediaig .

4, REfmFHL

v412-ctl -d /dev/videoO \
--set-fmt-video=width=720,height=480,pixelformat=Nv12 \
--stream-mmap=3 \

--stream-skip=3 \

--stream-to=/tmp/cif.out \

--stream-count=1 \

--stream-poll

5. iREEE. gainZcontrol
v412-ct]l -d /dev/video3 --set-ctrl 'exposure=1216,analogue_gain=10"'

X ispikaieERcameraFigEcontrolip<, FRLAEREIR S Avideo3 (main_path or self_path)
ALUREZIEE, vicapAaEEHcameraFig&Econtroli<, WRETREZFRZREONtrolHd$E
M. EmERKEIcameraiR BT mE/dev/val-subdevX, XI&imT REIZECE.

AFtitiam

rv1109/rv1126

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

1. DDR_1: vicap raw#iEEZ|ddr, 8Zisp mipi rawHiESZ|ddr, ispEBMNddrisEirawiEtE
SR buf _cnt * buf size * N, (N = 1:£64$8=, 2:hdr2iiif&@ = 3: hdr3miED),

buf_size: ALIGN(width * bpp / 8, 256) * height; //bppa{iiZE, raw8 raw10araw12

buf cnt: ZHA4N, ENXaigERIBhwi/isp20/CamHwisp20.h, BR/NEE3IN,

#define ISP_TX_BUF_NUM 4

#define VIPCAP_TX_BUF_NUM 4
VICAPIR#ZECEROCKCHIP_CIF_USE_NONE_DUMMY_BUFZX1/REREHEbUS,

2. DDR_2: isp fbc yuv420FgainZESZIddr, isppEMddrisEEbE

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

buf_cnt: tnr 3to1#&Ez(4MNbuf, 2to &3 buf, ERTEiq xmIPEE
ENEFFIRA RIS —IRAEIRER L, mxn TREESF4x8F08x8 1Q xmIBCE I

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

buf_cnt: EXIN6AS, aiqfiigEself_path videoBeEbuf/ N

3. DDR_3: ispp tnr fbc yuv420F1gaingES2IRIddr, ispp NR&SharpFddrissERAtER
HHEWE: 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&/N

4. DDR_4: ispp NR&Sharp yuyv#iESZlddr, ispp fecEBMddriZER4 IR

HHEWE: buf_size * buf_cnt  (fecTHBERAFA S HENTE)

buf_size: width * height * 2

buf_cnt: 24, E&/)

5. DDR_5: ispp 4ig#itHE &buffer, IRIBAFIREDHIR. #8z{Mbuf_cntitEbuffer X/
Eixbuf_cnt ARFEIHECERTIETS

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
3

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=Yy

+CONFIG_CMA_DEBUG=Y
+CONFIG_CMA_DEBUGFS=y

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

[root@RVv1126_RV1109:/sys/kernel/debug/cma/cma-isp@0]# 1s

alloc base_pfn bitmap count free maxchunk order_per_bit used

[root@RVv1126_RV1109:/sys/kernel/debug/cma/cma-isp@0]# cat used
26091
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AISE(RALIERD
rv1109/rv1126

1. EBvicapiZpiteis

1B dts rkcif_mipi_lvdsTmEcEwait-line, WE§E1520, EcEwait-line=760, BIEIGRE—FFIR
Ut Hbuffertgisp, 1R¥EispiEEENbufferfERE T wait-line,

&rkcif_mipi_lvds {
wait-line = <760>;
b
B EN@gAELEecho 1000 > /sys/devices/platform/rkcif_mipi_lvds/wait_linel@iz,, SIHEERIZIEE.

X waitlineFtEX/N, ispidRifAlbufferifE, BoBEHRRE, BRERERE, TERINNE
&R, FERETRUNEESERNwait-line,

2, EeEispigaiigt

Biddts ispTmEcEwait-line, dNEHEE1520, EiBwait-line=760, BNE{&LE—FEIRATRHbuUffer
Biain. RIBispIERTEFNispp A IR IElE B wait-line,

&rkisp_vir0 {

wait-line = <760>;
I
thEN@Id AL E/sys/module/video_rkisp/parameters/wait_liney&i®t, Eaflisp (stream/aiq) BIfCEHR
8
i waitlineleEAV/N, BisppbBiEELtisptR, BT EADIRMRIER, SbBnoldfHiEit. FFans
FFFNZ sensortE A3,

3. BeEFispp 4IEi2AE L

Biddts isppT mEcEwait-line, WEH&E1520, BiEwait-line=896, BIE{RAMIEBI6ITREIERTHIH
buffertafgim. RIBIspphIBRYE (nrakfec) FA/SiRACIERT VT wait-line,

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

7

WaNEId B E/sys/module/video_rkispp/parameters/wait_lineldid,, /Faflispp (stream/aiq) BIECE
B,

iE: wait-lineBtBEX/), BRIRGCIEEELispptR, EREGHESRE. Zsensorfi{ASEF.
4, REEHLIBER
1) 1&&isp/ispp clk

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

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

5
drivers/media/platform/rockchip/ispp/hw.c

static const struct ispp_clk_info rv1126_ispp_clk_rate[] = {

{
.clk_rate = 150,
.refer_data =0,
e
.clk_rate =500,
.refer_data = 1920 //width
A
.clk_rate = 500,
.refer_data = 2688,
Ao
.clk_rate = 500,
.refer_data = 3072,
hA
.clk_rate =500,
.refer_data = 3840,
}

I
2) KifliommufEFITREBNTF, TREBNTF=SIEMRIESCRRAEE,

&rkisp_mmu {
status = "disabled";
b

&rkisp {

memory-region = <&isp_reserved>;



&rkispp_mmu {
status = "disabled";

I
&rkispp {

memory-region = <&isp_reserved>;
3

ZRENFRTUEELI

Z BRI THREAISEIS RO

FEHFRK -

5
=
b~ 24

=

Sl

: sony: master-
master mode
sony: master-

2 master(External

signal sync) mode

sony: slave-

3 slave(External

signal sync) mode

EHLRTEE:

B EMfERER
ffis:

1. SIBZEYEEEANFSIN(OV) / XVS(Sony) B MES
SR

ARE:

1. Sony CISRAIZAR, BKELESCSBHRETTF
I RS S CIS(A) R GHRIAR ZISTER 1 MR T
RIRIIE, —MRFERUSLAN.

ffis:

1. Sony CISSREIZZE, CIS(B)HEXITCIS(A)IR L
YERTZIF=AE RS

ARE:

1. F5CISZIEIEEFSIN(OV) / XVS(Sony) HHiZE
., TRBdEHPWMEHE SRS (ES. PWM
KN 5VIEREhFEER D LI

ffis:

1. Sony CISSRFEIZIZ, CIS(B)IEXTFCIS(A)BREEE
R ZIFEAE RS

ARE:

1. ERSCSZE@IIXVS , XHSHEIERE, Fismid
BEHPWMIRHEE SRS (ES. PWMIKENSVIERE)
EERZSTH

RK
Support

RK3588

NO

NO
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Ji%E 1: (sony: master-master mode)

i2c/mclk

MIPT B

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

MIPTA

i2c/mclk

MIPTB

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




. LidbB

< MIPI B |

ER(SFEE
AR 1894, APHE 7 #ECISIKEE X AR REILSIER :
o FSINVXVS ' Stream 5% Wit
SR
internal i 1. BB StreamOnSEEE(FRED S, CIS #uEiEO 1. WREFHE
mater FapiaHEE XBE11
1.BeEStreamOnEFEs 25, CIS #uEzEOED
g HH D=
external 2. FFSIN/XVS BEISES: RS R S
=) 1. 43 N
— BN m Eamemdie T
BFSIN/XVS ZEIE(ES: RIEZESREIER
3, RFEEE AR
1.EC&StreamOnZ{Z882 /g, CIS #uEEOERD
AR
slave TP 2. FCFSIN/XVS 1RIEES: mEiELHEH 1.8

BFSIN/XVS RIS (ES: RIBZIESHEEE
S, EFEmEEE
1.E&StreamOnZfz28 2 fa, CIS #dEEO £z

no sync o FaHH IaEE
2. FSIN/XVSIE SR IaEIER

APPRAfIEXREA:

1. AppAJLAE ioct#EOEFARKFAR#3<: RKMODULE_GET_SYNC_MODE /
RKMODULE_SET_SYNC_MODE BEff8 R ERLHICISIRNZEAREEELSER. Bt
BEERZDTSIRER RAIHEER CISIKENRF IRt RS EL,

2. £B15RE, ERBioctiEARFRBCISIREEIER

CISIRESCIiF ST
1. CISBREIWAZRSCIIRKMODULE_GET_SYNC_MODE/RKMODULE_SET_SYNC_MODERECEIEYSELE
&=,
2. B Finternal master mode, external master mode =X R, StreamOnZ{FS&(FREIREZSIAD
R, ATEAAPPIRENEIRRLAIEIER,
2.1 CISIREFRETE. s_streamBIFH, BLECISHIIAKSettingb AR ERISEI I BAYSetting, FF
BE{XENO_SYNC_MODEA{FHEStreamOnS17EE,

2.2 SCIIRKFABYioctldp<s: RKMODULE_SET_QUICK_STREAM, fEizEliAMR{EgEStreamOns
ﬁ%o
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3. ZEENXELESECISIRE): drivers/media/i2c/imx464.c

VICAP/ISPYSIRREFET,
ZimErawiiEHE

2/ raw sensor@idEArk1608, rk1608F¥T8— 1 mipi va@iEimHEIrk3588F=us, Hvicap/EREEIE
EfgRE, vicapEIlH3 N FIRE D BEZEIBNEMRispT AR,  rkaigigbufoaliE="NispTr, isp
P RRREREEIENrawidE, S=NispTRgPhiETrawsdE, bufittl A SiRELSvicapBEIIAFR
ESUVIIR

KR

1. rk1608%E 2 aHfiE?
rk1608MHREIEMNTIE, AL TIEERsensorimfffiEEREL, rk1608SGNERTNMESLER
BEIR, AR, rk160SHTXASREEIE. HUBHFARIRT:

%147 : sensor0 BYEE |- 256FTHRITF(dummyEE#IST)---
28217 : sensorl |- BXEUE |- 256FHXIFF(dummyEHELMST)---
28317 : sensor2 |- BYEUE |- 256F IXITF(dummyZEELIST)--

| | |
| | |
|- | |
SB4T @ sensor0 |- BXEHE |- 256F HRITF(dummyEHE#pT)-— |
| | |
| | |

28517 : sensorl |- BYEUE |- 256FFRIFF(dummyEHE#IST)---
%6617 : sensor2 |--- BXEUR |- 256F IXITF(dummyZEHELST)--
£n-217 : sensor0 |- BBEUE |- 256F XA (dummyHdELhT)-—|
%n-147 : sensorl |- BYEUE |- 256FHRITF(dummyEHE#hST)- |
ZnfT : sensor2 |--- BXEUE |- 256FHXITF(dummyEdELT)--- |

UERINBGHHERANSSE, RiTEREH. REEFEEM256FTH EBEXNHmE, X4
RiISpXIBASIRRIER, rk1608aImipitEOEBEXNAJIndex, FEEts LEE=MEGLAVHRANG
4, 8EMIPI sensorsT i IETHHBENBrk1608T =5, rk1608 dts =, & sensorfiy
in_mipi/out_mipiElEEREE. BE M sensorfIEEINFXINEIdO~id2, XINEHIEAYE HINF.

2. ispA{aHRAREE"?

B Nisplk FeEAvicaplIEIT R, BIgFERBRYErkcf_mipi_vdsTim, BPANIMAIEINT =25l
2rkcif_mipi_lvds_sditf/rkcif_mipi_lvds_sditf_vir1/rkcif_mipi_lvds_sditf_vir2, T BEEH S E
rkckchip, combine-index = <0>>RIEEENispAIBANRGLENE, XiIBAYIndexXdR_EMAJRRAY
sensor id0~id2, XEFE N ispr] LMEIEindexi w0 I EEE N sensorBIEHE.

3. BEHIAXI R E = sensor?

BIERMNMAE, 7R T HUEAMIAIX, ispdIRbIREEE. APABREIEHIXINEZ sensor EIg?
BT vicapfIE T I8 7 B Nisp T mitiEsensor raw#iEHINE, FrilBZEsensortimo BiEEE!
X RvicapRE TR, rkaigifiEpipelineXk D &IE/ 5 E Isensorhim, BHEEV4I2 mediafitig
., FRE:

sensor->dphy->csi2 host->rkcif_mipi_lvds ... rkcif_mipi_lvds_sditf->rkisp
XMEIREN T
rk1608->dphy->csi2 host->rkcif_mipi_lvds
... sensor0->rkcif_mipi_lvds_sditf->rkisp0
... sensor1->rkcif_mipi_lvds_sditf_vir1->rkisp1
... sensor2->rkcif_mipi_lvds_sditf_vir2->rkisp2

B rkaiqREB G E D isp T R IERIEIEFNE M sensorABR LI HIRI AR,
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FAQ
YR ER IR SR FRIR BN AR 2

B gitE 2N sdkREPIMZRAF IR T, ST
FRASAKPIRZ T, SRk T
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/rkisp2-config.h
include/uapi/linux/rkisp21-config.h include/uapi/linux/rkisp3-config.h include/uapi/linux/rkisp32-
config.h include/uapi/linux/rkispp-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 -o tmp_patch

EIRARsdkRIZT, FTEAT

git am tmp_patch/*
i*: BEARABERARZcommitid, BARFTHRAWZcommitid, tmp_patchZRHNT BR.

IBRARZEDEIRERS, BUSRA—LEARELHEINN T SEFRAEMAN T ZEINZEIZ R
J:O

YHATERENIREN AR A S

MkernelfZzhlogsFKEX

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

FRLA T A< EREN

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

AT AIETRKIS PIRENANE AR

RKISPIRENENERNNE LN, SBvideokmedialRBEFET/dev/ BRT. RFEHAJEEFES N dev/video
2%, 1@id/sysa]LAEIAE] RKISPEARfvideoTs F,

localhost ~ # grep '' /sys/class/video41linux/video*/name
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EEILUEIE media-ctlip<s, FTENHRIMNEIESpipelineR&BIEE.

FlfcameralRsh2EMNELTD, SFTERIcameraZBiFMTEEE, kernelS¥TENHIAITHIog,

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

wn&EIMkernel;i&BAsync subdev notifier completediX{Tlog, ABAIBESLEEsensorEREHEXAR
&, RCENZEESHI.

A(IEEEHISP/VICAP RAWTEHERZR

isp:
rv1109/rv1126:
Three mode:
0: raw12/raw10/raw8 8bit memory compact
1: raw12/raw10 16bit memory one pixel
big endian
[15]14]13]12|11]10] 9] 8] 7| 6] 5| 4] 3| 2| 1] O]
1312|110 -| -| -| -[11]10] 9] 8] 7| 6] 5] 4|
2:raw12/raw10 16bit memory one pixel
big align
[15]14]13]12|11|10] 9] 8| 7| 6] 5| 4] 3| 2| 1] O]
|11110] 9] 8] 7] 6] 5] 4] 3] 2[ 1[Of -] -] -| -]

rk356x:
Three mode:
0: raw12/raw10/raw8 8bit memory compact
1:raw12/raw10 16bit memory one pixel
little align
[15]14[13[12[11]10| 9| 8| 7| 6| 5| 4| 3| 2| 1| O]
|- -1-111110] 9] 8] 7| 6] 5] 4] 3] 2| 1] 0]
2:raw12/raw10 16bit memory one pixel
big align
[15]14]13]12]11]10] 9| 8] 7| 6] 5] 4] 3] 2| 1] O
|11110] 9] 8] 7] 6] 5]4]3]2[1[0[-]-|-|-]

e
aigtENIXIFERINANESI, BalaiqfeFatRiEsensorB SELEHHFHIFERET,
rv1109/rv1126:  aighRAvOx1.0x71. 1L MR A 35
rk356x: aighRZAsv2.60.01 LA ERRAST S

P aEId I RiRE R TioctISRIEHIFEMEIRTC, include/uapi/linux/rkisp2-config. hEHBXE XiA:
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#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, 1int)

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,

};

vicap:

rv1109/rv1126/rk356x:

Three mode:

0: raw12/raw10/raw8 8bit memory compact

1: raw12/raw10 16bit memory one pixel
low align for rv1126/rv1109/rk356x
[15]14]13]12]11|10] 9] 8] 7| 6] 5] 4] 3] 2| 1] 0]
|11 -1-111]10] 9] 8] 7| 6] 5] 4] 3] 2| 1] O]

2: raw12/raw10 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]
[11[10[ 91 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

FHITRR -
AIBINNITAERTAYEE, EafaigfEFatRiEsensorB S EXIFIFHEER;
rv1109/rv1126:  aighRadsvOx1.0x71.1LA_ ERRASTIE
rk356x: aighRA<v2.60.01LA ERRASTE

FH P R R R AT T oct TR IEHIAEE X, incTude/uapi/Tinux/rkcif-config.hfHoEE X
Tt B :

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

#define RKCIF_CMD_SET_CSI_MEMORY_MODE \
_TIow('Vv', BASE_VIDIOC_PRIVATE + 1, int)

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

18

ST vicapaBI LA TS TERE, BRATEL
EERIFRZE, S EFYN— EE



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

BCERRXIS

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

BCEREXITT

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

WIEEEVICAP SEE(

HEivicapIRshFESRANG, ZWEIATFTHvicapHIFREBE R, Xvicap# TcruSfingtE. BalE
EEXImipi sensorfIFEE(L, Ivds/dvp sensorfg **E?E‘F)Ri%ﬂﬂo BUkRET:
HEGEMNF, FTEMEdts EECfEXAMEORE TR, H0rockchip,cif-monitor$#f, &HdtsARig
BiZ2H, NECARERESMLE,

&rkcif_mipi_Tvds {
status = "okay";
/* rockchip,cif-monitor = <index0 indexl index2 index3 index4>; */
rockchip,cif-monitor = <2 2 5 1000 5>;

port {
/* MIPI CSI-2 endpoint */
cif_mipi_in: endpoint {
remote-endpoint = <&mipi_csi2_output>;
data-lanes = <1 2 3 4>;
};
5
};

Hep,
index0: ATRIASMAMERN, BRIEEGNMER, KSWNTE:

&y 1588
dle REshEMHE

FAFsErhiEE s MvicapREmipi BB R, é’lﬁiﬂjiﬁ&&'ﬁiﬁﬂﬁ_ﬁvicapgﬁ;
Continue ENERT R R EiIndex 1 IREAINEIENARS, EMEHITRI, HFRLN,
RENATENEL, NABERRAEN; ERTRELAINdex2iXERIEIERH1 7i<7f$7f\_\uu,

RitvicapHlcsi2 MY EEBIMipitRiEAt A SN, Bidindex43KiZEmMIpi IRFEAY
Trigger REL, HiARindex4BREET, HnEmE A RELA ENERESAIRIBRIL, £
index22#NENEHIENAS, SEM—RvicapBIEf;
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[ Ea 588

PURRIETN, TEREXIZUNA/tp61 SSIXRIENEREE F LU, FFRRRIERR
EGEIRSE TR, %EEScontinuetfz(AII06E, RISCRYESEmNvicap
REmIipithERMNR, JREHERETRIHTvicapEiz; EENEREREindex]
IRERIIMEEIARS, EMEHTIIMAN, HFHEEN, ERENAENIEL, WAEE
A, ERYRRLAIndex2iRERIERIH TRFGN; ScontinuefIEFIET, &
mipi NMREEFIAETARIER T, &RvicapAREhIsensori@id
RKMODULE_SET_VICAP_RST_INFO#<$ BERENfFRE, BRAvicapEi@id
RKMODULE_GET_VICAP_RST_INFOSREVENZER G SftR SRHRIE.

Hotplug

index1: XfcontinueaEhotplugMs, EREElindex 1IEUES, AN NERES,
Index2: UNTERTEREVEHA, LA—Mm8afz, dmlIEER 9index2i;

Index3: FERSEMAIRTEISEL, EAIlvicap csi2 #iEEfG, EIZENAIEA, FHEinl, JnzE
BAEEN, #TEAM, BZENE, FEEAREIEINER, EEIHTEMRE, HERi
ms;

Index4: FFIREMIpi csi errfIHINREL, EXREZREE, MASN;

Y{aIHMEN CISHEAYRAW,  YUVEREE

&SRS, ATLABIStRERIVAI2-ctif S ERHREIRENSRIRENCISRYS HHEUE. vAl2-cti{FE %S EA]
Ll&#: https://www.mankier.com/1/v4l2-ctl

Bl

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

--set-fmt-video: REDHER, EfllsensorifitHPPEER—3, sensorM@ioPEnl@idmedia-ctl -p -d
/dev/imediaXx&&.

pixelformat: HHEWEE

--stream-mmap: mmap bufferf{&,
--stream-count: #MEXAINGEL, SINERFER—IU,
--stream-to: ISETFIEIR.

--stream-skip: BksAIGEL,

IREIFBERIER
RV1109/RV1126
o BB BABIRIE e gRaw
o YUV
VICAP DVP RAW videoO~video3 FREE no

Raw
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1734

VICAP

VICAP

ISP

ISP

ISPP

RK356X

:°3:4

VICAP

VICAP

VICAP

ISP

ISP

iE

WAEO

MIPI/LVDS

DVP / MIPI/
LVDS

DVP / MIPI/
LVDS

MIPI / LVDS

Read ddr only

fmAEO

DVP

MIPI/LVDS

DVP / MIPI/
LVDS

DVP / MIPI/
LVDS

MIPI / LVDS

MNEURERS
X

RAW

YUV

RAW

YUV

YUV

MANEER

ol

RAW

RAW

YUV

RAW

YUV

IRETREM

videoO~video3

videoO~video3

rkisp_rawwrQ
rkisp_rawwr
rkisp_rawwr2
rkisp_rawwr3

rkisp_mainpath

rkispp_m_bypass
rkispp_scale0
rkispp_scale1
rkispp_scale2

IREPRREM

videoO~video3

videoO~video3

videoO~video3

rkisp_rawwrQ
rkisp_rawwr1
rkisp_rawwr2
rkisp_rawwr3

rkisp_mainpath

it Raw

JELER
Raw

ZERIRaw
no
EEER
Raw

ZERIRaw

FRER

Raw

no

et Raw

|29 i
Raw
|29 i
Raw

ZERRaw

no

EXER
Raw

ZERRaw

R

Raw

1. KRBT RBFREIAGS: media-ctl -p -d /dev/mediaX (E#X#§0,1,2,3...)

ik
YUV

no

nvi2
nv16

no

nvi2
nv16

nv12
nv16

1]
YUV

no

no

nv12
nv16

no

nv12
nv16
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RawEiRTFEE0
JERERIF RIS RAW

IEXERIEIEE sensoriitHfraw10, raw12#dEiL16bitiElE, BAXITT. T Fraw1 2HEERERTZERHY
EFEHRE I, DAFETRRERERAM), $UBENEEA AN TAR:

Bits of
|31|30{29|28|27|26|25|24 | 23|22|21]20[19[18[17[16]15]14[13[12[11[10{ 9 | 8 | 7| 6| 5] 43| 2] 1] 0] mem:)fyzmrd
rofo]s[7[e[5[4)3[2[1Jo[-[-[-[-Jifio[o[8[7[6[5[4f3][2[1[o]-[-[-[-] Bitsof pixel
| Pixel 0 | Pixel 1 | Pixel
HEREFMEIZIRAW

XFraw1 28iEENFHNEERFIAR, L4FBRRERRAG, SEEEs = s

Bits of memory

31

30|B|23|27|25|25|2A|H|22

21

20||s‘lx

17

16|15|u‘13|12 1u | 1w o

7 6 5 4 3 z 1 [ u | 1w | 2 8 7 3 3 4 3 2 1 o |1 |w |3 |8|7|(6|5 |a|3]|2[2|0 Bits of pixel
| Pixel3 | Pixel2 ‘ Pixell | Pixel
IR

ISP mainpath i&%%, MWAZIERERaw10 . Raw128t, Z—REHiHRaw1 29 FXERIFMHIZTIRAW
SEHI:

VICAPEHHRaw

1. BAREE, BOUTGSTUUSIMEESIELERIA0IE:
echo 0 > /sys/devices/platform/rkcif_mipi_Tlvds/compact_test

Hep, 0RFEREE, 1F2-EEE, WTERERASBENRESERIEERZvO, wdaEN
7

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

Hrh, echoFERVEFHRORIINIVCO, vel, ve2, vC3BmBERIEIRFIEEE,
2. videoO~33FRizvcO~vc3,

3. B Tv4I2-ctl

v412-ctl -d /dev/video0 --set-fmt-video=width=1920,height=1080,pixelformat=RG10

--stream-mmap=4 --stream-count=1 --stream-to=/tmp/cap.raw --stream-skip=2
ISP maipathigitHiEEiERaw

1. FHMEmainpathfYE, ispBAIARIHEEERZ rkisp-bridge-ispp, Ft&il TanStIEImainpath:
media-ctl -1 '""rkisp-isp-subdev":2->"rkisp-bridge-ispp":0[0]"'

media-ctl -1 ""rkisp-isp-subdev":2->"rkisp_mainpath":0[1]"'
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i IRBEA-dRRERIAMERmMedia0TIR, Arkisp-isp-subdevAfEmedia0, F-diEEZIRTE
mediaTim,

0%7pad0, sink, FHBAEEITEIEVAI2AERIE,

2. isp output formatBRIARYUYV8_2X8, {FRN Fap<tIiZE bayer rawtgz!:

media-ct]l -d /dev/media0 --set-v412 '"rkisp-isp-
subdev":2[fmt:SBGGR12_1x12/2688x1520]"'

iE: rkisp-isp-subdeviimA—EEMedia0, -diBEIRE, TEMIArkisp-isp-subdeviEHN™
mediaTif,

23/pad2, source, FHHIRAABRITERVAIIEXRIM,

E¥Ewmmedia-ctl -p -d /dev/mediaXEERBIERAERL, EXEIMEEIraw 2FIARY
raw#iE.

3. HifTvéi2-ctl

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

VICAPEHHYUV:

RFFANREIENYUVIEZN, EBANRARAWIET, vicapZiZkHYUVSL,

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

ISPEgIHHYUV:

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

i+

1. %tFisp, AlyHmainpathoiselfpath, video5H Z24l, HiLbrBH%E.

2. ISP f M RRawlEIL T, ISPRESSIGRawHI AL YUV, I A7 T & IR AL B A, 28
UG AL FRERAF 75 ZRK ATQRIZHI TSP R & T EHR AL FEAR B , 2471 iy & A2 BRI ), EUR A FRAEH S HOR F Ok
NBRAME, BUG SR — e T — ks .

ISPPEgIHYUV:

iISpPEIAEUESERrkisp_mainpath, rkisp_selfpath#rkispp_input_image link>kF, rkisp-bridge-ispp
linkFFi3, rkisp-isp-subdev pad2: Source t&ILAEMEYUYVE_2X8, BRANKEAEERElink, &%
amUT,
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media-ctl -1 '"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 -1 '"rkispp_input_image":0->"rkispp-subdev":0[1]"'
v412-ctl -d /dev/videol3 \
--set-fmt-video=width=2688,height=1520,pixelformat=Nv12 \

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

iE: -d IRBBIRAMRIEMEEXK, EREUT AN TR, XN R&FREEmedia-ctl -p -d
/dev/mediaX&g&.

rkispp_m_bypass Full resolution and yuv format

. Full or scale resolution and yuv formatScale range:[1 8] ratio, 3264
rkispp_scale0 .
max width

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

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

rkispp_scale2
PP- max width

A HRCI SRR 45 i

1. 4T sensorlRFISHFZ N DRI, FBEMEBI—PoHFRNrawsiEag, AETFae<
Plisensor HRIEARIDHEER:

media-ctl -d /dev/media0 --set-v412 '"m0l1_f_os04al0 1-0036-
1":0[fmt:SBGGR12_1Xx12/2688x1520]"

iE: m01_f_0s04a10 1-0036-12Esensorv mHIEFR, EHEHIEFEANformat, BIFREsensoriRaIsZiF
X MormatfeE.

2, XFvicap, RERSEsensortim, MNFisprEEREispAamANBHIEX, &EHSUT:

media-ctl -d /dev/media0 --set-v412 '"rkisp-isp-
subdev":0[fmt:SBGGR12_1X12/2688x1520]"

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

subdev" :2[fmt:SBGGR12_1Xx12/2688x1520]"

media-ctl -d /dev/media0 --set-v412 '"rkisp-isp-subdev":2[crop:(0,0)/2688x1520]"'
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S, Ay 4
AR E CISHIIRY S5
1. EBiEmedia-ctl -p -d /dev/mediaxXiZZlsensort mEAFR, TRAFIENH/dev/val-subdevX, &
EpPUWT:
v412-ctl -d /dev/v41-subdev4 --set-ctrl 'exposure=1216,analogue_gain=10"'
LA HRE:

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

2. exposurefxAfBE#Esensor visfREUE, RAPRBISZEAIgERvts-4avts-10, AEsensorifiEsensor
FAAOBAMERS]. RIZZREIMER/930fps, RABEIATEA33.3ms, EREI0MsHIERYS, #SMA
VtSABEIRE40msRIBRYE, RATLAFLLHIRE, vts_30fps * 30fps = vts_25fps * 25fps, MHaEH25fps
SIRIAIvts,  (vts - height) Avblank, FEHEESvblankiZEZsensorlXNEIANEEE AR, B
SEWT:

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

sz R BB G

CISIRzhFEEEEHsensorfVia i formatd e T =fformatz—,

MEDIA_BUS_FMT_Y8_1X8 (sensor 8bit#iit)
MEDIA_BUS_FMT_Y10_1Xx10 (sensor 10bit#iH)

MEDIA_BUS_FMT_Y12_1X12 (sensor 12bit#it)

BPTEREIxxxx_get_fmtFxxxx_enum_mbus_codeiR[E] EiRformat,
RKISPIRENEITIX =FhformatiHfT4FaIiRE, LASTHRREEREEIR.

Boh, N AEFREIRENYSIEUENR, NRBEFEASP Path, EARBSP Pathal LSZHFYSEzlmt.

MRSz BIA S R

RKISP IREISZFF e (@ G R IIRE, BRHIEK:

1. MIPEO: FFEitHframe count number (from frame start and frame end short packets),
RKISPIRNLALLSRF KT BIiAAIET S

2. BT656%%: STRFAIHARESAV/EAV, Blbite AEEHAHBIARCER, RKISPIREILALLRAIMT ZR1%
RIETHE;

3. RKISPIRZHRKISP1 _selfpath videoig B I mE&IZINEE, HittvideolRETRAEFIZINEE, app
BERAREMSE T RRNE, B RUTEREE:

“only selfpath support interlaced”

RKISP_selfpathfEE R LAmedia-ctl -p&EE:
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entity 3: rkisp_selfpath (1 pad, 1 1ink)
type Node subtype v4L flags 0
device node name /dev/videol
pad0: Sink
<- "rkisp-isp-subdev":2 [ENABLED]

SRR S NN T:

REIKGIformat.fiel dFFEIRE /IVAL2_FIELD_INTERLACED, FrbHANREHMEHIE A5 B, BT
EREIxxxx_get_fmtiR[Elformat.fieldi&=,. AI&%Edriver/media/i2c/tc35874x.cIKE];

t{I&ESdebugSR
1. BE&Emedia pipelinefs&, It3IRzdts camerafic &

Al

find /dev -name "media*" | xargs -i media-ctl -p -d {}
2. BEprocfER., WAvicap/isp/isppHEHAZSHINEMABEES, aTAZcat/LiR
cat /proc/rk*

3. B&EIKaNdebug{SE., ®Edebug levelFlispFlisppToraa, level#BEHASE S

echo n > /sys/module/video_rkisp/parameters/debug (n = 0, 1, 2, 3, 4; 0AK)
echo n > /sys/module/video_rkispp/parameters/debug

4, BESHESRER, 1Bisp.regillispp.reg pull g

RV1109/RV1126

io -4 -1 0x10000 Oxffb50000 > /tmp/isp.reg
io -4 -1 0x1000 Oxffb60000 > /tmp/ispp.reg

RK3566/RK3568
io -4 -1 0x10000 Oxfdff0000> /tmp/isp.reg
RK3588

io -4 -1 0x10000 O0xfdcb0000 > /tmp/isp0.reg
io -4 -1 0x10000 Oxfdcc0000 > /tmp/ispl.reg

RV1106

io -4 -1 0x10000 0xffa00000> /tmp/isp.reg

5. EffdebuglERSE

1. a8z 1->2->4->3
2. EMERA 3->FBF1->EW->1->2->4

6. isp/ispp/vicap proc{=EiAH
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[root@Vv1126_RVv1109:/]# cat /proc/rkisp*
rkisp-vir0O version:v01.09.00
clk_isp 400000000
aclk_isp 500000000
hcTk_isp 250000000
Interrupt <Cnt:6195 ErrcCnt:0
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 Tink: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)

DPCC1l ON(0x5)

DPCC2 ON(0x5)

BLS ON(0x1)

SDG OFF(0x80446197)

LSC ON(0x1)

AWBGAIN ON(0x80446197) (gain: 0x01110111, 0x024d0219)
DEBAYER ON(0x7000111)

ccMm ON(0x80000001)
GAMMA_OUT ON(0x80000001)
CPROC ON(O0xf)

IE OFF(0x0) (effect: BLACKWHITE)
WDR OFF(0x30cf0)
HDRTMO ON(Oxa4f05a25)
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)
RAWAEOQ ON(0x40000003)
RAWAE1 ON(0x400000f5)
RAWAE?2 ON(0x400000f5)
RAWAE 3 ON(0x400000f5)

RAWHISTO  ON(0x40000501)
RAWHIST1  ON(0x60000501)
RAWHIST?2 ON(0x60000501)
RAWHIST3  ON(0x60000501)
Monitor OFF Cnt:0

clk_isp: isp AR



Interrupt: SE&mipichlifr, ispAISHEIRAFRT, HEEIRIE, WIABEWERHIsp, ErrCntiRPRTRT
=

== PrurY
Input  rkcif_mipi_lvds Format:SBGGR10_1X10 Size:2688x1520@30fps Offset(0,0)
BNR. BASIN. DR MERNHEIER

Isp Read mode:frame1 (frame:4061 rate:66ms idle time:10ms frameloss:6077)
cnt(total:2026 X1:1969 X2:56 X3:-1)

Read H[EIEET (onlineXIMEiEEL)

frame1EabfZEME (frame2 hdr2fi&E=t)

frame:tis

rate:piR, BI/SMUEIFR

idle/working:ispB{4IRZS

time:ispAE{44hIERT(E)

frameloss: I\ FE %L

cnt: total: /S EREREL X1: DR EREREL X2: 2R EREREL X3: 3R EREREL

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)

outputiIiRER, BHbufEBREABEHRER
size:FtH R

Dcrop:#H#EEIER

delay: SINAFEER (SR HRRIEZE-BNERIEEE)
Hfth: ispBHMERAIFFRIRES

ISP procfs debugli&EfEFi5EE

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

INTEGISFAINEE, SBispEMER MEBRIRFSFSRRIR, PASHLENspETRTEKE
=%, BiKIs /proc/rkisp*BEE

1)show isp reg info

echo mode=0x1 > /proc/rkisp0-virO
cat /proc/rkisp0-virQ

2)dump bay3d iir/cur/ds buf to /tmp

echo mode=0x2 > /proc/rkisp0-virO



3)skip aig params update

echo mode=0x100 > /proc/rkisp0O-virO

echo 0x2200=0 0x538=0x800080 > /proc/rkisp0-vir0

4)skip hw params update

echo mode=0x200 > /proc/rkisp0O-virO

5)close debug mode

echo mode=0 > /proc/rkisp0-virO

case 3 or 4 also can will with 1 and 2, such as mode=0x103

[root@RVv1126_RV1109:/]# cat /proc/rkispp*

rkispp0
clk_ispp
aclk_ispp
hclk_ispp
Interrupt
Input
output
delay:76ms
TNR

Version:v00.01.08

400000000

500000000

250000000

Cnt:13 ErrCnt:0

rkisp0 Format:FBC420 Size:2688x1520 (frame:23 rate:67ms delay:49ms)
rkispp_scale0 Format:Nv12 Size:1920x1080 (frame:5 rate:42ms
frameloss:0)

ON(0x200000d) (mode: 2tol) (global gain: disable) (frame:21 time:7ms

idle) CNT:0x0 STATE:0x1e000000

NR
0x5f4:0x0
SHARP

FEC

ORB
Monitor

ON(0x57) (external gain: enable) (frame:5 time:9ms idle) 0x5f0:0x0

ON(0x19) (YNR input filter: ON) (local ratio: OFF) 0x630:0x0
OFF(0x2) (frame:0 time:0ms idle) 0xc90:0x0

OFF (0x0)

ON Cnt:0

ispPEIANBILHES, MARisp->TNR->NR->FEC, rate/time/delay MR FEf#EA—HF, XINZHRETTIRAY
BAEELHER

[root@RVv1126_RVv1109:/]# cat /proc/rkcif_mipi_lvds
Driver Version:v00.01.0a

work Mode:ping pong
Monitor Mode:idle

acTk_cif:500000000
hclk_cif:250000000
dclk_cif:297000000

Input Info:

src subdev:m0l1_f_os04al0 1-0036-1
interface:mipi csi2
lanes:4

\e

channel: 0 1

hdr mode: hdr_x2

format:SBGGR10_1X10/2688x1520@30

crop.bounds: (0, 0)/2688x1520
Output Info:

format:BG10/2688x1520(0,0)

compact:enable

frame amount:264

early:10 ms



single readout:30 ms
total readout:30 ms
rate:33 ms
fps:30
irg statistics:
total:515
csi over flow:0
csi bandwidth Tack:0
all err count:0
frame dma end:515
Work Mode: rv11092Z/Z2kiAEEABping pong, EiX{EMping pongt&z,
Monitor Mode: i5#585, FEEEERE, EmipltEZRENBER T, Xvicapi#HiTE L,
Input Info: MANIRERICR

src subdev:EINImIRE, —MRfgsensoriked, BAREGELER, R3S, REBWR, i2c5Lk, 7bit
slaveltbhiF =8

interface:#UBYIEESEEO, mipi. Ivds, dvpZ.

vc channel: SERRERRIVCGEIE, FEmipithi) LRIZEEEmIIEIIEE.

hdr mode: sensorf T{EtET, S Anormal, hdr_x2, hdr_x3,

format: HINZUESLEY

crop.bounds: #HBEI&%, BIfEsensorIKENBCLE.get_selection, MTIXTEINTRREIREIEXSEED,
Output Info: HtHiRERICE

formatgH£FEsE

compact: EIARER Y, HXEXERLATED:: WEHENCISHEIHAIRAW, YUVETE

frame amount:

early: wake uptEI(T, FER&EEIwait_linefT8iES, RATEbufferiXisplbIR, BIARIEERS
FFeEM/EXIspAE, XOERAIRENRERZEEM, bufferfZRTiXispRILILATIE, wake upt&Ez{
BcERBAE: BIRELISE

single readout: hdri&=\TS, EAIEHIATE), thRLERASINAIEHATE.

total readout: hdri&zUF, RITHAEEARENERESRIVEE, BHME—NSMNERIaER
iR

rate: flilEIRRAT A,
fps: MEEg,
irq statistics:FREE
total: frame end + err SEIFETEL
csi over flow: overflow S EHIFETEL
csi bandwidth lack: bandwidth lack S EHIFRTEL

frame dma end: frame end@9=RHZR, IX/NFETEEET M stream startFHE, sensorkgiHHE9mm
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YHITHEEFRES PIRRID =R

HEERNRNIRR, SSARSER, TTLAMAE log L1,
AE logfTEFE AU T :

1. & (BBMgkadb shell) #ifTexport persist_camera_engine_log=0x1ff3
2. EEBIME—M&imz1Tlibrkaig.so, AJLAE I rkisp_demo, RkLunch.sh&i2F7.

3. E1. 2EBIEM E, RETEFTENHAE log, TIREBUARRIZFAIGEE ogmiFitzE, /&%
T™Ee:

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

index 46fba20..f5ea67f 100755

--- a/CMakeLists.txt

+++ b/CMakeLists.txt

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

FORCE)

endif(Q)

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

-endifQ

#endif(

AE log B&%tiHEMeanLuma, TMOEHIGIHETMoMeanLuma, IBNESHEER, BEXESHIS
BALAIE D HARRERE.

[AEC] :XCAM DEBUG -rk_sig_se_algo.cpp:7028: HDR-AE - (entex)
[AZC] :XCAM .DEBUG -rk_aig_se_algo.cpp:7043: -RecRun: -SMeanLuma=0.280734, MMeanLums=4 009174, IMeanLums=0_000000, TmoMeanluma=§. 188931, Isconverged=0, Longfrm=0

[AZC] :XCAM DEBUG rk_siq_se_algo.cpp: 7058 ->>> Framenum=5 Cur Piris=128, Sgain=1.000000, Stime=0.000505, mgain=1.000000, ntime=0.003005, lgain=1.000000, ltime=0.003000
[AECT :XCAM DEBUG rk_siq_se_algo.cpp:3887: -S-HighLightluma=16.500000, S-Tazget=110.000000, S-Cloballums=0.280734, S-Target=15.652778

[AEC] :XCAM DEBUG rk_siq_se_algo.cpp:4264: L-LowlightLuma=3.848158, L-Target=50.000000, L-Glckalluma=4. 005174, L-Target=75.000000

[AEC] :XCAM DEBUC rk_siq_se_algo.cpp:5725: AecHdrCluExecute: - sgain=1.000000, stime=0.002510, ngain=2.148307, meime=0.020000, lgain=0.000000, 1time=0.000000

[AECT :XCAM DEBUC rk_siq_se_algo.cpp:T162: celc result:piris=128,sgein=1.000000, stime=0.002514, mgain=2.137562, mbime=0. 020000, lgain=0.000000, loime=0.000000

[AEC] :XCAM DEBUC rk_sig_se_algo.cpp:T166: lexit

INMRIERE :

. TMOEREHMINME, WTE, log&ididiE, FJLUSRERREM. PiFGEiHE—BRRE, B
xETMOJ:E’Ji}ELﬂEiDtHiLEJL 5, IRBTMOREXRSHER LIS TNANER, fFEIX—F, glis®
tunning guideXAHEEE S, (PTiERRIBEARRKAYIQTIZMiNENALIE,

an: SMeanLuma=3.642202, MMeanLuma=59.557796, LMeanLuma=0.000000, TmoMeanluma=46.662384, Isconverged=1, Longfrm=0
SMeanLuma=3.638532, MMeanLuma=59.590824, LMeanLuma=0.000000, TmoMeanluma=4&.708256, Isconverged=1, Longfrmn=0
SMeanLuma=3.644037, MMeanLuma=59.631191, IMeanLuma=0.000000, TmoMeanluma=46.691742, Isconverged=1, Longfrm=0
SHMeanLuma=3.642202, MMeanLuma=59.647705, LMeanLuma=0.000000, TmoMeanluma=46.713760, Isconverged=1, Longfrmn=0
SMeanLuma=3.638532, MMeanLuma=59.598164, IMeanLuma=0.000000, TmoMeanluma=64.000000| Isconverged=1, Longfrm=0
SMeanLuma=3.640367, MMeanLuma=59.543118, IMeanLuma=0.000000, TmoMeanluma=46.702751, Isconverged=1, Longfrm=0
SMeanLuma=3.644037, MMeanLuma=59.620182, IMeanLuma=0.000000, TmoMeanluma=46.719265, Isconverged=1, Longfrm=0
an: SMeanLuma=3.631193, MMeanLuma=59.620182, LMeanLuma=0.000000, TmoMeanluma=46.746788, Isconverged=1, Longfrm=0

2. raw EIGEIHEMREEE, TMOEKSGIHEMIRREE, E2mm EUiReE BINKE, WU spla S it shfife
SRR S, HEE B P ARK LA — 22 04

3. AKREHIEIme, gainERYEE{LRET, RAAtime gainfUERBIZIECE R REfFAEIRIRE, —fgsensorfy
time@n+2438, gain n+2 n+1EPLCIE LI, WNRIBHEFIEIMe, gainAIERM, FTLUSSHIESE!
i3, LATR@xmIkRARYIoSR5REE, E2Rmn+243, nRasniiinELEmcs8igE T
E. jSONRASEEINBERITERIEERE.

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

WRTSEMEERA, iq34PAEERPEAecSyncTest T mARI, X MERNRIEERER S
¥, [ER—ERME, EEDGE, TLUSFHREASEIItmeIRB—HERIE, gaini@BRA—HERE, A
JEEDHTAE loghldMeanLumaFeitE. KXIRATtIime gainS#E.

4, JNRNFRIRSRtmeRIRER), gainfEXEIE, BrRBtgainAYERATFET™, thAmgEsensor
RERSMEEIRE.,

4.1 e z{Msensor AUSLIRIR RTINS ZBX, 4RI LAB R Sensor Info IEE15E. AILA
THHE TAE log EJtime gain&iREIZF=809{E, MIKANFIEDHkAItme gainFiF=EIELE, BRITIT
BERSERETEFTEHRNERS—E, FBUEEHANERLIINERSNEE, BEEEFED

ELJH\D

4.2 MERR, FJLABEMrawE, BEETLEREEGSIHERALMLE.
4.2.1 time St ENLL :

a. = FFEE (UEERNER, ERRIEZRBRGNGYS, FEMX) |, EEgainEl
1, 2BHMEN10ms 20ms 30msirawE], SREGRIHE (—RRZMGEISIHE/8bIt, SEEI0~255) , 185
=g

b. ke eER, ME—iKrawE, XKENFIHENEREFE. (BATHEEEXRTS, X8
Aytime gainfBAMHER, FEASKEIA, LLAIMIKAYgainEl2iZ1xRE, MEBFAIrawE A
1000x, XEXIFEHERIFMRELECR, AATEY)

. ERET, BERACRAFIHED BIRIES BRI, iRinRRrE RSt HEMERS Y
BT, INANBELEBERAES, TANEHERYT.

E:

1. IRa1HAsupported_modesEiBREBvts_def (FRAEB FRIMHE, BEFHERE) . W,
BE RN SR LA R EREATE, BIRIMRE30fps, vts_def21200, EFEA
15/30fps=33.333ms M10msXIRIAGIRIEATH10/33.333%1200=36017, IRNEHIESE WIEAEECIS
HRE 2K
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http://xn--cis-o59dl3gssfi4mi5x13c3y0ddruxy7a/

2. BN rawESHEEATEETE, HF180
4.2.2 gain{l Lt

a. &= LEHIE, ElEtimefEA10ms, DBIHMET1x 2x 4x 8xFgainfEfIrawE], 3REVARIHE
(—RER IS HE S8bIt, SBEI0~255) , iBRFIE, EHE%gainE FRISIHEARTE1 80U FHIIER,
AlEEEtime(E, DERII,

b. ELEE, MEN—iKrawE, XKESZITHENEEFE,
c. ERET, BLERACRINFAITHED BIRIESBRbRIERY, SRR EEFHFITHENgaini
FTEE, MABEKEEIEZ, HANEEERET,
E:
1. SRAMErawBFIHEERTFEBEF, /NF180
2. IIREEERgainE FAMEE A, TRMNIIIZERINEIEE, AEEREgainXE)#
Lot ENA.
5. BEIMET, WZEAMAYEEEREER T, HIAMR, BolfeRiRtESSFesEmEEaEm, thn
NEBRAANS T, @Y Ette, CRERRIEEERAT, XEMEE—THEERE, —THRE

REEZEINBCME THRSZSEINNE, FTEStUsensorFMATBOCIHEAMER, (FHEEEIXERY
LRSI,

ITHFE YR 22 & i R RE
1. st

SMET, WRAAR, BasiREsensorflgainfBIRBZAEAE, SHEGRE, SEMEIR
BENgainBEHFRRE AT sensorFAHIRRIBRHISIF,

2. HDR &=t
HDR R T, FEFLUTHENER:

2.1 1IEMEGRBE S, HOREMERL. XFERAILAE TRZIogRBEMipilEXiRiE. &%
mipifRés, H—EHIAIRELSsensorfIRSEER BT, HDR sensorBEIHIEMIEEREZIR
l, XERFIRMEILISE Sensor Info IEE15E, HIKIE AsensorfIESFeHEFTENH>K, Flsensor
FAEARIRBISZAHHILR, BREBREFATEEXRNFEFRE.

2.2 KIS MRIRRS S Er atioFISCRREG A 0ratio RILED, IXFME R FRFEESE2. 1 HHARNSH
HFEERERERM. tENNERE XSRS sensor i HE MR R AERRE, BRi&Fsensorfaibs
HERKER2ms, MiqXEEmsensor info, AECSHIEXEE SBRERMENE, HERMEAE
PREISAFR ESLLIRFRFIEKX, LLIMRAECHRIREDRHEMIRYE3ms, REFIRE, SEFRExKREE
REF2ms, BRKHNHIEEEREEEHRGAEC, XHFAEGA3MSIRERTN, HISENSEUERS
TMOMER, SHEMRIEGratioAX), REAXS, MEMEHENSEERIBRXE, BEFRWEL
B, BHEENCRGAER. FLAEGNREG AR, ERETHEAECORERAIR LS, FILR
REFsensor RIS HERTFEER.

Sensor Info IES5{ER
LLimx2907944 :

[imx290]
CISAgainRange=1 31.6

CISDgainRange=1 125.89
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EafEfanalog gain (again) EEAEARHZ, @BEdigital gain (dgain) R#MZ, rk—RIEGERE
dgainiB&Flagain Nk, HIEaiofEHagain, dgain, H3IRERINIRAYsensorsizes;

Imx290FAHEIAgainED 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)
it 2again 30dB , dgain 42dB
BEAR:
db =20 * log10(gainfZ2)
reg_gain = 20 * log10(gainfZ4%) * 10/ 3
EHEHERfIagain = 10/(30db/20)=31.6x
Dgain = 10/M42db/20) = 125.89x
CISExtraAgainRange=2 63.2

CISExtraAgainRange;2again * dcg ratiofSEEE, &P sensor3ziFHCG/LCG, HCGREBERSIMEIRGE
SEYFROEIRLL, EIRFNEIEXRINEE, XOFEESYNAYHERgain(E, Imx290FAf#EAConversion
efficiency ratioBREYE N2, tEFEHIRE2xAagain, BAHCG mode, SCRREZIAYgain{EA4X, FTLA
CISExtraAgainRange=2*[1 31.6], fNERIKFNZLIMHCG/LCG, EMAE[T 1]

CISIspDgainRange=1 1
Isp dgain, EHRIRB(EA, REGAERIR
CISMinFps=10

FFHIRIIR, BRIREEMENAYSfps, HsensorsiFimiZEIsfpsaiE, XIOBERSEHRAS, F8E
BiigBcEakapifEim,

CISTimeRegMin=1

SR, BTRNRAL

CISLinTimeRegMaxFac=1.00 2.00

MR TR T

CISTimeRegOdevity=10

SMEHRR I TEBME, NEMEIRshs 1T LUK 18, BRI TIIRIDEEE 12618,
Imx290FAEIN T EiRIntegration time = 1 frame period - (SHS1 + 1) X(1H period)

RKIEZRERIMaiq N ALRIRENRIBR CERNERR LM TRIEI RN, WNREB D sensor@FITHRM, FTEEMN
BATERRL, Mimx290MIBRSEATRILABHRITRA, EIARHEFHEIATA

B¢ Ttime = vts -shs1 - 1

mMsensor FEEFshs1AUiEA, FRESEE1~(Number of lines per frame - 2), gt 1~ (vts-2)
BrLACISTimeRegMin = vts -shs1 - 1 =vts - (vts-2) -1 =1

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

VtsE—IREITEL, B2mER, TEFMHEREHME~RER, 1 frame period, Number of lines per
framefiRAYER 2 Vts.,



CISHdrTimeRegMin=1
Hdr&/\gEAT
CISHdrTimeRegMax=8 0 0

HArix KRBT, IEINXTEER A Ysensorf@ia KR TEMRS, HAREBE KR CAIBEET
18N, ABEREENERAIMFETIIEM, iImx290MEXIFRI—sensor, ZfBsonyfnEECE, RENBREYE
fTEAA81T, imx307 DOLN G Rdecreasing exposure ratio mode, 1ZAREMEAIECE R LAFEREIL
BRYCITERA92221T, imx290 DOLXAEERFIA, BREiAsonyREIE.

CISHdrTimeRegOdevity=1.00 0.00
CISHdrTimeRegSumFac=1.00 6.00

Sony DOL 4B HEIA:

List of DOL 2 frame Settings

ltems Symbol RE::ISEF Setting value / Condition
Frame Set Count FSC VMAX WMAX x 2
2 or more
Shutter timing of SEF1 SHS1 SH51 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 SHSs2 and
FSC - 2 or less
ltems symbol Formulas Unit Remarks
Exposure time of LEF toer FSC - (SHS2 +1) H -
Exposure time of SEF1 tseF RHS1 - (SHS1 + 1) -
Exposure ratio - tier / tsert - Combining 2 frame

CISHdrTimeRegMin:

B RS LA ERIMERIMESEE=FSC-SHS2-1=FSC-(FSC-2)-1=1
SIER/NREYE(E=RHS1-SHS1-1=RHS1-(SHS1-2)-1=1

FTLAhdr R ER/NESEAT A1

CISHdrTimeRegOdevity: MEELEE, shs1flshs2i@EZEM2na2n+1HFRE], FrLAIRIAIRS S TAILA
Z 1B

CISHdrTimeRegSumFac:

KSR GF0= (FSC-SHS2-1) + (RHS1-SHS1-1)

SHS2, SHS1EIRTENG/IME, (EERMFHEMABRE CERRA
KIEMBRYEAN= (FSC- (RHS1+2) -1) + (RHS1-2-1) =FSC-6
X+ F280DOL hdr, FSC=2vts, AAKAZMBECHIRAIE/9=-2vts-6

BHEECISHdrTimeRegSumFac=[2 6] B2 ATITESE, sonyfIDOL hdriRshSIEFSCIEavts EAERT
aec, WHE LERIVSECIR ERBEETR2(E T, FTLACISHdrTimeRegSumFac=[1 6]

CISTimeRegUnEqualEn=0

KEmMAItime @& LUESE, BHFimx2905@IiRE], TEEHAIER FERREE%E



CISHdrGainlndSetEn=1

KiEgainEEZEREN—H, 1RXTULUIREMA—HENE, 0FRRIKEMgainE—#, BIAE
sensorfiir, BlsensoriiEimtA—HEFEE, Blsensor@AKEMgainE o BINSFE, (BRR
HEEESERESEEREM—HNE, AT RNERYE, FTEERESIXNSEL

T ImMx290FEEFEFPGC PFGC_1ERNIEE, DOLIMAYE EIEIA,
FullResolution=1920x1080

GainRange=12202010202410012040485-20140608162.5-401608016321.25-60 1
801003264 0.625-80 1100120 64 128 0.3125-100 1 120 140 128 256 0.15625-120 1 140 160
256 512 0.078125-140 1 160 180 512 1024 0.0390625 -160 1 180 200

IsLinear=0

RKEESZTIHEHNRMAgainEIR EFsony dbFiYgain(BIRE, 0F~FEHdb, XIRimx2908]LAE
EFERdbAT, ELUER EIRMGaInRange N RAT,, GainRange N BATATMBEIRE, HeEiE4k
AL D IR 2 BRI T .

NonLinear=DB_MODE

PatternMode=RGGB

TimeFactor=001 0.5

TimeD AT, BURFXMARN, HEAFEARMIER T, sensordRaAEEz,
hdr_dcg_ratio=2

normal_dcg_ratio=2

Dcg ratiomiH E4&HnR

SensorFlip=0

ERABImirror fliptRZ, bit0 mirror, bit1 flip

Bi#A CISIEZAIVAL2-controlsFl®

CID ik

Vertical blanking. The idle period after every frame during
which no image data is produced. The unit of vertical
V4L2_CID_VBLANK 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
V4L2_CID_HBLANK data during which no image data is produced. The unit of
horizontal blanking is pixels.

Determines the exposure time of the camera sensor. The
V4L2_CID_EXPOSURE

exposure time is limited by the frame interval.

Analogue gain is gain affecting all colour components in the
V4L2_CID_ANALOGUE_GAIN pixel matrix. The gain operation is performed in the
analogue domain before A/D conversion.
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CiD

VAL2_CID_PIXEL_RATE

V4L2_CID_LINK_FREQ

ik

Pixel rate in the source pads of the subdev. This control is
read-only and its unit is pixels / second. Ex mipi bus:
pixel_rate = link_freq * 2 * nr_of_lanes / bits_per_sample

Data bus frequency. Together with the media bus pixel code,
bus type (clock cycles per sample), the data bus frequency
defines the pixel rate (V4L2_CID_PIXEL_RATE) in the pixel
array (or possibly elsewhere, if the device is not an image
sensor). The frame rate can be calculated from the pixel
clock, image width and height and horizontal and vertical
blanking. While the pixel rate control may be defined
elsewhere than in the subdev containing the pixel array, the
frame rate cannot be obtained from that information. This is
because only on the pixel array it can be assumed that the
vertical and horizontal blanking information is exact: no
other blanking is allowed in the pixel array. The selection of
frame rate is performed by selecting the desired horizontal
and vertical blanking. The unit of this control is Hz.

ff§5*B MEDIA_BUS_FMTZR

CIS sensorz8y

Bayer RAW

YUV

Sensorigitiformat

MEDIA_BUS_FMT_SBGGR10_1X10
MEDIA_BUS_FMT_SRGGB10_1X10
MEDIA_BUS_FMT_SGBRG10_1X10
MEDIA_BUS_FMT_SGRBG10_1X10
MEDIA_BUS_FMT_SRGGB12_1X12
MEDIA_BUS_FMT_SBGGR12_1X12
MEDIA_BUS_FMT_SGBRG12_1X12
MEDIA_BUS_FMT_SGRBG12_1X12
MEDIA_BUS_FMT_SRGGBS8_1X8
MEDIA_BUS_FMT_SBGGRS8_1X8
MEDIA_BUS_FMT_SGBRGS8_1X8
MEDIA_BUS_FMT_SGRBGS8_1X8

MEDIA_BUS_FMT_YUYV8_2X8
MEDIA_BUS_FMT_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
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CIS sensorz8Y

Only Y(228)BPraw bw sensor

BiIsRC CISSZIRENFIFR

CIS #iEiEn CIS fa i #masay
MIPI Bayer RAW

Sensorigitiformat

MEDIA_BUS_FMT_Y8_1X8
MEDIA_BUS_FMT_Y10_1X10
MEDIA_BUS_FMT Y12_1X12

Frame/Field SEIRE

frame 0.3M
ov7750.c
gc0403.c

0.9M
jx_h62.c

1.2M
ov9750.c
jx-h65.c

2M
ov2685.c
0ov2680.c
ov2735.c
ov02g10.c
ov02b10.c
gc2385.c
gc2355.¢c
gc2053.c
sc2232.c
sc2239.c
sc223a
sc210iot.c
sp250a.c

4M
gc4c33.c
jx_k04.c
0s04c¢10.c
sc401ai.c

5M
ov5695.c
ov5648.c
ov5670.c
gc5024.c
gc5025.c
gc5035.c
hm5040.c
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CIs &iEiEn

CIs fah&hiEses

Frame/Field

SEIRN

sc5239.c
hynix_hi556.c

8M
ov8858.c
0s08a10.c
0s08a20.c
sc8220
imx378.c
imx317.c
imx219.c
gc8034.c
hynix_hi846.c
s5kgm1sp.c
s5k4h7yx.c

13M
ov13850.c
ov13b10.c
imx258.c
ov12d2q.c



CIS #iEznO CIS imthEuERR Frame/Field SEIRE

2M
imx307.c
imx327.c
imx462.c
gc2093.c
ov02k10
ov2718.c
sc200ai.c
sc2310.c
jx-f37.c

4M
ov4689.c
MIPI Bayer raw hdr frame 0s04a10.c
imx347.c
imx464.c
sc4238.c

5M
imx335.c
0s05a20.c
sc500ai.c

8M
imx334.c
imx415.c

2M
gc2145.c

MIPI YUV frame

0.3M
ov7251.c

™
ov9281.c

MIPI RAW BW frame

1.3M
sc132gs.c

MIPI YUV field tc35874x.c

2M
ITU.BT601 Bayer RAW imx323.c

ar0230.c



CIS &Rz CIS imthEuRERR Frame/Field

ITU.BT601 YUV
ITU.BT601 RAW BW
ITU.BT656 Bayer RAW

ffii5®D VCM driver icEEIRENFIE

SEIRz

vm149c.c

dw9714.c

dw9718.c

fp5510.c

gt9760s.c

fp5501.c (step motor)
mp6507.c (step motor)

ms41908.c (step motor)

MIRE Flash light driver icE&EIRE)5IZ

SEIRN
sgm3784.c

leds-rgb13h.c(GPIO#=l)

SEIR

0.3M

gc0329.c
gc0312.c
gc032a.c

2M

gc2145.c
gc2155.c
gc2035.c
bf3925.c

0.3M
sc031gs.c

1.3M
sc032gs.c

2M
imx323(AI3245)
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[CIS IR FAHDTS)I:
[#CIS ZZEM(DTS):
[#CIS i&EZEMHDTS):
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