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RK3588
RV1106
RK3562
CISIR=f1i5ERA
R A
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 v4l2_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_|sc_cfg
struct rkmodule_hdr_cfg
struct preisp_hdrae_exp_s
struct rkmodule_channel_info
API{&E A8
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
KN tELC B
VCMIKzh
VCMIZEEH(DTS)
VCMBRZI5EER
R BB AR
struct i2c_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
API{& &8
xXxxx_get_ctrl
XXXx_set_ctrl
xxxx_ioctl xxxx_compat_ioctl
IRaNFBIEL TR
FlashLight3Xz/)
FLASHLighti& & EHDTS)
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RSB A
struct i2c_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
APIEEiBE
XXXx_set_ctrl
xXxxx_get_ctrl
Xxxx_ioctl xxxx_compat_ioctl
IReNFHIEL TR
FOCUS ZOOM P-IRISHKE]]
MP6507iZ & EM(DTS)
RSB E A
struct platform_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
APIEERE
XXxx_set_ctrl
xxxx_get_ctrl
Xxxx_ioctl xxxx_compat_ioctl
IReNFBIEL TR
MS41908iR % EAM(DTS)
ELhitiE )i eA -
FOCUSHERTE X i5tHA :
ZOOMIBRTE M iHA:
ZOOM1HBRTE X I5tA -
PIRISHERE X iiHA :
DCIRISTERTE M i5HA :
R A
struct spi_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
API{& &z AE
XXXx_set_ctrl
xxxx_ioctl xxxx_compat_ioctl
IS
DC-IRISIRZN
DC-IRISIREIEMHDTS)
AR e
struct platform_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
APIEEE AR
XXxx_set_ctrl
xXxxx_ioctl xxxx_compat_ioctl
IRENFHIEL TR
RK-IRCUTEKzf
RK-IRCUTIREIEM(DTS)
RSB 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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FAQ
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WfEEEdebuglSE
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Sensor Info IEESEFE
Sensor index; ¥ E=ZEIR

FMHRA CISBRZOVAL2-controlsl5E

K¥3B MEDIA_BUS_FMTZ

FRC CIS&EIRENTIZFR

FHRD VCM driver ic&EIRmN%5E

BFSRE Flash light driver ic&EIREhFIZE

ShVIER

soc VIIP VI Interface Bayer CIS max resolution Feature
MIPI DPHY:
2.5Gbps/Lane
ISP20 ( ISP + 2 x 4Lanes
Upto 3
RV1109 ISPP): 1 LVDS: 1.0Gbps/Lane BiE. 3072x2048 frames

VICAP Full: 1 2 x 4Lanes

VICAP Lite: 1 DVP: pclk: 150MHz
BT601 / BT656 /
BT1120

HDR
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SoC

RK3566

RK3568

RV1126

RK3588

RV1106

RK3562

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
ISP32: 1

VICAP: 1
ISP32_LITE:
1

VI Interface

MIPI DPHY:
2.5Gbps/Lane

2 x2Lanesor 1 x
4lLanes

DVP: pclk: 150MHz
BT601 / BT656 /
BT1120

MIPI DPHY:
2.5Gbps/Lane

2 x2Lanesor 1x
4Lanes

DVP: pclk: 150MHz
BT601 / BT656 /
BT1120

MIPI DPHY:
2.5Gbps/Lane
2 x 4Lanes

LVDS: 1.0Gbps/Lane

2 x 4Lanes

DVP: pclk: 150MHz
BT601 / BT656 /
BT1120

MIPI DPHY:
2.5Gbps/Lane

1.2 x 2Lanes

2.1 x4Lanes

MIPI DCPHY
DPHY:
2.5Gbps/lane

1.2 x 4Lanes dphy
MIPI DCPHY CPHY:
2.5Gsps/lane

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

MIPI DPHY:
2.5Gbps/Lane

1.2 x 2Lanes

2.1 x4Lanes

DVP: pclk: 150MHz
BT601 / BT656 /
BT1120

MIPI DPHY:
2.5Gbps/Lane

1.2 x 2Lanes

2.1 x4Lanes

DVP: pclk: 150MHz
BT601 / BT656 /
BT1120

Bayer CIS max resolution

R 4096x2304

B 4096x2304

B 4416x3312

iR

BAISP: 4672x3504
ISP 8192x6144
WG 4672x3504
POiE: 3840x2160
>PUE: 2560x1536

EAfE: 3072x1728
TUE: 1920x1080

BE: 4224x3136

PUEH

1.3840x2160 x2
2.4224x3136+1920x1080

=EER:
1.3840x2160+2688x1520+2688x1520
PR

1.2688%x1536 x4

Feature

No HDR

Upto 2
frames
HDR

Upto 3
frames
HDR

Upto 3
frames
HDR

Upto 2
frames
HDR

Upto 2
frames
DR
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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
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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: #7rm2phy A, 735 hcsi2_dphy4 (f£/H0/1 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. DIERKTF16M (4672x3504) KIHBERAMFERMANispRGIE—KER, R3ZFH1E,

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:


af://n372
af://n385

MIPI Rx0
Mipi cameral —» . | '
fin_mipi 0
MIPI Rx1
Mipi cameral —» . | '
fin_mipi 3 RK3588
RK1608 | MIPI Tx0/1 —m
. MIPI Rx2 dephy
Mipi camerad —» , -
fin_mipl 2
MIPI Rx3
Mipi camera3 —» , , x
fin_mipi 1

L, EEfEkernelfdefconfigFERERK1608HEFKIKEN :

CONFIG_VIDEO_ROCKCHIP_PREISP=y
CONFIG_VIDEO_PREISP_DUMMY_SENSOR=y

dtsHiEiR |, RK1608£4H5 HRK1608 dphyTis, MIAAREHIRIpreisp_dmy sensor, RK1608 dphy
E&i@sensor—#¥, EEZERK3588 dephy, FZAIRK1608->dcphy->csi->cif IvdsHitig, HIIRIETE
RK1608fYsensorfEdtserEEiEErkcif_mipi_lvdsx_sditf, rkcif_mipi_lvdsx_sditf_vir1,
rkcif_mipi_lvdsx_sditf_vir2, rkcif_mipi_lvdsx_sditf vir3fport0dr, f#asditfigZavaN, sditfimt
BREE—H, AWMAispTIm. dtsiEiErElT:

preisp_dmy ~» spi_rk1608 M rk1608-dphy [ csiZ_dcphyO | mipi0_csiz  — rkeif_mipi_lvds

Camerad  |—p  rheif mipi lvds sditf s rkisp0 wvirD

Cameral W rkeif mipi lvds sditf virl I rkisp0 vir3

Camera2 [ rkeif_mipi_lvds_sditf_vir2 rkispl_vir3

h 4

RK1608 fYdtsEieEFEftrk1608-dphyigBmm L, FEEFERA. BEBERSHEEES, B
AT

#define LINK_FREQ 700000000
mipidphy0: mipidphy0 {
compatible = "rockchip,rkl608-dphy";
status = "okay";

//rockchip,grf = <&grf>;
id = <0>; //RK1608H#SID(0-2, IZIDIKIXHHE)

cam_nums = <1>;

in_mipi = <1>; / /% —A-sensorffi¥iAmipiidiE (0-3)
out_mipi = <0>; //%itimipiidEiE (0-1)

Tink-freqs = /bits/ 64 <LINK_FREQ>; //MIPI*

sensor_i2c_bus = <5>; //8 BTk
sensor_i2c_addr = <Oxla>; //8H#MA Iak
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 { //% ~“{ sensorffii &5 K
id = <1>; //RK1608M#ID(0-2, #IDHKIUHFH:)
in_mipi = <2>;
out_mipi = <1>;

55

virtual-sub-sensor-config-1 { //% ="/ sensor({il& 5.5
id = <2>; //RK1608M#HID(0-2, #IDMKIHFH)
in_mipi = <3>;
out_mipi = <1>;

i

/* multi-sensor mode end */

format-config-0 {

data_type = <0x2b>;

mipi_lane = <2>; //Hi¥Esensori)lanesk
mipi_lane_out = <4>; //RK1608%iH ) 1ane¥t
field = <1>; //PLA R R iEsensorfic &

colorspace = <8>;

code = <MEDIA_BUS_FMT_SRGGB10_1X10>;

width = <2712>; //sensorfiin#ix

height= <1538>;

hactive = <2712>; //RK1608%ith##i%, FitllF, &ikn*sensor
vactive <4614>;

htotal = <3616>; //#blank/s % E, — M E30%Mblank
vtotal = <4710>;

inchO-info = <2712 1538 Ox2b O0x2b 1>; //sensorfiit i #i%
outchO-info = <2712 4614 0x2b Ox2b 1>; //RK1608%iH /r#i%
hcrop = <2560>; //cropfa sk

vcrop = <1520>;

523

sensorfydtsEcESFEU T :

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

status = "okay";
rockchip,combine-index = <0>; //7ERK1608Hf%E i+
ports {

#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;
mipi_lvds_sditf_in: endpoint@l {
reg = <1>;
remote-endpoint = <&imx464_out7>;



data-lanes = <1 2>;
bE
55
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
mipi_Tvds_sditf: endpoint@0 {
reg = <0>;
remote-endpoint = <&isp0_vir0>;
bE
i

CIS(cmos image sensor)JEx]]

CIS ig&=iEM(DTS)

MIPIE]

XFFRV1126FIRVIN06EETMS, FAER MR ZMSH AR EYIIEmIpi csi2 dphy, XIRFdts EAY
csi_dphyOfficsi_dphy1 (£rv1126.dtsi) , FFHENT:

e datalanegx X4 lanes;
o R KJHEZ2.5Gbps/lane;

SFFRK3S6XERME, (NE—MREYIIEMIpi csi2 dphy, ATLATAEERME: full mode Fsplit
mode, ¥ Acsi2_dphy0/csi2_dphy1/csi2_dphy2=/NZ4Edphy (£MWrk3568.dtsi) , 40T :

Full mode
o {Y#FMcsi2_dphy0, csi2_dphy05csi2_dphyi/csi2_dphy2E R, FaIERIfEEA;
e datalanefx X4 lanes;
o B KJEZ2.5Gbps/lane;
Split mode
o {YfFEMcsi2_dphy1fcsi2_dphy2, Scsi2_dphy0ERE, ABJRERHER;
e csi2_dphy1#csi2_dphy2 e FEIRHEEA ;
e csi2_dphy1#csi2_dphy2&BHhJdata lanefgg AZE2 lanes;
e csi2_dphy1XIR#EEdphyfilane0/lanet;
e csi2_dphy2x3izpEEdphyfdlane2/lane3;
o EHRAEZ2.5Gbps/lane

BiRdtsApl, SHATERG.
HEEISP
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RV1126/RV1106

TELArv1 126 ispFlos04a109FLH1TiHAR,
HEREXF: sensor->csi_dphy->isp->ispp
arch/arm/boot/dts/rv1126-evb-v10.dtsi
BEE=

e data-lanesiUEEAEMMERRIanesl, BUFEIRBIFmipi 8,

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";

18

0s04a10: 0s04a10@36 {
compatible = "ovti,0s04al0";// %5 ukah RIVLALFAF 5 — 5
reg = <0x36>;// sensor I2C¥#Huhl, 747
clocks = <&cru CLK_MIPICSI_OUT>;// sensor clickinfii#
clock-names = "xvclk";
power-domains = <&power RV1126_PD_VI>;
pinctrl-names "rockchip,camera_default";
pinctr1-0 = <&mipi_csi_c1k0>;// pinct1i&®&
/ /IR
avdd-supply = <&vcc_avdd>;

dovdd-supply = <&vcc_dovdd>;

dvdd-supply = <&vcc_dvdd>;

// powerE {4y ic KA P

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

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

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

// W4

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

// lens%

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

//ir cutifts
ir-cut = <&cam_ircut0>;
port {
ucam_out0: endpoint {
// mipi dphysifiport4
remote-endpoint = <&mipi_in_ucam0>;
// mipi lane#j, 1laney <1>, 4laneX <1 2 3 4>
data-Tanes = <1 2 3 4>;

&csi_dphy0 {
status = "okay";


af://n429

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

5
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
csidphyO_out: endpoint@0 {
reg = <0>;
// ‘ispiiffiport#
remote-endpoint = <&isp_in>;
};
I
};
3
&rkisp {
status = "okay";
};
&rkisp_vir0 {
status = "okay";
ports {

#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;
isp_in: endpoint@0 {
reg = <0>;
// mipi dphyiift] port#
remote-endpoint = <&csidphyO_out>;

};
5
port@l {
reg = <1>;

#address-cells = <1>;

#size-cells = <0>;

ispO_out: endpoint@l {
reg = <1>;
// ispp Miport#, ispfiitiZispp
remote-endpoint = <&ispp0_in>;



I
Ire
B
&rkispp {
status = "okay";
L

&rkispp_vir0 {
status = "okay";
port {
#address-cells = <1>;
#size-cells = <0>;
IsppO_in: endpoint@0 {
reg = <0>;
// isp¥iport#, isppiiA
remote-endpoint = <&ispO_out>;
3
};
s

RK356X

TELArk3566 isplgc8034 4lane g TisRA:
HEEXZ: sensor->csi2_dphy0->isp

BEES

o EHEHFIEdata-lanes
o TE@RLCS2_dphy_hwise

/* full mode: Tane0-3 */

gc8034: gc8034@37 {
// TSR A R UL A — B
compatible = "galaxycore,gc8034";
status = "okay";
// sensor I2C¥4GHuhl, 7%
reg = <0x37>;
// sensor mcTkiysfdE
clocks = <&cru CLK_CIF_OUT>;
clock-names = "xvclk";
//sensor AH5¢H YR RE
power-domains = <&power RK3568_PD_VI>;
//sensor mclk pinct1 k&
pinctrl-names = "default";
pinctr1-0 = <&cif_clk>;
// resetE ISR A T
reset-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_LOW>;
// powerdown 4Bt J2 A R HL T
pwdn-gpios = <&gpio4 RK_PB2 GPIO_ACTIVE_LOW>;
// AR, ZREAEES
rockchip,camera-module-index = <0>;
// RN, A "back"f"front"
rockchip,camera-module-facing = "back";


af://n438

// BEHA

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

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

gc8034_out: endpoint {
// csi2 dphy#ifiport#
remote-endpoint = <&dphy0_in>;
// csi2 dphy lane#{, 1laney <1>, 4laneky <1 2 3 4>
data-Tanes = <1 2 3 4>;

5

Iif;
be

&csi2_dphy_hw {
status = "okay";

e

&csi2_dphy0 {
//csi2_dphyO AR 5csi2_dphyl/csi2_dphy2FI{# A, 5+
status = "okay";

/:‘:
* dphy0 only used for full mode,
* full mode and split mode are mutually exclusive
7':/
ports {
#address-cells = <1>;
#size-cells = <0>;

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

dphyO_in: endpoint@l {
reg = <1>;
// sensoriiffl port#
remote-endpoint = <&gc8034_out>;
// csi2 dphy Tlane#i, 1laney <1>, 4lanely <1 2 3 4>, Hsensor

S8
data-lanes = <1 2 3 4>;
};
};
port@l {
reg = <1>;

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

dphyO_out: endpoint@l {
reg = <1>;
// ispuiiftport4
remote-endpoint = <&isp0_in>;

g



e
Ie

&rkisp {
status = "okay";

18

&rkisp_mmu {
status = "okay";

18

&rkisp_vir0 {
status = "okay";

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

ispO_in: endpoint@0 {
reg = <0>;
// csi2 dphyi#if) port#
remote-endpoint = <&dphyO_out>;

HEIEVICAP

RV1126/RV1109

LAmipi 0s04a10 4 lanes§&izvicap/9ffl :

fiEfEXZ: sensor->csi dphy->mipi csi host->vicap
FEE.

e data-lanesiUEEREMMERRIanesl, BUFEEIRBIAmIipi
o dphyZEE§EEZ|csi hostTo .

0s04al10: 0s04al10@36 {
// TEESRA) UL A B
compatible = "ovti,o0s04al0";
// sensor I2Cik#&Hibl, 747
reg = <0x36>;
// sensor mclkiFftE
clocks = <&cru CLK_MIPICSI_OUT>;
clock-names = "xvclk";
//sensor i EE BE
power-domains = <&power RV1126_PD_VI>;
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
//sensor mclk pinctli%®
pinctrl-names = "rockchip,camera_default";
pinctr1-0 = <&mipicsi_clk0>;
// powerdownE il Bt J2 A R

RE


af://n448
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pwdn-gpios = <&gpiol RK_PD4 GPIO_ACTIVE_HIGH>;
// AR, ZREAEEE
rockchip,camera-module-index = <1>;

// WA, H"back"f"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 dphyiiftiport#
remote-endpoint = <&mipi_in_ucam0>;
// csi2 dphy lane#(, 11aney <1>, 4laneXy <1 2 3 4>
data-lanes = <1 2 3 4>;
};
3
};

&csi_dphy0 {
//csi2_dphyO A~ 5csi2_dphyl/csi2_dphy2 @, %
status = "okay";

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

mipi_in_ucam0: endpoint@l {
reg = <1>;
// sensoriilt] port#
remote-endpoint = <&ucam_out0>;
// csi2 dphy Tane#{, 1lanelN <1>, 4laney <1 2 3 4>, Ssensorif—3%
data-lanes = <1 2 3 4>;
};
3
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;

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



&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 #Hport#
remote-endpoint = <&csidphy0_out>;
// csi2 host Tlane#(, 1laney <1>, 4lanel <1 2 3 4>,FE Hsensorim—i
data-lanes = <1 2 3 4>;

s

};

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

mipi_csi2_output: endpoint@0 {
reg = <0>;
// vicap¥#ifport#
remote-endpoint = <&cif_mipi_in>;
// csi2 host lane#(, 1lane’N <1>, 4laneX <1 2 3 4>, 7#F Ssensorii—5
data-lanes = <1 2 3 4>;

&rkcif_mipi_Tvds {
status = "okay";

port {
/* MIPI CSI-2 endpoint */
cif_mipi_in: endpoint {
// c€si2 hostiiffiport4
remote-endpoint = <&mipi_csi2_output>;
// vicap uii lane#, 1laney <1>, 4laneX <1 2 3 4>, Ssensorii—%
data-lanes = <1 2 3 4>;

&rkcif_mipi_Tvds_sditf {
status = "okay";

port {



/* sditf endpoint */
mipi_Tvds_sditf: endpoint {
//isp MM &iport4
remote-endpoint = <&isp_in>;
//mipi csi2 dphyfilane%, S5sensor—3i%
data-Tanes = <1 2 3 4>;

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

&rkisp_vir0 {
status = "okay";

ports {

RK356X

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

isp_in: endpoint@0 {
reg = <0>;
//vicap sditfhi L4
remote-endpoint = <&mipi_lvds_sditf>;

Agc5025 2lanef#iErk3566 evb2 mipi csi2 dphyfdlane2/lane3/91:

HEREHXZ . sensor->csi2 dphy->mipi csi host->vicap

=¢34

o data-lanesiigBRE MK ERIane®y, BNFEIRBIAmIipi £EY;
o dphyZEE§EEZF|csi hostTor;
o FE(FEEcsi2 dphy hwTiss,

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

gc5025:

gc5025@37 {

status = "okay";

// TSR VTR A —
compatible = "galaxycore,gc5025";
// sensor I2CU#dudl, 747
reg = <0x37>;

// sensor mclkiysfl &

clocks = <&pmucru CLK_WIFI>;
clock-names = "xvclk";
//sensor mclk pinctli&®
pinctrl-names = "default";


af://n459

pinctr1-0 = <&refclk_pins>;

// resetEISNC KA B

reset-gpios = <&gpio3 RK_PA5 GPIO_ACTIVE_LOW>;
// powerdown’E 5 Hic K A % H P

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

power-domains = <&power RK3568_PD_VI>;
/*power-gpios = <&gpio0 RK_PCl GPIO_ACTIVE_HIGH>;*/
// WARS, ZHmEANEES
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 dphyiiffjport#
remote-endpoint = <&dphy2_in>;
// csi2 dphy Tlane#{, 2laney <1 2>, 4laney <1 2 3 4>
data-Tanes = <1 2>;

};

};
bE

&csi2_dphy_hw {
status = "okay";

I8

&csi2_dphy2 {
//csi2_dphy2 A csi2_dphyORI A, L% ; T 5csi2_dphyl3#47 i Al
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>;
// sensoriiiff] port#
remote-endpoint = <&gc5025_out>;
// csi2 dphy lane#i, 2laney <1 2>, 4laney <1 2 3 4>, 5sensoris
—5

data-Tanes = <1 2>;



I8

I
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphy2_out: endpoint@l {
reg = <1>;
// csi2 hostiffiport#
remote-endpoint = <&mipi_csi2_input>;
L
I
It
i
&mipi_csi2 {
status = "okay";
ports {

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

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

mipi_csi2_input: endpoint@l {
reg = <1>;
// csi2 dphy igffiport#
remote-endpoint = <&dphy2_out>;
// csi2 host lane#(, 2laneN <1 2>, 4lanelN <1 2 3 4>,7 Ssensori

—
data-lanes = <1 2>;
};
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
mipi_csi2_output: endpoint@0 {
reg = <0>;
// vicapiifiport4
remote-endpoint = <&cif_mipi_in>;
// csi2 host lane#, 1laney <1>, 4lanel <1 2 3 4>, 7F Ssensorim—i
data-lanes = <1 2>;
};
3
};



&rkcif_mipi_lvds {
status = "okay";

port {
cif_mipi_in: endpoint {
// csi2 hostiifiport#
remote-endpoint = <&mipi_csi2_output>;
// vicap uii lane#l, 2Taney <1 2>, 4lanekl <1 2 3 4>, 7F Hsensorim—%
data-Tanes = <1 2>;

I
Irg
B
&rkcif_mipi_Tvds_sditf {
status = "okay";
port {

/* MIPI CSI-2 endpoint */
mipi_lvds_sditf: endpoint {
//isp MM &Liport4
remote-endpoint = <&isp_in>;
//mipi csi2 dphyfjTane#l, S5sensor—z
data-Tanes = <1 2>;

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

&rkisp_vir0 {
status = "okay";

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

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

g



RK3588

LAimx4644dphy 17941
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data-lanes/RIEEREAFERRane®l, BRFERBIImipi 28,

dphyZEE45 % csi hostTira, csi2_dphy33tRz{sERmIipid_csi2;

csi2_dphy3REZIETR, BEMRIWIET Rcsi2_dphy1_hw,
rkcif_mipi_lvds42vicapfIEF—MBET R, YIET mrkcfRXIMiommuBERE k.
rkcif_mipi_lvds4_sditfREHlFom, Rrkcif_mipi_Ivds4pyEI T M, FRpEEisp,
sensorikzfi—fgSCElavdd/dvdd/dovdd=PEEIRIEIE, WNRFERAZEIrk809o Bt SkRANEBIRRILAE
EfEsensoriRECE L, WIRFEALDOEIINEPEIR, (Rl E@idgpiolssl, AILISE
vee_mipicsiBEEERERIET R, JLUBES|BitEck L T8, ERTFISREFERE—BIR. #BiNES
1BAfdvddEBIRS TR, avdd/dovddAJLAFERS, dvdditFERd, SNERINSRLVASA, mIREHHIRERRT{E
NARE, BEESEE, niEGRE EEFHE.

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 {

18

status = "okay";

&csi2_dphy3 {

status = "okay";

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-Tanes = <1 2 3 4>;

i
3
port@l {
reg = <1>;

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

csidphy3_out: endpoint@0 {
reg = <0>;


af://n471

remote-endpoint = <&mipi4_csi2_input>;

15

&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 = <&mipimO0_camera4_clk>;
avdd-supply = <&vcc_mipicsil>;
reset-gpios <&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-Tanes = <1 2 3 4>;
i
Iif;
it
5

&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@) {

reg = <0>;
remote-endpoint = <&cif_mipi_ind>;
bE
};
3
};
&pinctrl {
cam {
mipicsil_pwr: mipicsil-pwr {
rockchip,pins =
/* camera power en */
<4 RK_PA6 RK_FUNC_GPIO &pcfg_pull_none>;
3
};
5
&rkcif {
status = "okay";
};
&rkcif_mipi_Tvds4 {
status = "okay";
port {

cif_mipi_in4: endpoint {
remote-endpoint = <&mipid_csi2_output>;

&rkcif_mipi_Tvds4_sditf {
status = "okay";

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

&rkcif_mmu {
status = "okay";

18

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



&ispO_mmu {
status = "okay";
5
#else //sensorf#iFE KT 16M(4672x3504) 75 H 241 sp Al ib #
/* 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>;

it
#endif

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

ispO_vir0: endpoint@0 {
reg = <0>;
remote-endpoint = <&mipi4_lvds_sditf>;

RV1106
dtsEtEZ&#arch/arm/boot/dts/rv1106-evb-cam.dtsi
RK3562

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

LvVDS#EO
HEHEVICAP

RV1126/RV1109

LAimx327 dlane/affl, SR AT :
fEIEXXZ: sensor->csi dphy->vicap
BEZES

o dphy A" FEEHERE s hostTim, BUSSEUAZEIEE;
e data-lanes/igRHEA{ERRIane®l, BUSSHUBCARIEIE;
e bus-type HRECEN 3, BUTERBIAIVAsEEL, SEGEREZEN


af://n487
af://n489
af://n492
af://n493
af://n494

imx327: imx327@la {
// TEESRE R TTRC 45 E — 5
compatible = "sony,imx327";
// sensor I2C¥4&Hull, 7147
reg = <0xla>;
// sensor mclkiFftE
clocks = <&cru CLK_MIPICSI_OUT>;
clock-names = "xvclk";
//sensor #5¢HJEIH RS
power-domains = <&power RV1126_PD_VI>;
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
//sensor mclk pinctl1 &
pinctrl-names = "default";
pinctr1-0 = <&mipicsi_clk0>;
// powerdownE il 7 Bt 2 A R
pwdn-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_HIGH>;
// resetE I KA AT
reset-gpios = <&gpiol RK_PD5 GPIO_ACTIVE_HIGH>;
// BT, ZdmeAEEE
rockchip,camera-module-index = <1>;
// B, f"back"F1"front"

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

// %

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 dphyiiffport4
remote-endpoint = <&mipi_in_ucam0>;
//csi2 dphy Tvds Tlane#, 1lane’y <1>, 4lanely <4>, WAk E
data-lanes = <4>;
//Ivds#EE N RIZEAL, DR E
bus-type = <3>;

15

&csi_dphy0 {
//csi2_dphyOA Scsi2_dphyl/csi2_dphy2[FEIM{EH, HfF
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>;

// sensoriil] port#

remote-endpoint = <&ucam_out0>;

//csi2 dphy Tvds Tane#t, 1lane’y <1>, 4lanelN <4>, UHiIRE
data-Tanes = <4>;

//TvdsIE T, DhZifE E

bus-type = <3>;

i
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
csidphyO_out: endpoint@0 {
reg = <0>;
// vicap Titeiifport#
remote-endpoint = <&cif_Tite_Tvds_in>;
//csi2 dphy Tvds Tlane#t, 1lane’y <l1>, 4lanely <4>, WAitkE
data-lanes = <4>;
//TvdsHE A, Dh2itE &
bus-type = <3>;
};
};
b
};
&rkcif_Tite_mipi_lvds {
status = "okay";
port {

/* 1vds endpoint */
cif_lite_lvds_in: endpoint {
// csi2 dphyiifiport#
remote-endpoint = <&csidphyO_out>;
//csi2 dphy lvds lane#, 1lanely <1>, 4lanely <4>, WZifeE
data-Tanes = <4>;
//Tvds$E R, IR &
bus-type = <3>;

B
15
i
&rkcif_Tite_sditf {
status = "okay";
port {

/* 1vds endpoint */

Tite_sditf: endpoint {
//isp MM &Liport4
remote-endpoint = <&isp_in>;
//csi2 dphyffilane#i, Ssensor—
data-Tanes = <4>;
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&rkisp {

status = "okay";
BE;
&ispO_mmu {

status = "okay";
it
&rkisp_vir0 {

status = "okay";

ports {

port@0 {
reg = <0>;

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

isp_in: endpoint@0 {
reg = <0>;
//1ite vicap lvds sditfi sS4
remote-endpoint = <&lite_sditf>;

I3

FEEANIspALIERS, FTLURER FEIEH:

&rkisp {
status = "disabled";
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&ispO_mmu {
status = "disabled";

I8

&rkisp_unite {
status = "okay";

18

&rkisp_unite_mmu {
status = "okay";

I8

&rkispO_vir0 {
status = "okay";

/* hw 51 unite isi*/
rockchip,hw = <&rkisp_unite>;

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



ispO_vir0: endpoint@0 {

reg = <0>;
remote-endpoint = <&mipi4_Tvds_sditf>;
3
b
};
DVP{EO
HEIZVICAP

FERV1126/RV1109/RK356X/RK3583& L, dvpEiEXiEORIdtsELER—HFHY.
BT601

LAar0230 bte019f, HEHEXFRMT:
fEEXZ: sensor->vicap

FEEm
e hsync-active/vsync-activeAMECE, FATVAIRIEZRREIEAHRRIBT601# O, EAEERIREIA
BT6563%;

e pclk-sample/bus-widtha]ik;

o WYJRifEsensordkzafdg_mbus_configizeh, EidflagigRAZAIsensorfdhsync-acitve/vsync-
active/pclk-ativefJBE3RMYE, BUSSHFTELENETE;

o pinctriFES RS, LAXIbte0148%kgpiofiiiBiiiomux, BUSSHTEKEIEIE,

g_mbus_configlEOR~HIRIEIT

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;
}
dtsECERFIANT :

ar0230: ar0230@10 {
// B IRE ) UL R A R — 3
compatible = "aptina,ar0230";
// sensor I2CH &bk, 747
reg = <0x10>;
// sensor mc1kJsfc &
clocks = <&cru CLK_CIF_OUT>;
clock-names = "xvclk";
//sensor H5¢ YR GE
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
power-domains = <&power RV1126_PD_VI>;


af://n508
af://n509
af://n511

// powerdown’ 5 Hic K A % H

pwdn-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
/*reset-gpios = <&gpio2 RK_PC5 GPIO_ACTIVE_HIGH>;*
//TC B dvp A O HE B AN
pinctrl-names = "default";
pinctr1-0 = <&cifm0_dvp_ctl>;

// AT, ZahSAEER
rockchip,camera-module-index = <0>;
// BN, 7 "back"f1"front"

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

// B4

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

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

cam_para_outl: endpoint {
remote-endpoint = <&cif_para_in>;
if;
3
bE

&rkcif_dvp {
status = "okay";

port {

/* Parallel bus endpoint */

cif_para_in: endpoint {
//sensoriiiendpoint#
remote-endpoint = <&cam_para_outl>;
//sensoriiti il B S5
bus-width = <12>;
hsync-active = <1>;
vsync-active = <1>;
pclk-sample = <0>;

&rkcif_dvp_sditf {
status = "okay";

port {

/* parallel endpoint */

dvp_sditf: endpoint {
//isp EMBFImport4#
remote-endpoint = <&isp_in>;
//sensoriig A E S5
bus-width = <12>;
hsync-active = <1>;
vsync-active = <1>;
pclk-sample = <0>;



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

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

isp_in: endpoint@0 {
reg = <0>;
//dvp sditfri i
remote-endpoint = <&dvp_sditf>;
if;
3

BT656/BT1120
BT656/BT1120R9dtsFiE—3L.

Llava fpga bt1120795, HHEXRIT:
fEEXZ: sensor->vicap

BeEES

¢ hsync-active/vsync-active REEE, BUIVAIAELRSE FMMATEIREIHBT601;

o pclk-sample/bus-widtha]isk;

o WilifEsensorikzfidg_mbus_configEOs, @idflagZrEigEA=aisensorfpclk-ativeAIBE%HK
t, BUESETEREIEIE,

o WARSEIIV4I2_subdev_video_opsHfquerystdiZl, 1ERANAHEONATSCED BUESHTE
KRR

o WURSCIIRKMODULE_GET_BT656_MBUS_INFO, BT656/BT1120&B@EAXNoctl, EOFRS,
SLHl&* drivers/media/i2c/nvp6158_drv/nvp6158_v4l2.c

o pinctrliFZESIAXS, LAXIbt656/bt1120f8XgpiofifiiEiziomux, BUSSHFEBEIEIE.

g_mbus_confighE~HIIBIT :

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#EZO7RFIE0T


af://n528

static int avafpga_querystd(struct v412_subdev *sd, v412_std_id

{
*std = V4L2_STD_ATSC;
return 0;
}
dtsEeERGIANT

avafpga: avafpga@70 {
/] TE SRR

compatible = "ava,fpga";
// sensor I2C#tsihl, 747
reg = <0x10>;

// sensor mclkJFfCE

clocks = <&cru CLK_CIF_OUT>;

clock-names = "xvclk";

//sensor A% LRI RE

avdd-supply = <&vcc_avdd>;

dovdd-supply = <&vcc_dovdd>;

dvdd-supply = <&vcc_dvdd>;

// powerdown’ 7 Hic K A Ak HL

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 SCHE A RN ) b A

pinctrl-names = "default";

pinctr1-0 = <&cifm0_dvp_ctl>;

// AT, ZmEAEESL
rockchip,camera-module-index = <0>;

// A, H"back"f"front"

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

// 4

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>;

&rkcif_dvp {
status = "okay";

port {

/* Parallel bus endpoint */

cif_para_in: endpoint {
//sensorifiendpoint£
remote-endpoint = <&cam_para_out2>;
//sensordmAH AL E S 4, Wik
bus-width = <16>;
pclk-sample = <1>;

*std)



&rkcif_dvp_sditf {
status = "okay";

port {
/* parallel endpoint */
dvp_sditf: endpoint {
//isp Rl &iiport4
remote-endpoint = <&isp_in>;
bus-width = <16>;
pclk-sample = <1>;

T
I
it
&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 sditfig 4
remote-endpoint = <&dvp_sditf>;

e

RV1106 DVP DTS ;¥==1k
SEFERBHOA, HEARAETMY, M ckER S ER AR sC R  sE R B BT,

rv11063Z45mfrdvpRIpinctrl, RERIERAERBREts5 | AEMAIpinctrl,
MO:

FHEBT1120, 16bitEHE

1EBT656, Shit#iiE

#EBT601, 8/10/12bitEE

XBpinfFAEFmipi dphy pinERIIER, mipi dphyl TIERSEE S ATTUER, Eforkcif_dvpT
MBEES|Bmipi dphyfIH =, SFWT:


af://n552

&rkcif_dvp {
status = "okay";

rockchip,dphy_hw = <&csi2_dphy_hw>;

M1:

T 1EBT656, 8hit#iE
F1EBT601, 8/1040E
BT S mipiE AR,

IR BRirkIEEdvpHUREEEXISF, BRI —EEFMIiERKEHRITSEIgR, P ER
BEKIZIT ST ERE.

Zsensor ;i

BANEHiIspiBITEIZ MRS, DTSRG EZKraw sensordidE.

X3 Frv1109/rv1126/rk356x vicapsREedvp raw#iiE REEEIFRIEFAE, isphErawBiANRERIEFE, X
Fdvp raw#iEiHispAMBRGEREIR, BSEWEELEISP/VICAP RAWIZAEIZ,,

RV1126/RV1109

FHEXER, isp0->ispp0flisp1->ispp12EELCErv1126.dtsi

rv1109/rv1126 isp/ispp, HERAITFIER FREZEILIMAKER, FI81T#Erv1126.dtsigin
rkisp_virO~rkisp_vird/rkispp_virO~rkispp_vird

mipiiftispakcifitispalik,

rv1109/rv112637852 phyiE, &N phyAJEMAmipi/ivds, BR&EXiF4lane
rv1109/rv1126373 51 Ndvpig [, 73FBT601/BT656/BT1120

ispsziFmipiakdvpii N . mipi/dvp REE2i%1, FoiERIRT T/E

vicap X#Fmipi/lvds/dvp: mipi/livds@ERXER, TiERINER, dvprlLASRIEREER
vicap lite {N3z#Flvds

BIIXLA B ECER THE, rv1109/rv1126 BRIERZ X IF3E8raw sensoriftisphi#

Wigidtisph1e

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

SLE#E: arch/arm/boot/dts/rv1109-evb-ddr3-v12-facial-gate.dts
gc2053->csi_dphy0->csi2->vicap->isp1->ispp
ov2718->csi_dphy1->isp0->ispp0
MFABRS PRI TEERER
&rkispp {

status = "okay";

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

max-input = <2688 1520 30>;//ElAEsensorfIE AT lm K ik
H


af://n558
http://xn--isp-o59d687bjo9c8e0a/VICAP%20RAW%E5%AD%98%E5%82%A8%E6%A0%BC%E5%BC%8F
af://n561
af://n564

={Bi#ispiIE

sensor0
sensor1
sensor2
=%

sensor0
sensor1
sensor2

LfS%:

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

(DVP)

(mipi)
(lvds)
(DVP)

->vicap->isp2->ispp2

->csi_dphy0->csi2->vicap->isp0->ispp0
->csi_dphy1->vicap lite->isp1->ispp1
->vicap->isp2->ispp2

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:

e

gcl054@21 {

compatible = "galaxycore,gcl054";
reg = <0x21>;

clocks = <&cru CLK_CIF_OUT>;
clock-names = "xvclk";
power-domains = <&power RV1126_PD_VI>;

e

pwdn-gpios

<&gpio3 RK_PA5 GPIO_ACTIVE_HIGH>;

reset-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_LOW>;

rockchip,grf = <&grf>;

pinctrl-
pinctrl-

names = "default";
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 =

port {

cam_para_outl: endpoint {

remote-endpoint = <&cif_para_in>;
bus-width = <10>;
hsync-active = <1>;
vsync-active = <1>;

bf2253_1isp0: bf2253_isp0@6d {

compatible

= "ovti,bf2253_isp0";

reg = <0x6d>;
clocks = <&cru CLK_MIPICSI_OUT>;
clock-names = "xvclk";

power-domains = <&power RV1126_PD_VI>;

pinctrl-names

pinctrl-0

"rockchip,camera_default";
= <&mipicsi_clk0>;

"GC1054_LEN";


af://n567

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

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

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

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

cam_outl: endpoint {
remote-endpoint = <&mipi_in_ucam>;
data-Tanes = <1>;
bE
};
3

&i2c3 {
status = "okay";
clock-frequency = <400000>;
pinctrl-names = "default";
pinctr1-0 = <&i2c3m2_xfer>;

bf2253_ispl: bf2253_ispl@ed {
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";
//pinctri-names = "rockchip,camera_sleep";
pinctr1-0 = <&mipicsi_clkl>;

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

reset-gpios

avdd-supply <&vcc_3v3>;

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

rockchip,camera-module-index = <2>;

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

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

13



&csi_dphy0 {

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

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

};
};
port@l {
csi_dphyO_out: endpoint@0 {
remote-endpoint = <&mipi_csi2_input>;
data-Tanes = <1>;
};
3
};
5
&csi_dphyl {
status = "okay";
ports {
port@0 {

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

};
};
port@l {
csi_dphyl_output: endpoint@0 {
remote-endpoint = <&isp_inl>;
data-Tlanes = <1>;
};
};
b
};
&mipi_csi2 {
status = "okay";
ports {
port@0 {

mipi_csi2_input: endpoint@l {
remote-endpoint = <&csi_dphyO_out>;
data-lanes = <1>;
s
3

port@l {
mipi_csi2_output: endpoint@0 {
remote-endpoint = <&cif_mipi_in>;
data-Tanes = <1>;



};
5
};
&rkcif_mipi_Tvds {
status = "okay";
port {

cif_mipi_in: endpoint {
remote-endpoint = <&mipi_csi2_output>;

data-Tanes = <1>;

};
};

5
&rkcif_mipi_Tvds_sditf {
status = "okay";

port {

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

3

};
};

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

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

if;
T
15
&rkisp_vir0 {
status = "okay";

ports {
port@0 {



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

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

173

&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>;

bE
};
3
s
&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>;

&rkispp_vir0 {
status = "okay";

18

&rkispp_virl {
status = "okay";

15

&rkispp_vir2 {
status = "okay";



18

&rkcif {
status = "okay";

58

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";

I8

&rkispp_mmu {
status = "disabled";

18

RK3566/RK3568

rk356x isp, TERCIFRIIER MRS ALI4EEERA, ATB171Erk3568.dtsitgNrkisp_vir0~rkisp_vir4
mipiitispakcififispalik,

rk356x37#51/Mlane phyiEd, iXAphyal o2 2lanefIphy{#EF

rk356x32351 NdvpiEd, EBT601/BT656/BT1120

isp3zFmipiakdvpii N\ : mipi/dvpREE2I%1, FoERERETTHE

vicap Sz#Fmipi/dvp: mipi5dvpa] AR

BEXLA LA ECERY TR, rk356xBRIRZ XI5 3Eraw sensorifispihiE

Wigitispah e :

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

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

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

58
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gc5025: gc5025@37 {
status = "okay";
port {
gc5025_out: endpoint {
remote-endpoint = <&dphy2_in>;
data-lanes = <1 2>;
5
};
};

&csi2_dphy_hw {
status = "okay";

18

&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-lanes = <1 2>;

};
55
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphyl_out: endpoint@l {
reg = <1>;
remote-endpoint = <&isp0_in>;
};
55

&csi2_dphy2 {
status = "okay";

ports {
#address-cells = <1>;



#size-cells = <0>;

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

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

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

&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>;

if;
i
port@l {
reg = <1>;

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

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



I
Ire
B
&rkcif_mipi_Tvds {
status = "okay";
port {

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

I
Ire
B
&rkcif_mipi_Tvds_sditf {
status = "okay";
port {

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

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

&rkisp_virl {
status = "okay";

ports {
port@0 {



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

ispl_in: endpoint@0 {

reg = <0>;
remote-endpoint = <&mipi_Tvds_sditf>;
i
};
};
55
=iEitispihiE:
SEILHI:

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_PB1 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 = "rgbd";
rockchip,camera-module-Tens-name = "Optics";
port {

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

};
55
};
};
&i2c3 {
status = "okay";

pinctr1-0 = <&i2c3m0_xfer>;

sc1330: scl1330@32 {
status = "okay";
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compatible = "smartsens,scl1330";

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*/
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-Tens-name = "default";
port {

sc1330_out: endpoint {
remote-endpoint = <&dvp_in_bcam>;

};
};
b
};
&i2c4 {
status = "okay";

pinctr1-0 = <&i2c4m0_xfer>;

clock-frequency = <1000000>;

/%

split mode: Tane: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>;

g
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&csi2_dphy_hw {
status = "okay";

58

&csi2_dphyl {
status = "okay";

/-.“:
* dphyl only used for split mode,
* can be used concurrently with dphy?2
* 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-Tanes = <1 2>;

i
i
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphyl_out: endpoint@l {
reg = <1>;
remote-endpoint = <&ispO_in>;
if;
i
I
B
&csi2_dphy?2 {
status = "okay";
/:'r

* 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>;

};
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-Tanes = <1 2>;

iL;
I
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>;
};
3



e

e
&rkcif {
status = "okay";
B
&rkcif_mmu {
status = "okay";

18

&rkcif_mipi_Tvds {
status = "okay";

/* csi2 link to rkcif, using rkcif to capture
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>;

i
I
B
&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>;

stream */



};
5
&rkisp {
status = "okay";
/* the max input w h and fps of mulit sensor
max-input = <1920 1080 30>;
};

&rkisp_mmu {
status = "okay";

18

&rkisp_vir0 {
status = "okay";

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

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

&rkisp_virl {
status = "okay";

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

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

&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. 8#&RK3588% sensorszH5iEA
2. &*arch/arm64/boot/dts/rockchip/rk3588-evb1-cam-6x.dtsi
3. 3 FWisp unitet&z,
1) FFURRARDHIERT424x2160
2) STFEF3/ABERADHIERA864x1536
dtsEeEET LirunitetZz{ RIBACE RIS, BEEW FispTh~
&rkispO_vir1 {

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

IIHEEElE

h
&rkispO_vir2 {

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

h
&rkispO_vir3 {

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

IIHEElg
3
RV1106
dts&*arch/arm/boot/dts/rv1106-evb-dual-cam.dtsi

B HispSFIRERA D HFERZ 1080p, WRATISHHRNFTEI AR [EERME, RAEFEES
ispFILR, HEEIEIN, BRI,

RK3562

ZBdtsEEHEITSEv1106

XispZ RS RN

XEmax: 3840x2160

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

PO max: 2688x1536
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CISIEE/5BA

Camera SensorsRAIR2CEFim#ITacE, Basensor driveriZBRI2CIZZIRENA LI, sensor driver
EATSRAVAI2 subdeviIAR LI Shost driver Z (B E,

iR BRERE

struct i2c_driver

[i58B]

ENXi2c RBEKNER

[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 EAMZ B TITERY
of_match_table, Zjof_match_tabledrfJcompatiblelgiFldts3{4AIcompatibleld
UCECRT, .probeR#AES#ER

List of 12C devices supported by this drivergiE&kernel;&& & of_match_tablef]
dts;EAHEEBITHITILE, MkernelfEAiZtable#H{TILE

Callback for device binding

Callback for device unbinding

#i1f 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,os04al10", 0 },

{1,
18
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static struct i2c_driver 0s04al0_i2c_driver = {
.driver = {
.nhame = 0S04A10_NAME,
.pm = &0s04al0_pm_ops,
.of_match_table = of_match_ptr(os04al0_of_match),

L

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

15

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
(58]
Define ops callbacks for subdevs.

[EX]

struct v412_subdev_ops {

const struct v412_subdev_core_ops *core;
g;nst struct v412_subdev_video_ops *video;
zgnst struct v412_subdev_pad_ops *pad;
s
[REERLR]

RARB ik

.core Define core ops callbacks for subdevs
.video Callbacks used when v4l device was opened in video mode.
.pad v4|2-subdev pad level operations

[R=B1]
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static const struct v412_subdev_ops 0s04al0_subdev_ops = {

.core = &o0s04al0_core_ops,
.video = &o0s04al0_video_ops,
.pad = &0s04al0_pad_ops,

15

struct v412_subdev_core_ops

[i58B]
Define core ops callbacks for subdeuvs.

[EX]

struct v412_subdev_core_ops {
int (*s_power) (struct v412_subdev *sd, int on);
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
15
[XHERkR]
RERBR R
puts subdevice in power saving mode (on == 0) or normal operation
.S_power
mode (on ==1).
ioctl called at the end of ioctl() syscall handler at the 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]l = 0s04al0_ioctT,

#ifdef CONFIG_COMPAT
.compat_ioct132 = o0s04al0O_compat_ioct132,

#endif

18

BRIfER T M TRIFARioctISLIMRAE SR EIHOTPEENEIRDIRE.

FAfioctl iR

RKMODULE_GET_MODULE_INFO SREMELRISE, iFAS# struct rkmodule inf;
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FAfioctl ik

Fr&sensorsgawbAI*MEINEE EIREIR B Fesgolden
RKMODULE_AWB_CFG awbf{8, ATLAEIRE IFHHSE struct
rkmodule awb cfg;

Fr&sensorydIscAI*METNRE, IFMSE struct

RKMODULE_LSC_CFG
rkmodule Isc cfg;

PREISP_CMD_SET_HDRAE_EXP HAriEYGRBiFMESEstruct preisp_hdrae exp s

REHIrER,, AsCHnormalfihdrigz({i%, FEIK
RKMODULE_SET HDR_CFG F&Efcnormalfihdr 2BELBEEEiEMHESE struct
rkmodule hdr cfg

RKMODULE_GET_HDR_CFG FRENGAThdriE iR S% struct rkmodule hdr cfg

REZ&MEI A conversion gain, Wlimx347.
RKMODULE_SET_CONVERSION_GAIN 0s04a10 sensormaconversion gainfyThge, 4l

sensorAszfFconversion gain, BJA~SCH]

struct v412_subdev_video_ops
(5881
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
[XiERkR]
RERBR g

.g_frame_interval callback for VIDIOC_SUBDEV_G_FRAME_INTERVAL ioctl handler code
.s_stream used to notify the driver that a video stream will start or has stopped

.g_mbus_config get supported mediabus configurations

w60
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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 = o0s04al0_g_mbus_config,

15

struct v412_subdev_pad_ops

[i528B]
v4|2-subdev pad level operations

[EX]

struct v412_subdev_pad_ops {
int (*enum_mbus_code) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_mbus_code_enum *code);
int (*enum_frame_size) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_size_enum *fse);
int (*get_fmt) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *format);
int (*set_fmt) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *format);
int (*enum_frame_interval) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_interval_enum *fie);
int (*get_selection) (struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_selection *sel);

B
[XEERER]
EREMR A

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_SELECTION() ioctl handler code.
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w60

static const struct v412_subdev_pad_ops 0s04al0_pad_ops = {
.enum_mbus_code = 0s04al0_enum_mbus_code,
.enum_frame_size = o0s04al0_enum_frame_sizes,
.enum_frame_interval = 0s04al0_enum_frame_interval,
.get_fmt = os04alO_get_fmt,
.set_fmt = o0s04alO_set_fmt,

15

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
[RERER]

FXREBTR ik

.s_ctrl actually set the new control value.
1]

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

RKISPIRENEE K FBHELRIRAtAuser controlsIAE, cameras sensordRENRSEHIUN T controlIhaE,
S#ECISIRFVAL2-controlsF!|FE 1

struct xxxx_mode
[i548B]
SensorgEsF R MEXHHER.

XN EREsensorIXGFEETLANE], ERCARVAINEERKRY., BEETIRERMEN, XEEMIRET
RIERKIGINEE.

[EX]
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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];

s
[REERLR]
RRE faik
.bus_fmt SensorigHig=,, &&MEDIA BUS FMT Z&
.width BREGEE, EEfsensorSaiEtBRIwidthiEH—
-height BREGEE, EEMsensorSaiEEIheightiH—
.max_fps E&FPS, denominator/numerator3fps
hts_def ZMAHTS, ABEMEGSE + HBLANK
vts_def BIAVTS, NEMEGSE + VBLANK
exp_def AR EATIE)
*reg_list BraadIE
.hdr_mode Sensor TRRZ\, STHFEEMRT(, MINEALHDR =MMEMHDR
VC[PAD_MAX] ECEMIPI VCIEE
[73450]

enum 0s04al0_max_pad {
PADO, /* 1ink to isp */
PAD1l, /* Tink to csi rawwrO | hdr x2:L x3:M */
PAD2, /* 1link to csi rawwrl | hdr x3:L */
PAD3, /* link to csi rawwr2 | hdr x2:M x3:s */
PAD_MAX,

18

static const struct os04al0_mode supported_modes[] = {

{

.bus_fmt = MEDIA_BUS_FMT_SBGGR12_1Xx12,
.width = 2688,
.height = 1520,
.max_fps = {
.numerator = 10000,
.denominator = 300372,

3



.exp_def = 0x0240,

.hts_def = 0x05c4 * 2,

.vts_def = 0x0984,

.reg_list = o0s04al0O_Tlinearl2bit_2688x1520_regs,

.hdr_mode = NO_HDR,

.vc[PADO] = V4L2_MBUS_CSI2_CHANNEL_O,
bo d

.bus_fmt = MEDIA_BUS_FMT_SBGGR12_1X12,

.width = 2688,

.height = 1520,

.max_fps = {

.numerator = 10000,
.denominator = 225000,
L
.exp_def 0x0240,
.hts_def = 0x05c4 * 2,
.vts_def = 0x0658,
.reg_list = o0s04al0_hdrl2bit_2688x1520_regs,
.hdr_mode = HDR_X2,
.vCc[PADO] = VA4L2_MBUS_CSI2_CHANNEL_1,
.vCc[PAD1] = V4L2_MBUS_CSI2_CHANNEL_O,//L->csi wr0
.VC[PAD2] = V4L2_MBUS_CSI2_CHANNEL_1,
.vCc[PAD3] = V4L2_MBUS_CSI2_CHANNEL_1,//M->csi wr2

I
18

struct v4l2_mbus_framefmt
[i58B]
frame format on the media bus

[EX]

struct v412_mbus_framefmt {

_u32 width;
_u32 height;
__u32 code;
__u32 field;
_u32 colorspace;
_ul6 ycbcr_enc;
__ule quantization;
__ule xfer_func;
__ulé6 reserved[11];
};
[XHRR]

FRRE faid
width Frame width
height Frame height

code £EMEDIA BUS FMT 3E
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RARB ik

field VAL2_FIELD_NONE: i 75VAL2_FIELD_INTERLACED

[R=f]

struct rkmodule_base_inf

[i5i8A]
REEAXER, LEREEMIQH TN
[EX]

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

} __attribute__ ((packed));

KRR R]
REREB iR
sensor sensor{g, MsensoriXzshsEEY
module 182845, MDTSECEFIREY, LURATHIE
lens k%, MDTSECEAIREY, LURBZRRE
36501

struct rkmodule_fac_inf

[i58B]
BAOTP T B8

[EX]

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

} __attribute__ ((packed));

[XHEREER]
RRER iR
flag ZBEREEBEHIRR

module RES, NOTPHIREURS, HMmSEENEAR

i Ty E=
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RARB ik

lens Bk?, MOTPHIRERS, HmSEIGELE
year (D, A1 2183201 24F
month =g =li)
day 4F=HHR
(734511

struct rkmodule_awb _inf
(52881

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]
RREMR iR
flag ZEEREEBAIRA
r_value HEEAAWB RIUIEER
b_value HBIREAERIAWB BIUIERER
gr_value WBTEAIAWB GRIUEZE
gb_value HEEAAWB GBUIEER
golden_r_value BAARIAWB RIUEEE, MigBRR, 1’A0
golden_b_value BASERIAWB BIUEER, WiRERR, 1’0
golden_gr_value BAEERIAWB GRIUEER, WigBRR, 1840
golden_gb_value HAMRARNAWB GBIIEER, WiRBRER, 1’0

w60
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struct rkmodule_Isc_inf
[i5%8A]
TEHOTP IscUEEE

[EX]

struct rkmodule_Tsc_inf {
_u32 flag;
__ul6 Tsc_w;
__ul6 Tsc_h;
__ul6 decimal_bits;
__ul6 1sc_r[RKMODULE_LSCDATA_LEN];
__ul6 Tsc_b[RKMODULE_LSCDATA_LEN];
__ul6 1sc_gr[RKMODULE_LSCDATA_LEN];
__ul6 1sc_gb[RKMODULE_LSCDATA_LEN];
} __attribute__ ((packed));

[XHEREER]
RREM fid
flag ZBERREEAIRA
Isc_w ISCRLPRERE
Isc_h IscREfrREE
decimal_bits Isc MEESRINELIE, FTFFREEE, 1890
Isc_r Isc rUEES
Isc_b Isc bUIEEE
Isc_gr Isc grillEER
Isc_gb Isc gbMEFR

[7f51]

struct rkmodule_af inf
[i%BB]

1REHOTP aflIEER
[EX]

struct rkmodule_af_inf {
_u32 flag; // %4(EBRGHBIIIRR
__u32 vem_start; // vem)ishEi
_u32 vcm_end; // vemZ il
_u32 vem_dir; // vemilliE Jylil

} __attribute__ ((packed));

KR R]
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FLRB ik

flag ZEEEEAEHHIRR
vem_start vemSEIEEiR
vem_end vemZR IFEE7
vem_dir vemillES[E
=]

struct rkmodule_inf

[i528R]
RAER
[EX]

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

} __attribute__ ((packed));

[<H#ERkR]
RERBR g
base RAENEE
fac EAOTP T/ =8
awb 1ELHOTP awblIEEE
Isc 1ELHOTP IscllEB(=Ea
af RLBOTP afilIEE R
(=11

struct rkmodule_awb_cfg
[i5¢8B]
ELHOTP awbiBEEA

[EX]


af://n986
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struct rkmodule_awb_cfg {
__u32 enable;
__u32 golden_r_value;
__u32 golden_b_value;
__u32 golden_gr_value;
__u32 golden_gb_value;
} __attribute__ ((packed));

[RERER]
RERE HiR
enable FRRawbiRIERBEH
golden_r_value BREZHAYAWB RIUEER
golden_b_value BAUEHAWB BIUIEESE
golden_gr_value HREARAWB GRIUIESR
golden_gb_value HAMRANAWB GBIIEER
]|

struct rkmodule_Isc_cfg
[i5%B8]
HEAOTP IscFRBER
[EX]
struct rkmodule_Tsc_cfg {

__u32 enable;
} __attribute__ ((packed));

[KEERER]

RERBR ik

enable FRRIscRIEREEH
36501

struct rkmodule_hdr_cfg
[i5%8A]
hdric E{ER
[EX]
struct rkmodule_hdr_cfg {
__u32 hdr_mode;

struct rkmodule_hdr_esp esp;
} __attribute__ ((packed));
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struct rkmodule_hdr_esp {
enum hdr_esp_mode mode;

union {
struct {
__u32 padnum;
__u32 padpix;
} lcnt;
struct {
__u32 efpix;
__u32 obpix;
} didcd;
} val;
};
[XERR]
RREM
hdr_mode

struct rkmodule_hdr_esp

enum hdr_esp_mode

[l

struct preisp_hdrae_exp_s

(52881
HDRER (S
[EX]

struct preisp_hdrae_exp_s {

faik

NO_HDR=0 //normalt&=,
HDR_X2=5 //hdr 2Iit&E=;
HDR_X3=6 //hdr 3It&E=;

hdr especial mode

HDR_NORMAL_VC=0 //Normal virtual channel mode
HDR_LINE_CNT=1 //Line counter mode (AR0239)
HDR_ID_CODE=2 //Identification code mode(IMX327)

unsigned int long_exp_reg;
unsigned int long_gain_reg;

unsigned int middle_exp_reg;

unsigned int middle_gain_reg;

unsigned int short_exp_reg;
unsigned int short_gain_reg;

unsigned int long_exp_val;

unsigned int long_gain_val;
unsigned int middle_exp_val;

unsigned int middle_gain_val;

unsigned int short_exp_val;
unsigned int short_gain_val;

unsigned char long_cg_mode;

unsigned char middle_cg_mode;
unsigned char short_cg_mode;


af://n1072

ESi 3944

FERBTR
long_exp_reg
long_gain_reg
middle_exp_reg
middle_gain_reg;
short_exp_reg
short_gain_reg
long_cg_mode
middle_cg_mode

short_cg_mode

ik
R ¢ F=5E

KBS FaaE
SRR FRR(E
g S e E
e S TR E
SIS B 7 Rn{E
ificonversion gain, 0LCG, 1HCG
Fiificonversion gain, 0LCG, 1 HCG

giiconversion gain, 0LCG, 1 HCG

(5881

preisp_hdrae_exp_s@EAARRFRERBARIEAN L NS, B, IBHERENSFRNAT
fiq xml, BfraaiEiaisaEsgiq xmitgzUikiE, conversion gainfs&ESensor RS SFHXMNNEE, A2
BE9iE, AFEXFconversion 8%, HDR2XAEY, BHSETRAIPM. EMSEgT#sensorfdiad
A RRYIR N S HHFE.

[fU]

struct rkmodule_channel_info

[i58B]

channeliZ8, rk3588&itioctIfi5%K

[EX]

struct rkmodule_channel_info {

_u32
_u32
_u32
_u32
u32
_u32
_u32

index;

vC;

width;
height;
bus_fmt;
data_type;
data_bit;

} __attribute__ ((packed));

KB R]

FEREBTR faik

index X3 Rzido~id3f9padiE

vC HEivideom R{FERAIVAEE
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FXRBTR ik
SRNREEAIRERE, LANSPDEFEREN, FEBTXINAERERE, K

width
FeE B g sensorfli H DR E

height HENRRFERNRESE, LUNSPDEUIERER, FTEEITXIIRERERE, K
FeE Bk sensorfli H DR E

bus fmt Ft&Ebus_fmt, FEFRFMEDIA_BUS _FMT_EBD_1X8/MEDIA_BUS_FMT_EBD_1X8

SHFIRIET

data_type  ¢EEfdata type, {RIEHIHIREIE

data_bit KEEURERINIE
APIEZEi5EH
xxxx_set_fmt
[EiA]

R EsensorfiiHigzl. XBIERIR— " sensorIRFINSIF SO IR, Bidset fmt TEDHER,
sensorIXFINIER ERERTEIND IR,

HDRFIZG MR AWIERNBT XN REEE, BdioctELHfAEmS, LI, FEFENEHDRI
SRR D IHERE B RESIR,

LEiX]
static int xxxx_set_fmt(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *fmt)

[
sHEm faig TP T
*sd V42 subdevEEHIARIEET BN
*cfg subdev pad informationZEHa{AIEET BA
*fmt Pad-level media bus formatZEHaiRigst BIN
[RENE]
R[E(E fisid
0 23

3F0 K


af://n1143
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xxxx_get_fmt
(]

FRENsensoria gz, IRENEINEHRIFHENEE, WRIEEAAstruct xxx_modeBHEAIEEELEZ
ARDHRNEE, IR ERSESEF—, & set_fmtiJikfE, A@dget fmtREHIAS
BIAYformat,

X FRK3588LARIHIE F, XA S@ITfmt->reserved[0XMRB S HELRNRSERNVAEE(S
B, EHEULIBEX N SEERRENvAEE, BNIEEIAE.

SFFRK3588 K Rt T, MiEiTioctSTIIRKMODULE_GET_CHANNEL_INFO, SR3XEVEEESE.
L8]
static int xxxx_get_fmt(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *fmt)

(B0
SHEM g WA
*sd V412 subdevisFaigst BN
*cfg subdev pad information&Efa{AEET TN
*fmt Pad-level media bus format&&faiRigst i
[RENE]
REE g
0 BIh
E1=) K

S£#EMEDIA BUS FMT &

XxXxx_enum_mbus_code
[HiA]

BzEsensorfgitibus format, IRENFHSIRIEStruct xxx_modeZSEFEN — MRS EATE, BHEER
sensorikEFNTIFM B NDIER, X PMREAILIRIBEATEREEZAIbus format, REIRESE,

L&A

static int xxxx_enum_mbus_code(struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_mbus_code_enum *code)

SHEWN fiig WAL
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s4am ik WAL

*sd V412 subdevisaiAigsEt TP

*cfg subdev pad informationZEHaAIgEt BN

*code media bus format enumerationZ&H{AIEEt %]
LEREE]

iREE fEiR

0 B

JE0 KM

TERRGE T EHEGEENI N format, &EMEDIA BUS FMT 3

xxxx_enum_frame_sizes
[Hi]

KZEsensorigiHi K/, IREIHSIRIEStruct xxx_modeZBiTE X — 1 eFSEiairEE, EmiE7tsensor
IXSSHFHIR N D HER, XNMREAT RIS T EEmEFNo R, REIKEME.

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

struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_size_enum *fse)

(B8
SHEM g WA
*sd V412 subdeviEraiiigst BN
*cfg subdev pad informationZ5HHAsEET TP
*fse media bus frame sizeZ& {5 ET i
[RENE]
A= fix
0 %Ih
3E0 K

xxxx_g frame_interval

(iR
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BN sensoria HifEfE. IRFIPEtRIEstruct xxx_modefEHE N — 1 \ES T E, BEENEREN
MERERSNER, KFIETIEIIvblankfERMEENER, WRFBEIREEFRER, XiIOIREIZE RN Y
B, EEEEIARIVblankFIXaTHIvblank(EHITIEE, LUXNGSEHIIMEMR, HE4E8NA.

(&l

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

(&1

sHaMm A PN Th o

*sd v412 subdevEstaiRigET ZTIN

i pad-level frame rateZ5Ha{iigt i
[R[EHE]

IBZEHE ik

0 FXZh

3F0 K

XXXX_S_stream

(i)

gEstreamBE AL,

R —ARIRIEE NRISEonsLHstart_stream/stop_streamiF],

start_stream BESLIWIIAN S FRREENECE, VIIRHBLSHEECE, FEEuEmR.
stop_streamE L stream of i /FRSECE

L&A

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

(B0
SHEM g TP T o
*sd v412 subdevZEHaAIEET LTI
on 1: Bafistreamigi; 0: {Z1Estreamigi =P
[RENE]
A= ik

0 [52%)
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iREHE faik
3F0 ES/d

XXXX_runtime_resume
[HEiR]
sensor_EEEATHIENEREL,

R EmFEEHsensor FEBRIR(E, B LBBIEREXNRE, HEsensoriRahE MG EE _EEIKENE
FHpm_runtime_get_syncE_EE8,

L&A

static int xxxx_runtime_resume(struct device *dev)

(=81
g e ik PN Th
*dev deviceZ5H{R gt BN
(E[EE]
iREE faik
0 R%IN
3F0 K

xxxx_runtime_suspend

[Hid]

sensor NEEATRIENEREL.

EREEmEMsensorf NERIRIE, FH{EsensorikaNEMESEE EEIKIEREpm_runtime_put>k FEE,
LB

static int xxxx_runtime_suspend(struct device *dev)

(=81
SHEM g WA
*dev deviceZEHAAIEET A
HEEHE]
REE g

0 j52%)
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iREHE faik
3F0 KM

xxxx_set_ctrl
[HEiA]
BER/\AI2 control &,

iEAAVAI2 controlép SRS, TEREIX/MNEIEREL, MAIZEcontrolSE RS, BIXMEERECkE S

sensor,
FELIAIVAI2 controldgSaILASE 2.4 &% struct v4l2 ctrl opsiit
&l

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(B8
SH2Mm iR WmAmE
*ctrl VAI2_ctrig5HafRigEt BN
[RENE]
A= fix
0 Ih
E[=0) K

xxx_enum_frame_interval
(i)
W& sensorIFHIMIEFRSEL,

IREFPEARIEStruct xxx_modefEEN —MFHSERNEE, ATLUSEESHHI Mo #HERTRIMMIE)
Rz LR, XIO—RAEAK, MumMREEEZEIEZblank,

(&%l
static int xxxx_enum_frame_interval(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_interval_enum *fie)

1]
SHEm ik PN T
*sd FIRELH BN

*cfg padECESE TP


af://n1402
http://2.xn--4%20%2A%2Astruct%20v4l2_ctrl_ops%2A%2A%2C-8h26dhyc9xmsu2d1v2akx8bca4966jl0qgda3288m8g9dnv0abxa/
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s4am iR WAL

*fie IEIFRSEY T
(R[EHE]

R[EE fisid

0 23]

k0 K

xxxx_g_mbus_config
(]

FRE RIS, SRR BIEEFHFO/MIPI/LVDSENFh2EE, HOR@EFE
BT601/BT656/BT1120, MIPIFEEDPHY/CPHY MY, 1EHISEITIXMECFREN Y Fisensor{EANRZ
280, FHIAEFIRRAIRESR.

EEan{ERmipiRs, 2iSensorsziFSMMIPHEREIEICRT, ATLARIESensor MEI{FERRNIMIPHEI(_LIESE).
5]

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

[B#]
sHaEm iR PN Th o
*config R ESH e
(RENE]
IREE A
0 I
e[ K

xxxx_get_selection
[HEiA]

EEEHRESE, ispmANREEKRI6XITT, SESXITT, X Fsensor@iHinHERARTSXIFFaksensor
B D IRARINESYER, aISCILX MRS HEINIspHID HERMEE,

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

struct v412_subdev_pad_config *cfg,
struct v412_subdev_selection *sel)
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s4am iR WAL

*sd FIRELHI ETDN
*cfg padEcESE] BN
*sel HE28 i
[EEIE]
IBEE A
0 B
3k0 K
XXxx_ioctl
[HiA]
ioctl FAETSSLHL.
&%

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

=]
SHEM iR PN
*sd FIRELAH ZTIN
cmd hEmEE TP
*arg EERISE BN/
[ERENE]
A= ik
0 Bh
3E0
IRENIBIET T

1. IR EI2CFEFIRENERS .

1.1 tRiEstruct i2c_driveriiBBECILA AL R:
struct driver.name

struct driver.pm

struct driver. of_match_table

probeiREy


af://n1526
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removeRREg

1.2 probe R E LI T A
1). CIS IRBERAAE, FTEEMFTDTSUEFFENZIR, &% Cameral@ s Hift(DTS);

1.1) RKFEABERENX, & H i Frockchip,camera-module-xxx, IZEB0 R RS HIKEN &L BEPESHY
camera_engineX&RE QR SEHIILES;

1.2) CISIRERIFE N RKIBXSE R —RE LTI

FERB ik

CISIRETIFS SKFRAMNERIRNT BRIR 5 R ISR RKESHE IR IR R FBAPHIHAT S, 1ZRE
ERFep EIREY, —RRBFRAxvclk

CISIRE 1= _

- 5140 : Resst3|jl,Powerdown?s []

CISIZEizE _ . N .

o BEENR e o1 SR TR SR SRR BIigpio, regulator

1.3) CISIREIDSHAE, BT LS BRI E R F/E 2 KRR & DS LAEGERA-AERIE, S92
ZE B ELR.

1.4) CIS v412i8F LA mediaSLiRRI#Iaa 1k

VAI2FigEE: v4l2_i2c_subdev_init, RK CISIKEhEksubdeviliE BRSSP Srk_aiqifal,
BITZIR ST LIRS s ;

mediasCfR: media_entity_init

2. &2%struct v412_subdev_opsiiBAsCHIvAI2 FIERIKEN, FESLILAT3MRA:

struct v412_subdev_core_ops
struct v412_subdev_video_ops
struct v412_subdev_pad_ops

2.1 &%struct v412_subdev_core_opsiEsCIIEREIERE, FESCILATEIE:

.S_power

%

s_powersCHsensorfiy L REBIR(E, XF—LHERERKIKMsensor, FJLURAMHAHE SIS
88, ELEBEHIT, s_streamRBEERNRDHERECEV/NAISIFEE, INRIIHEE.

.ioctl

.compat_joctl32

ioctl EESLHHIRKIE IS, PR:

FLRBR ik

DTSXHEMARBERIRERRE), BEiZH< L

RKMODULE_GET_MODULE_INFO ) R
{E5camera_engine, FATIRBITHET



RARB

RKMODULE_AWB_CFG

RKMODULE_LSC_CFG

PREISP_CMD_SET_HDRAE_EXP

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

RHAOTPEEFEREER T, camera_enginelBIdiZan<
EiBEAEAAWBIREE, CISIREIGRESMAIEA
AWBIREELLRE, HRR/B GainfEIZREZICIS MWB
e

BEOTPEEFEREER T, camera_enginel@diZa<

EHILSChRE(EAERI(ERE;

HDRIEIR B IFMEEstruct preisp _hdrae exp s

REHDRIET,, BIsCHinormalfihdriflif, FHFEIKNE
Fehdrflnormal 2B B{SEIEHMS & struct
rkmodule hdr cfg

SREN L ATHDRIE 1 HHS# struct rkmodule hdr cfg

REZMEER A conversion gain, #0imx347,
0s04a10 sensormconversion gainfIThee, =ikt
#Jconversion gainAJ LATE(RERE TS RIFAYSIR
tt, fsensorAsziFconversion gain, AJASEHY

{XECEsensor@&stream on/off&517ee, HFRES
fiI, RK3588x7#iZEmEIY, ATFHR—ABEER, ¥
HeEZEBRIISE

RK3588FIEIREVEIEE R, BAiAvicapAJidO~id3XIhz
ve0~ve3, MRBRFAHRZEKRAETX N HSEEBREE
B, WISPD/EBDEUEREE. 3588LUFIS - iEid
get_mREUEEES.

RK3588HIBRIIETIABINECE, HHSEZERL
.1

2.2 &#struct v4l2_subdev_video_opsinBAsCINEEERE, FTETILATEIEREL:

RRRB ik

FREIRRAIREL, XFFmipi clkZcontinuousBItET, W/RTEXAMEEER
HAFEEIRR, HREIFEIER, SRBIAZIMIPI LPIRZ

.S_stream

.g_frame_interval

SRENIUEIRS4R (=R)

KBRS, YWFMIPHEL, sensoriRaiAE AR laneffcBaE
EHDR,@IixX/MEOREIZFIsensor TEEZ, FRIMIPIELE

.g_mbus_config

2.3 &#struct v4l2_subdev_pad_opsiPAsSCINEEEREL, TELIMATNEIERE:

RERBR g
.enum_mbus_code

.enum_frame_size

WA YFICISIRE S EURIB T, SCIS& xxxx_enum_mbus _code

WA MFICISIRENST S0P, SCISE xxxx_enum frame sizes



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

ERE iR
RKISP driver@diZEIESKENCISHHAOEUERTL, St 3

Bayer raw sensor, SOC yuv sensor, BW raw sensorigitBAIEHESS

.get_fmt

8¢ BFE Y SEMEDIA BUS FMT F5t3dfield 7RSS, S%struct
v4l2 mbus framefmtiEN; SCIIESExxxx get fmt

set fmt RECISIKNEHEIEETUAR D HER, SWsCHl, SLHS®E

xxxx_set fmt

itsensorSTSHOMIAN, BASWE. THME%

.enum_frame_interval .
xxx_enum frame interval

ECEREISH, ispMN\NBEEEKI6XTT, BESXF. LUSE

.get_selection .
XXXX_get selection

2.4 2%&struct v4l2_ctrl_opsiiiBASCI, FESCHILATEE

RARE ik

s_ctrl RKISP driver, camera_enginel@BSi&EARRAIERSLHICIS BRI

S% CISIREVAL2-controlsI|Z2 1 SEIEEHIID, HALITIDETEEIREEE, X3P LHl%Estandard
integer menu controlsF=(3CHL,;

FARB ik

S CISIKEVAL2-controlsHI|ZE 1 FHREENX, BRIRKISP driveriRiEix
I SIREBMIPIR SR

V4L2_CID_LINK_FREQ

EXIMIPIZEE:: pixel_rate = link_freq * 2 * nr_of_lanes /

V4L2_CID_PIXEL_RATE )
bits_per_sample

V4L2_CID_HBLANK £ CISIKENVAL2-controlsFlZE 1 RiRAEEN.

V4L2_CID_VBLANK 2% CISIKENVAL2-controlsyZe 1 R X

RK camera_engineiBEigA L SRBWEEERITEREYS, HPPRIANAT:

YA

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

HTS = sensor_width_out + HBLANK;

VTS = sensor_height_out + VBLANK;

HrLATIDEF=4I2E, RK camera_enginel@idiZan$is4ICIS

ERER iR


http://xxxx_get_fmt/
http://xxxx_set_fmt/
http://xxx_enum_frame_interval/
http://xxxx_get_selection/

FARB ik

V4L2_CID_VBLANK JHEEVBLANK, #Himy@%frame rate, Exposure time max;
V4L2_CID_EXPOSURE IREENATE, B BT

VAL2 CID_ANALOGUE. GAIN i%%ﬁa?siﬁ%é, SCFR/gtotal gain = analog gain*digital gain; B
fi: 1BESFE

VA4L2 CID_HELIP REKFERG, ispAHE&INEE, MNREEE&, (FHsensor

HOSEANH

VAL? €I VFLIP REFEEHRR, ispAHRGIEE, WRFEHEK, FRsensor
AOSEANH

V4L2_CID_TEST_PATTERN SCHtest pattern, EWZR, ATARATFREIK, RIBEFELU

2.5 HDR JXEhsEI 25T

2.5.1 £ettEzexposure, gaini@idtnavARBSIH, LiNEAHDRIERAT, @idioctlfs
PREISP_CMD_SET_HDRAE_EXP{Ei#S#8, tntEv4I2ap<SHRIVAL2_CID_EXPOSURE,
VAL2_CID_ANALOGUE_GAINA{#ER, PREISP_CMD_SET_HDRAE_EXPLIIRTEERUBERFSE, &
start_streamB ¥R EEE, BSESVIRBECEFHSitsensor, BEIEVRAEEEERRIZOAE,
XEFHUERE NS IS E A BRI S 0T, FERMRSkacltil. FEFRNEVBHEEE
AR B RIS 17eS, =8 Estart_streamRERIECS, AFEENTIREHHNSE—IT=E
FIVIRI IR S 2T EL.,

2.5.2 sensor 55428 AYHDR/LINEARRZE, @EiT
RKMODULE_SET HDR_CFG/RKMODULE_GET HDR_CFG, HDR sensor®sRsCHl, AREIFEH{TiER
i,

3. CIS AR T RIEHEHIRIEDETENX, CISIRESAPRENEEXRHADTSIRED RRIPortRISIHE
EEXR, &% S 85T (DTS)RXFPort{ERRIEIA.

4. CIS XI5

VCMBEZ})

VCMIg&HiEM(DTS)
RK VCMIBEIFAE S 481508

& ik

=tlEE] VCM T BeisERE AR S M EB S LA B a TR R IR(IREIR ), LtEATVCM
i driver icHYiaHHEEIRERE X NEEER

BUEFE VCMRUF RSB R SL AR A Bl TIE R Eim (R ER), LRTVCM driver
i iCHY%E HH FRIREE XV EEFE IR

Qf;ﬁ' VCMBEET IR th A4 4RsS, VCM driver icEE A NV EEE ByvemigiRs B, LA
E_"é EEAEEMINGS, RS TR BN E BrMEna;
T

vinl49c: vml49c@Oc { // vemIREhfd &, SHFAFE &5 EAA XA E


af://n1734
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compatible = "silicon touch,vm149c";

status = "okay";
reg = <0x0c>;

rockchip,vcm-start-current
rockchip,vcm-rated-current

<0>; // SikfEshi
<100>; // SGikfEE i

rockchip,vcm-step-mode = <4>; // LyikiRahi el sy s
rockchip,camera-module-index = <0>; // #4455
rockchip, camera-module-facing = "back"; // #4l#lE, 4 "back"fl"front"

18

ov13850: ov13850@10 {

VCMIEZ5 A8
EE SR RS 5iRE

struct i2c_driver

(52881

EXi2c BRERMER

[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;

KR R]

R

@driver

@id_table

@probe

@remove

w60

ik

Device driver model driverFEG SIRNFEFRFIS DTS/ FAHZEH1TICERY
of_match_table, Zjof_match_tabledrfJcompatiblelgiFldts3{4HIcompatibleld
PUECHY, .probeREA4ER

List of 12C devices supported by this drivertERkerneli&E{ERof_match_tableF]
dtsiERMREHITEHITICES, NkernelfERiZtableidt{TILAS

Callback for device binding

Callback for device unbinding


af://n1751
af://n1752
af://n1753

static const struct i2c_device_id vml49c_id_table[] = {
{ VM149C_NAME, O 1},
{{01}}
s
MODULE_DEVICE_TABLE(i2c, vml49c_id_table);
static const struct of_device_id vml49c_of_table[] = {
{ .compatible = "silicon touch,vm149c" },
{{01}}
};
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)
};
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,
s
module_i2c_driver(vml49c_i2c_driver);

struct v412_subdev_core_ops
[i528R]
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
[KHERLR]
RREM ik
ioct] called at the end of ioctl() syscall handler at the V4L2 core.used to

.compat_ioctl32

provide support for private ioctls used on the driver.

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


af://n1777

w60

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

#ifdef CONFIG_COMPAT
.compat_ioct132 = vml49c_compat_ioct132

#endif

I

BeifER T FaSFAB octISCE B IAT RS BN EIE.
RK_VIDIOC_VCM_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 (*try_ctrl)(struct v412_ctrl *ctrl);
int (*s_ctrl)(struct v412_ctrl *ctrl);

b
[KERER]
FERBTR 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.
w60

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

15

vm149c_get_ctriflvm149c_set_ctrlX FEAcontroli#t{T 7 24

V4L2_CID_FOCUS_ABSOLUTE
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APIE i BH
xxxx_get_ctrl
(&R

RN SIXR RIS,
&

static int xxxx_get_ctrl(struct v412_ctrl *ctrl)

(B8
SHEM iR
*ctrl V412 controlZ&&iaftgEt

[RENE]
A= fEiR
0 B%Ih
3F0 K

xxxx_set_ctrl

[HiR]
RESABINUE.,
LB

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(B
SHEM i
*ctrl V412 controlZEHREET
GR[E(E]
iEEE i
0 225

3F0 e/

PN Th
LT

WAL
TN
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xxxx_ioctl xxxx_compat_ioctl
[Hid]
BENXioctlfISCIEE, TERSKBDIABHRINIEISE,
ST HENX RK_VIDIOC_COMPAT_VCM_TIMEINFO,
LB
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)

(B8
SH2Mm g WA
*sd v412 subdeviEtaiigEt TN
cmd ioctl&ps TP
*arg/arg SIS i
[RENE]
iZ[ElE fix
0 BIh
E[=0) K
IRENISET TR

1. EBHRERYI2cFE R IRENERS .

1.1 iRiBstruct i2c_driverifiR, TESLILAT/LERSD :
struct driver.name

struct driver.pm

struct driver. of_match_table

probeiRE]

removeRREy

1.2 probe R E SCIIH TR :

1) VCMIRERIFEAR, EEIREDTSHIR, SEVCMies it (DTS)

1.1) RKEABEBEEN, AR rockchip,camera-module-xxx, TERIZMHIGHSEFICamerail R
BHTUCHEL,

1.2) VEMBEEN, &= irockchip,vem-xxx, FESRIFHSEEEIERA. FEBR. BE
I, SHIRSABHREERLEERX.

2) VCM v412igg& AR mediaSERRI#IIR1L.


af://n1870
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VAI2FiREE: v4l2_i2c_subdev_init, RKVCMIEzIEksubdevifiEHCHNEET REtARPE
camera_enginel|d), BISIZi&HET RSLILEREES;

mediasLfA: media_entity_init;

3) RKAFEIRSRATLEN IR TIEAINESHEN9(0,64], RAFRLENTBHITIREVCMIR
SRR EXINAYENSEEASHER, FERAR], ZREFEINEIX2E BRGTHRERE,

2. EIvARFEEIRE), EESLILAT2/ R

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £#v412_subdev_core_opsiiBAsSCIIEEREL, FELIMLATEIEREL:
.Joctl.compat_ioctl32

ZEEFELIRKFABIEHIGS, &

FERETR faik

camera_enginelBid iz SIRBU RE LRI RAYE], fELR
FIBTR LIRS LELUR CISIRPR AT (B ER B B SR LB ahid B R e
S, BEABoIESELBEE. VCM driver icEBifEIHIE
IEXK.

RK_VIDIOC_VCM_TIMEINFO

2.2 £3%&v4l2_ctrl_opsiiBASCINENEREL, FESCILATEERES:
.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlfl.s_ctriLAtAEAIVAI2 controlSEIL 7 LA &S

RERER U

camera_enginel@dizap S KIREBFBRAINGLAVENI(IE, RK

V4L2_CID_FOCUS_ABSOLUTE
- B AFEIEPRBRA BN BN TR ESHE X 9(0,64],

FlashLight3Ez])
FLASHLighti&&iE#(DTS)

SGM378 DTS &%

&i2cl {

sgm3784: sgm3784@30 {//INJ/T ¥4
#address-cells = <1>;
#size-cells = <0>;
compatible = "sgmicro,gsm3784";
reg = <0x30>;
rockchip, camera-module-index = <0>;//INY6) I % N came ratfis]gq 5
rockchip, camera-module-facing = "back";//[ANJL % N came ratbidiifm
enable-gpio = <&gpio2 RK_PB4 GPIO_ACTIVE_HIGH>;//enable gpio
strobe-gpio = <&gpiol RK_PA3 GPIO_ACTIVE_HIGH>;//flashfili’gpio
status = "okay";


af://n1943
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sgm3784_led0: led@0 {//led0¥ #1558
reg = <0x0>;//index
Ted-max-microamp = <299200>;//torchilix i
flash-max-microamp = <1122000>;//flashi& ki
flash-max-timeout-us = <1600000>;//falshiz Kt
I
sgm3784_ledl: led@l {//Tedli¥#{5 .8
reg = <0x1>;//index
Ted-max-microamp = <299200>;//torchfii & ki
flash-max-microamp = <1122000>;//f1ashix=0E Kt
flash-max-timeout-us = <1600000>;//falshii Kl
};
};

ov13850: ov13850@10 {

flash-leds = <&sgm3784_led0 &sgm3784_Tledl>;//IN)t)T ik #HEE S| camera

GPIO, PWMiZEHI dts &%F:

flash_ir: flash-ir {
status = "okay";
compatible = "led, rgbl3h";
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_PA1l GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <1>;
rockchip, camera-module-facing = "front";
};
&i2cl {
imx415: imx415@la {

flash-leds = <&flash_ir>;

e o — .
FEs:

1. B EREREANOTRBER DAIERIE, WRZBLAIMMNELT, dts #ETTR label FERIrFH
FASRIRBUBE2EEY, led*MEXTIBIrFEREIRRNA].,

2, WFXMENSIEHRARERE, BRiER, —MEEERE, BiZERgpioEHl. B—
MESRER, £Apwm, BYATAEHIRERE, dts pwms B enable-gpio, —ik—FHtHE.



FLASHLight3Rzji5i 8B
HiRRRREIRE

struct i2c_driver

[i58B]
ENXi2c RBKMER
[EX]

struct i2c_driver {

/* Standard driver model interfaces */

o

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;

FLRB ik

Device driver model driverFE28 SIRaIFFRFNS DTS EAMZ B TITEAY
@driver of_match_table, Zjof_match_tabledrfJcompatiblelgFldts3{4AIcompatibleld
UCECAt, .probeR#AESuER

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

@id_table . A st e . A
dtsiEAHR B TEHITICES, NkernelfEMAixtableit{TILES
@probe Callback for device binding
@remove Callback for device unbinding
[7R6]

static const struct i2c_device_id sgm3784_id_table[] = {
{ SGM3784_NAME, O },
{{01}}

3

MODULE_DEVICE_TABLE(i2c, sgm3784_id_table);

static const struct of_device_id sgm3784_of_table[] = {
{ .compatible = "sgmicro,sgm3784" },
{{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 = {


af://n1952
af://n1953
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.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,
3
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
KRS
RREM 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.

[R=B1]

static const struct v412_subdev_core_ops sgm3784_core_ops = {
.ioctl = sgm3784_ioctl,
#ifdef CONFIG_COMPAT

.compat_ioct132 = sgm3784_compat_ioct132
#endif

15

ERIfER 7 A TEFAR o ctiSTEINYEAT ST EHE B EIA.,

RK_VIDIOC_FLASH_TIMEINFO
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struct v412_ctrl_ops
[528A]
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);

BE;
[XERR]
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.

6]

static const struct v412_ctrl_ops sgm3784_ctrl_ops[LED_MAX] = {
[LEDO] = {
.g_volatile_ctrl = sgm3784_TledO_get_ctrl,
.s_ctrl = sgm3784_ledO_set_ctrl,

3
[LED1] = {
.g_volatile_ctrl = sgm3784_ledl_get_ctrl,
.s_ctrl = sgm3784_ledl_set_ctrl,
}
3
APIE iR BH

xxxx_set_ctrl

[HEiR]
RERNYOTED, BiRfiflash timeouthd|al,
[&EX]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

1]

o e ik LPN T o

*ctrl V412 control&HafigsEt TN


af://n1998
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GER[E(E]

EEIE ik
0 B%Ih
k0 K

xxxx_get_ctrl

iR

SREN NS ERT EPEIRTR
L&

static int xxxx_get_ctrl(struct v412_ctrl *ctrl)

(B0
SHEM g WA
*ctrl V412 control&HaiAigst i
[ERENE]
iREE fEiR
0 Bh
3E0 K

xxxx_ioctl xxxx_compat_ioctl
[HiR]
BENXioctlfISEIERE, TERSFKECNT SHIBIEISE,
ST HENXRK_VIDIOC_COMPAT_FLASH_TIMEINFO,
GEiZ]
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)

(B8
SH2Mm ik WA
*sd V412 subdevi&iaiigEt TN

cmd ioctlaps TP


af://n2043
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s4am ik WAL

*arg/arg SHGEE i
(R[EHE]

R[EE fisid

0 22

k0 K
IR=NIBELE

SFEEgpioEiEE ledr] 2 (FEHkernel/drivers/leds/leds-rgb13h.cfl
kernel/Documentation/devicetree/bindings/leds/leds-rgb13h.txt

It F-flashlight driver |CEHRAN A EFEIE

1. IR 2c FIRFIRENERSS .

1.1 1R#Bstruct i2c_driverffiiX, FESLILATILERS

struct driver.name

struct driver.pm

struct driver. of_match_table

probep&Ey

removeREy

1.2 probe R ELIAATS IR :

1) flashlightiR B &IFIREN, EEIRENDTSHIR, SEFLASHLIGHTIZEEAH(DTS);

1.1) RKEABEBEEN, fpgA=rockchip,camera-module-xxx, FERIZHIZEESEFICamerail R
BHTICEL,

2)flashi®B3:

SFTFWedAYET, EMHled0. ledIEREZHITXS.

/* NOTE: to distinguish between two Tled
* name: Ted0 meet the main Ted
* name: Tedl meet the secondary led
*/
snprintf(sd->name, sizeof(sd->name),
"m%02d_%s_%s_led%d %s'",
flash->module_index, facing,
SGM3784_NAME, i, dev_name(sd->dev));

3)FLASH v412i28 LA mediaSEARHIHIIAL.

VAI2FiREE: v4l2_i2c_subdev_init, RK flashlight3kzEksubdevifis B oHIRE T mHtARE
camera_enginelfi|d), BIFIZI&ET msLlledizH;
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mediasLfK: media_entity_init;

2. 5EMvAFEEIRE), EFESEMAT2ER:

struct v412_subdev_core_ops
struct v412_ctrl_ops

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

ZEAEELHIRKFAG EEFIar <, k.

ERER U

camera_enginel@BIdiZap SIREULIR led=AIATIE], HEIESRFRT

RK_VIDIOC_FLASH_TIMEINFO g T
CIshigy CRIBIRSENY T =2 /E.

2.2 £%v412_ctrl_opsinBASCHIEEREL, FESCILATENEREL:
.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlfl.s_ctrlLAARAEAIVAI2 controlSLIL 7 LA T A<

RRBIR iR
VA4L2_CID_FLASH_FAULT SRENRY LTSRS R
BELediEt

V4L2_FLASH_LED_MODE_NONE
V4L2_FLASH_LED_MODE_TORCH
V4L2_FLASH_LED_MODE_FLASH

V4L2_CID_FLASH_LED_MODE

V4L2_CID_FLASH_STROBE EHIRSEKT F
V4L2_CID_FLASH_STROBE_STOP EHIIRYERT R
V4L2_CID_FLASH_TIMEOUT RERYTIERARFEESATE
VA4L2_CID_FLASH_INTENSITY RENFEITEILEBR
V4L2_CID_FLASH_TORCH_INTENSITY RENEREICHIR

FOCUS ZOOM P-IRISIEE]]

XEIRHEN RS HBIEH BXIEE(FOCUS). TE(EZOOM), BatytE(P-IRIS), BHFERLSH
BNIEHA R REHHSTNER, B IR MERE— M NESA. RIEERNRSH, W
SPHEBIRYE A, ATLUBIRENEISE R SPIERR FiRts, AETESEMP6507, MS419083RA: FiiiARKE)
SELMAVEIRGEN. EENTEEI.
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MP6507i&&iEM(DTS)

mp6507: mp6507 {
status = "okay";
compatible = "monolithicpower,mp6507";
#pwm-cells = <3>;
pwms = <&pwm6 0 25000 0>,
<&pwml0 0 25000 0>,
<&pwm9 0 25000 0>,
<&pwm8 0 25000 0>;
pwm-names = "ainl","ain2","binl","bin2";
rockchip,camera-module-index = <1>;
rockchip,camera-module-facing = "front";
iris_en-gpios = <&gpio0 RK_PC2 GPIO_ACTIVE_HIGH>;
focus_en-gpios = <&gpio0 RK_PC3 GPIO_ACTIVE_HIGH>;
zoom_en-gpios = <&gpio0 RK_PCO GPIO_ACTIVE_HIGH>;
iris-step-max = <80>;
focus-step-max = <7500>;
zoom-step-max = <7500>;
iris-start-up-speed = <1200>;
focus-start-up-speed = <1200>;
focus-max-speed = <2500>;
zoom-start-up-speed = <1200>;
zoom-max-speed = <2500>;
focus-first-speed-step = <8>;
zoom-first-speed-step = <8>;
focus-speed-up-table = < 1176 1181 1188 1196
1206 1217 1231 1246
1265 1286 1309 1336
1365 1396 1429 1464
1500 1535 1570 1603
1634 1663 1690 1713
1734 1753 1768 1782
1793 1803 1811 1818>;
focus-speed-down-table = < 1796 1788 1779 1768
1756 1743 1728 1712
1694 1674 1653 1630
1605 1580 1554 1527
1500 1472 1445 1419
1394 1369 1346 1325
1305 1287 1271 1256
1243 1231 1220 1211
1203 1195 1189 1184
1179 1175>;
zoom-speed-up-table = < 1198 1205 1212 1220
1228 1238 1249 1260
1272 1285 1299 1313
1328 1343 1359 1375
1390 1406 1421 1436
1450 1464 1477 1489
1500 1511 1521 1529
1537 1544 1551>;
zoom-speed-down-table = < 1547 1540 1531 1522
1511 1499 1487 1473
1458 1443 1426 1409
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1392 1375 1357 1340
1323 1306 1291 1276
1262 1250 1238 1227
1218 1209 1202 1195
1189 1184 1179 1175

1171 1168>;
it;
&i2cl {
imx334: imx334@la {
Tens-focus = <&mp6507>;
}
3
&pwmb {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwmbml_pins_pull_up>;
i
&pwm8 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm8ml_pins_pull_down>;
center-aligned;
B
&pwm9 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm9ml_pins_pull_down>;
center-aligned;
i
&pwml0 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwmlOml_pins_pull_down>;
i
RKFABENIREA:

FLRB ik

rockchip,camera-

. cameraFS, FllcameralLERHI=FER
module-index

rockchip,camera-

_ cameragf[@E, FlcameralCERAY=ER
module-facing

iris_en-gpios IRISEREGPIO

focus_en-gpios focus{HREGPIO



FARB
zoom_en-gpios

rockchip,iris-
step-max

rockchip,focus-
step-max

zoom-step-max

iris-start-up-
speed

focus-start-up-
speed

focus-max-speed

zoome-start-up-
speed

zoom-max-
speed

focus-first-
speed-step

zoom-first-
speed-step

focus-speed-up-
table

focus-speed-
down-table

zoom-speed-up-
table

zoom-speed-
down-table

ik

zoomf{EBEGPIO

P-IRISEHFBH S IHIER AL 2]

XIEELCHEBH TR AL L

BESHENBHINRATH

IRISEFRRYLSHFEHAIEENERE

focusfERRRYLSHFEHAIENER

i

focus{ERAYEHEN AR TIERE

zoom{EFRRYHEBH A ENERE

zoom{E R HEBH IR KNI TIRE

focus/SENEEEITRISEL, REINEXEFLLAIEINEEL, (EMNERER
ETRIRS AR ERA—

zoomBEaEREIETHILE, REINEXEFLANEINLSE, ERMEER
EITHRS AR ERL—

focusIERMIERAEZRDI, ARBSEERILEML, KERAIERINE
BRZeE) S BUINERIMARIEURRECEHR, FcESEER R, NEEE
[EHEESRET, INEMLRIMENBE BIARKEMEE, KAEE
L HDARKEI TIERE.

focusififiZe, HERMZRAETNTINEMLZRAE, EINEMLZT
2, NiEGEREHE T, SEREHEESRET, SiRBEE MR
£, MIRIER LR IR ZIITREE].

zoomNIEMLRAERS, WESHEMNNEML, BSEMRIBRZINE
HRZeE) S BUINERIMARIEIRRECEHR, FcEsEER R, NWEEE
[EERESEET; INRHRIMEN BT DARAEHIEE, RAERE
I EHDERANEI TERE.

zoomiFERINE:, IRIRHIERAER/INTINEMERAE; EINEMZETT
3, NREMZ TN, SEREMERESRIET, &P ERE
£, MRIEHZeH ISR ZII TR E].
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struct platform_driver

[i526R]
EXTFEREBWEE
[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;

FBLRB ik

struct device_driver driverE 28 IKENZFRFIS DTS MM ZHITITERY
@driver of_match_table, Zjof match_tabledrfgcompatiblelgFldts3SZ{4A9compatiblels
UCECRT, .probeR#A AR

NS kerneli&BEHof_match_tablefdtsiEAMKEZHITIHITICES, NikernelfEREiZ

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

@remove Callback for device unbinding

[=61]

#if defined(CONFIG_OF)

static const struct of_device_id motor_dev_of_match[] = {
{ .compatible = "monolithicpower,mp6507", },
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),
L
.probe = motor_dev_probe,
.remove = motor_dev_remove,
s

module_platform_driver(motor_dev_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
REERER
RREM 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 motor_core_ops = {
.ioct]l = motor_ioct],

B

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

I

struct v412_ctrl_ops
[i548B]
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

KR R]
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FARB 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.

[f]

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

B
APIEZEiREB
xxxx_set_ctrl
(i)
ERREVAI2_controiREXIE. TE, PHRBIMNE.

ST LATVARIVESS

RERE ik
V4L2_CID_FOCUS_ABSOLUTE EHIXE, ORI RERR/N, EANEW
V4L2_CID_ZOOM_ABSOLUTE EHITESR, 0RRBAESR/)N, WamRK
V4L2_CID_IRIS_ABSOLUTE BEHIPYBFFORIKN, ORI CEXA

(8]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

[B#1
SHEM fid WA
*ctrl V412 control&faiAigst TP
[RENE]
iREE iR
0 Ih

k0 K
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xxxx_get_ctrl

[HEiR]
VERREVAI2_controlBRENRTEE. 3TEE.

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 ik A
*ctrl V42 controlZ5FaiRigEt i
[R[EHE]
IZEE ik
0 FIh
3E0 N
xxxx_ioctl xxxx_compat_ioctl
(]
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, FARMASRIIES IR ErTm/EaERL
g

TEMNEER, ARMASRIINEE AEETMEIER
g

FERREER, FRASRIINES 9 BEEERIERL
g

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)

(S8
SHEMR ik WA
*sd V4|2 subdeviEHIAEET =TI
cmd ioctléys TIN
*arg/arg A ti=ta M
[E[EE]
ZEE iR
0 Y|
30 N
LIE o2 S

XITFSPUEHIRIIRANE F, FILAERSPHESEHHTIREIRENFAE, RKEFIRFNEAMP6507, HiE(EMR
pwmigIHIEFIRA, BIEMP6507#TINERIK, FTLAERplatformfELRiIE.
IX&1&%E: /kernel/drivers/media/i2c/mp6507.c

AR R T :

1T ER0platformFiZEZIRENEES .

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

struct driver. of_match_table

probeR

removegREy

1.2 probe FREISCINAHTIHEA :

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
[ . 213 2 CONNECTION DIAGRAM
A |+ [+ == A 8
40K
B — |+ [+ = A B
E |+ |—|— |+
Qutput Shaft Rotation CW
1.3) SREUFERES B, MP6507FREFA4 N pwmr=AE L HBHIEHIR,, BTFEGFpwmBIR, MXIE.

TR, PHE=NCHEBNIEER—1"MP65073RaN253KE, ATLABIE gpiosk{FREXIRAIMP65073R 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{EBAYRcontinuoustEs;,, FEEMEEER, KEEEEH
pWMIETZANES, HHERTRE XA pwm, IETEEEEE TR SR N SIS NERT 28
RS pwmERiER, MMSCHLEH A0,

3) init_completion, i@ completionSEMELEHH, REME—TDEBIRELER, T—1BikE
1EABEHT,

4, v4I12i8 LA mediaSEAREIFIMA L.

VARFIEE: val2_i2c_subdev_init, IFFIERsubdevifiEE 2RISR RRAFSrkaigiha, Bidiz
IRET LI ik A

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

motor->module_index, facing,
DRIVER_NAME) ;

2. 5EMvAIRFEFIEE), FELMEAT2/M kR

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £3#v4l2_subdev_core_opsiiBASCIIEEREY, FELIIATNEIERE:

.ioct]
.compat_ioct132

ZEAEESLHIRKFAGEEFIa <, k.

5

ERER 1)



RARB ik

MENREER, FRASRIIES X SErem/aiIERL

RK_VIDIOC_VCM_TIMEINFO
g

TENREER, FARBASRIINESHEETTMEIIERL

RK_VIDIOC_ZOOM_TIMEINFO
g

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 (81)

RK_VIDIOC_ZOOM_CORRECTION TEMERIE (811)

RK_VIDIOC_IRIS_CORRECTION KEUERIE (81i)

2.2 &% val2_ctrl_opsiBASCIIEIEREN, FESLHLATEERE:
.g_volatile_ctrl
.s_ctrl

.g_volatile_ctrlfl.s_ctriLAARAEAIVAI2 controlSLIL 7 LA T ap<:

SHER g

V4L2_CID_FOCUS_ABSOLUTE EHIER, OFRRERIER/N, IERbEMT
V4L2_CID_ZOOM_ABSOLUTE EHIT SR, ORGSR, TiFREX
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

facRHIELERE, —NMEEEL~6, B KL TERE
BRESERFS, WMDM32E0E, BE0~31
NUuMBEEDEREN—¥, Wom328, MWnumA16

L] LI L] L] L)

4

MS41908ig & iEM(DTS)

HFER LT HEPIRIS, FOCUS, ZOOM, ZOOM1EEDC-IRIS, FOCUS. ZOOMBYEE, BrlL
MS41908f#ELPIRIS, FOCUS, ZOOM, ZOOM1. DC-IRISIHRERIERSS, BILAZ/RINE3EEN, SCTE
S HESER, dtsattiREZe, 1BFHESNSERRE.

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

pinctr1-0 = <&spiOm0_c1k &spiOm0_csOn &spiOmO_miso &spiOmO_mosi>;
J/WRRARE, BN TEBRIApinctr1 25 N Hpind
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";
};
s
&i2cl {

imx335: imx335@laf{

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

s
EfitiE }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
&spiOm0O_mosi>;

sPifYRTHECE, EIIR100MHZECE

reg = <0>,ZR/~{#EFAcsO
reg = <1>,3R7~f&EHcs1

cameraFe, FlcameralCERHI=ER

cameraii@, FlcameralCERHI=ER

ms41908RIERS I, BEHERE LRAIERT, AIAEE

THDAFFRENTZABNPESEE, RS EDERKMESER—
1 DA THEEIVIFRESHRS, KaSRIESABR NS
[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/E(

A ERUEETEE, SR

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

REmMs41908%H pwmiEIABIARIE, —RRABIE, MIBRIE

BEMEE, P64, 128, 256485, EIA2564H9
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FRRB

focus-reback-
distance

focus-1-
2phase-
excitation

focus-dir-
opposite

FEABtRXTE Wi5ER :

focus-pic

JGERYAS D, RFNEEE_IRE

ik

FEBHICS |, ARG, FEFEUAYALSim,

ik

focusIEMEFTEXR—NAEE, MNEASHER.
45|, HEMIENR100, BEREF0, EEKERIS0, BERIOWMNE, NE
ZR2ERN, XOEENSEGEZEIEREH

SN ENAR2- 2188, R 1- 2SN UEEX NS

ag. focus-1-2phase-excitation;

%

SR SIARIIENT EANRFNSERRAIRT S -IEARR , AILABCEX ML A
EE Rk

ag. focus-dir-opposite;

Y GHRIRCHIRR
, JOBIRIERIIE, FRRIERTERNANR, A%

USRI e — pe RS

focus-pie BERRTHORMR T B, NSRRI RkgpiofEHIRi EEECES H

focus- FHBRIERNSBIrESE, LU GRRRANFIaNNSHEESN, RAEESE
min-pos dts, AJLLLFREZ ALY

focus- SRR BIRELE, LSRR REMFANNSHFESLN, AEESE
min-pos dts, BIECSEpREZ AL

zoom-ppw

zoom-phmode

i RERCEEMARLTHRE GRS

ZOOM#HKRTE M5B :
RREMR iR
use-zoom EEEAzoomAYIIEE
. B ms41908 R BEIKEN NS HEIA, IRAYpinZBFR/"ab”,
zoom-used-pin _ . .
MRIESERr S B
IR ERYIRE, DX AR MEHERMERILEL, HRIEEIRRLN
zoom-backlash .
1BREUE
2OOMUSIATEURT i m R, PPSIEM
speed
zoom-step-max OANBEREIEE, TR

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

IREms419085tHpwmikIARMARIE, —fRAECE, MERTE


af://n2590

ZOOMm-micro

zoom-1-2phase-

excitation

zoom-dir-opposite

FERBtRXTE Wi5ER :

RREM ik

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- FHBRIERNRBINES L, FILUCRBRAZMFANRSEHEESLN, 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

LHDIARISEIERRE, PPS/IER(

SIERBREETEE, SR

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

WEmMs41908&EIHpWMiKFABMRIE, —RAEE, WERME
BEMEE, D64, 128, 256405, BRIN2564H7

SN EOAR2- 21880, ER1-2ERRAI SN LB EX NS4

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

zoom1-dir-opposite

ik

HRISIARYEANTT RANRFNSEIRAURI AR, AJLIBCEIX NS
Sikizas EaEE

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 KL

T RERCEEMARLTRRE GRS

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 EEUIERMERIZEL, RIESCRRELN

piris-backlash PN
BEIEE

piris-start-up-

THDERNENERE, PPSHRN
speed

SIARBEETEE, TEHBRN

piris-step-max

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

iris-ppw

PP B
piris-phmode REMs419085 i pwmRFABMARIE, —RAEE, MIBRME
piris-micro REBMEH, D64, 128, 256405, ERIN2564H5

piris-1-2phase-

excitation

piris-dir-opposite

BRI ROAR2- 248800, R -2M8ERR T AT ARG E X 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 IR E GBS,

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

vd_iris-gpios DCHEBHEX T Fes EHEL KIS |5

dc_lr;:::izved_ DOKEBIRMIRE, MRHMOANELTER, FLISEXAELRLE

DOEBRIBMESBEI0~1023, EFRMEMIBZCEE e/, AILIRE
XN SHARIRGERCEE

dc-iris-max-log

HIEIB EERAE

struct spi_driver

[i5%8B]

EXFERFEMNER

[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;


af://n2752
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RARB ik

struct device_driver driverEEG SIKENZFRFIS DTS EMMKEZHITICER
@driver of_match_table, Zjof match_tabledrfgcompatiblelgFldts3SZ{4A9compatiblels
UCECRT, .probeREAS#AR

WNERkerneli&BEHof_match_tablefdtsiEAMKEZHITIHITICES, NikernelfFEREiZ

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

@remove Callback for device unbinding

[f]

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://n2794

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. anEE.

MS419083CHIvAIRERER S :

FERBTR
V4L2_CID_FOCUS_ABSOLUTE
V4L2_CID_ZOOM_ABSOLUTE
V4L2_CID_IRIS_ABSOLUTE

V4L2_CID_ZOOM_CONTINUOUS

L&A

PYEINE.

ik

1EHINGEE, OFRREEIER/)N, ILAENT, AEE
ISR, ORTUKEE/, Pzmsk, AEE
EHRIEFFONAN, 0FRTHBEXT
EHEREEfS#zoom 1, ZzoomBiEHIRTER

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

25514

SHEW g WA

*ctrl V42 controlZ5XafgET TP
xxxx_ioctl xxxx_compat_ioctl
(]
BENXioctlfISCEIEREL, FECSHKBNTE. TE. PXENEER (FRaBohREREsIaIRTE
) BT ERANELREERE, EVEN R, SENRELDIAMIEHRITENL
TMTEEN:

RERER 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

EERRENEE, FREASRIME S X ETeRkErIE
EUn

N

TENRBER, ARBASRINES HEETMEIE
LU

X

FERIRENEE, FRREASRIMES Ny R ERE
EUn

Zzoom RS, zoom1RIRIIENESE., FIRHEIAZAIIN
BENEETAERIERIT

FHBNESN, (IERTPXE
MBS

TEMNESN
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RARB ik

RK_VIDIOC_ZOOM1_CORRECTION WA EEESL, ETETEMNBEN

RERESH, GANE THESY, RETHGE, L
RKVIDIOC Z0OM SET posiTion | SERESH, AT, ShEH, IMESMEL, %
W5 SRR

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 Tlong arg)

(B0
SH2Mm ik TP U o]
*sd V412 subdeviEraARIEET TN
cmd ioctl$< LD
*arg/arg SIS i
[EREE]
A= ik
0 Ay

3F0 e/



IRENTSELS TR

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

BIELRINT

1. EBUFRERIspiFR FIRENERS .

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

struct driver. of_match_table

Y

probeR
removegREy

1.2 probeEESEIAATI A :

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

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

1.2) SKNVSIAEXREESE, BIMRECHINERKRENX, REMEIRSXENERNSHAIERE.

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. iIRBE:
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://n2935

2.2 £%v412_ctrl_opsinBASCHIEIEREL, FESCILATEIEREL:
.g_volatile_ctrl

.s_ctrl

DC-IRISIRZ]

DC-IRISHEXSFP-IRIS, FTXEMFIENEFORAN, —RERZESMAET, SESATRISN
B, BRI, WHAKLEERE, JELREIGEK, EGERRE, HACEIEE, DC-IRISEH
EEREN, BYERSESFAREETBNOBATERE. XFRNMES, REBEI—MpwmizhEBiiE
o1, BpwmEZLNF20%, FESEIEXT, BRIEEXE, ST, SKBXAMEESR, X
ST AT A0NHESEIEF T, G, FIFHREMR; 20%~40%X BB Fhol AR,
XiARI20% R 40N ANEEE, SpwmATSRER K SRR RHIBER X,

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

DC-IRISIZFiEAH(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";
B
&pwmb {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm6mO_pins_pull_down>;
B
&i2cl {
imx334: imx334@la {
Tens-focus = <&hal_dc_motor>;
}
}
Q-Ic- >
iR RE IR

struct platform_driver
[i54BB]
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 driverEES ZIKENZFRFIS DTS EMHKEHITICHEAY
@driver of_match_table, Zjof_match_tabledrfJcompatiblelgiFldts3{4aIcompatibleld
UCHECET, .proberREA AR

WK kerneliZBFERof_match_tablefdts;EAMR &HITHITICE, Nkernel{FEREiZ

@id_table —
tablej#t{TILEL
@probe Callback for device binding
@remove Callback for device unbinding
[7R6]

#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]


af://n2997

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

provide support for private ioctls used on the driver.

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

)

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
(]

ERIRAEVAI2_controlbEIVE, DCYESERR ERFMENBERIE, XDREMNERpWmAISS
tt.

ST LATRVAREVESS

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

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(B8
SHEM fEix WA
*ctrl V412 control&HaiAigst TP
[RENE]
A= fEiR
0 Ih
E1=0) KM

xxxx_ioctl xxxx_compat_ioctl

[Hid]
BRIEFAEENTESLI, VARIEZSEMEER, LIS HRE.
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 Tong arg)

(=81

o e ik WAL


af://n3030
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SH2Mm
*sd
cmd

*arg/arg
(REE]

R[EE

0

E|=0)

IRENTSELS TR

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

BrELBT:

fEiR
v412 subdeviErapRigET
ioctlips

3 ti=ian

1.EMRERplatformFIRFIRRNER 7.

1.1 #R#Bstruct platform_driverifiX, FEIHLAT/LERS

struct driver.name

struct driver. of_match_table

probeiREy

removeRRg

1.2 probeR#ISCIIATH A :

1) RERFIRE, EEZREDTSHEIR, £%DCIRISIZETH(DTS);

2
K

WAL
B
TN
T

1.1) RKIVHEVEE X, 4 J7iirockchip,camera-module-xxx, TE A &SHMCamerals

BEATILHE .

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

2. V412185 AR mediaSCiARRIFITALL.

VAIRFREE: vAl2_i2c_subdev_init, IXENESRsubdeviiE B CHIEET Rt Srkaiqisa), @i
BB RSCIIXT EIRA0EE

mediasLfk: media_entity_init;

3. flashig &% :

snprintf(sd->name, sizeof(sd->name), "m%02d_%s_%s",

motor->module_index, facing,
DRIVER_NAME) ;

2. VAR RIRE), FEMLAT 2R

1%


af://n3099

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £3#v4l2_subdev_core_opsiiBASCIIEEREY, TELIMIATNENEREL:

joct]
.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 WEEHEERNpwmAIHZSEYE, SBE (0~100)

RK-IRCUTIEZ]

IRCUTHHPRIRE EH, XIXFEIRZHEIN3.5v~6vAIERIR, 1BIIXIIRCUTHEBERRNIERIRTAE, BifEE
FBAJIEI100ms+10%, BEFESCERIRCUTRILIHR, IREMEITFMgpiot=HIERaRassRYB ML 5 M, gpio
s Hopen (£I%k) . close (2B£) ., EBifiHopenii@close, FLISMEIEEYH, AXITIERE,; 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>;
}
3

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 driverE 28 SIKENZFRFIS DTS MR EHITITEAY
@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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1]

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
[HiE]
VEARREV4AI2_controltJ#aIRCUT,

ST LATVARKVESS

o e ik

ORCLOSERT:, £IAMERTHN;

V4L2_CID_BAND_STOP_FILTER s i
3EOPENIRZS, LIAMEATHEN;

L&

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(B0
SH2Mm ik WA
*ctrl V412 control&HaiAigst TP
[REE]
iREE ik
0 Ih
3F0 K

xxxx_ioctl xxxx_compat_ioctl

(i)

BRITCAAEENEES, VARIEZEEMEER, sCIZSEHEL.
(B
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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)

[B#1
SHBW g EWAEL
*sqd V412 subdevisaATgsEt TP
cmd ioctlgp$ TN
*arg/arg SHUEET i
[EEIE]
REE fix
0 Ay
E|=0) K
IRzhiziasr R
IXENZ%: /kernel/drivers/media/i2c/rk_ircut.c
BELENT:

1.5EMF R platform iR R IR ERS .

1.1 #R#Bstruct platform_driverifiX, FEILILAT/LERS

struct driver.name

struct driver. of_match_table

probeiRE]

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) BUETIERG, IR /ERfEwork queue, ERIKATEIIEEE;
4. vA12i& & LK mediaSCiARBIFITALL.

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, BERVARIERIMEEK, IR, SEIRIBETEKANFTREL
A

2.2 £%v412_ctrl_opsinBAsCHIEEREL, FESLILATEEREL:

.s_ctrl

.s_ctriLRERIVAI2 controlSEI T LA T4 :

FLRB ik

O2CLOSERZ:, £IAMYERTHN;

V4L2_CID_BAND_STOP_FILTER ’ X
32OPENIRZ, LIAMEARIEN;

media-ctl v4l2-cti TE

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.

BEREAIUSEGONEMER, 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.

RFtitiam

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:hdr2if&@ = 3: hdr3miED,),

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

buf cnt: BHA4D, ENaigEERBhwi/isp20/CamHwisp20.h, FR/NEE3IN,

#define ISP_TX_BUF_NUM 4

#define VIPCAP_TX_BUF_NUM 4
VICAPIZZECEROCKCHIP_CIF_USE_NONE_DUMMY_BUFZI5 1N AEREBbUf,

2. DDR_2: isp fbc yuv420FgainZESZIddr, isppEMddrisEEbE

SHERTE: 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 yuv420F0gaingESZIRIddr, ispp NR&SharpfddrissERALEE
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 4igttHiE&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

Biddts rkcif_mipi_lvdsTmEcEwait-line, fNE1&E1520, BiEwait-line=760, BIEHERE—FER
Ut Hbuffertgisp, 1R¥EispiEENbufferfERE T wait-line,

&rkcif_mipi_lvds {
wait-line = <760>;
¥
B EN@EAELEecho 1000 > /sys/devices/platform/rkcif_mipi_lvds/wait_linel@iz,, SHEERIZIEE.

X waitlineFeEXV/N, ispidRifAlbufferifE, BoBEHRRE, BGERERE, TERINNE
GHHE, FERETRUNEESERNwait-line,

2, EeEispigaiigt

Biddts ispTmEcEwait-line, dNEH&E1520, EiBwait-line=760, BNE{&LIE—FEiRATHHbuUffer
Biain. RIBisp AT EFNisppAbIBRTIElE 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 waitlineleE AN, BisppbIBiEELtisptR, BT ERDIRMRIER, StBlnoldfHEit. Fans
FFFNZ sensortE A3,

3. BeEispp 4E&iRRIHL

Biddts isppT mEcEwait-line, WEH&E1520, BiEwait-line=896, BIE{RAMIEBI6ITREIERTHIH
buffertafgim. RIBIspphIBAYE (nrakfec) F/SiRACIERYEIETIwait-line,

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

7

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

iE: wait-lineBtBEX/), BRIRGCIEEELispptR, EREGHESRE. Zsensorfi{ASEF.
4, REEHLIBER
1) #&Fisp/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,
}

b2
2) KAliommulEFEEEAT, EAT=ERIELIREE.

&rkisp_mmu {
status = "disabled";
b

&rkisp {

memory-region = <&isp_reserved>;



&rkispp_mmu {
status = "disabled";

I3
&rkispp {

memory-region = <&isp_reserved>;
j

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 MRS T
HIBIIE, —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(HHESC
EREARIPRESLEF, APEETRECSIKIE AR EEEL
fEst FSIN/XVS Stream 135 LRFMN
S|k
internal s 1. FREStreamOnSIEEE(FRED S, CIS #uEiEO 1. WRBHEA
mater FahiEHnEEE a1
1.Ec&StreamOnEFes2fa, CIS #iEEOER
Tl B
external 2.FFSIN/XVS IZEIH(EE : 1XIRSFER BN
=) 1. 581 ™
master BN % apsemhie T
BFSIN/XVS BRI ES: RIBZESESE
S, EEmEEEE
1.E&StreamOnEFeE2 /g, CIS #EEOEDD
AR
slave PN 2. FFSIN/XVS 3RS ES: mEIRLHEH 1.785F 21

BFSIN/XVS ZEE(ES: RIEZESRELIER
S, EFEmEEEE

1. B &StreamOnEFFesC G, CIS #uEEOFER
no sync To S MaEE
2. FSIN/XVS{ESAMERR

APPIEIRIfTEXRA:

1. AppALAB ot EFIRKFAB @< : RKMODULE_GET_SYNC_MODE /
RKMODULE_SET_SYNC_MODE e EfTERERZRICISIKENZFEHIRE LRISE. FRTHRILASZ
FHERZDTSIRERFIRRIEER CISIKMIE B R AL IER.

2. SBI5ERE, ERioctENERFBCISIREEIER

CISIRECINF S ERIR:
1. CISBREHAZRSCIIRKMODULE_GET_SYNC_MODE/RKMODULE_SET_SYNC_MODERECEIEISELLE
1=z,
2. B Finternal master mode. external master mode R, StreamOnZ{Fe&{HREIRZ AN
HR, AT ERAppIREEIARESHIEUETR,
2.1 CISIRENFRETE s_streamBIFH, BLECISHIIAMKSettingbARBR RIS E T RAYSetting, FF
B E{XENO_SYNC_MODEA{#EEStreamOnZ17EL,

2.2 SCHIRKFABHioctlfz<: RKMODULE_SET_QUICK _STREAM, {EiZElAA{EREStreamOnEF
Fe5.

3. ZEENELEAISECISIREN: drivers/media/i2c/imx464.c
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VICAP/ISPiSFAREEIET,
ZimErawiiEHHE

Zraw sensor@igiEArk1608, rk1608FJ&— 1 mipi vci@iBHEIrk3588F %%, Hvicap/ESZENE
EU&RE, vicapEIAH3NFRED BIHEHZZIBNMNEIiIspT R, rkaigEbufpBE="ispTr, isp
T RIRBEREBEIENrawEiE, L= NispTmabtiBEserawsilE, bufitti A SiRE4EvicapBEENNNFR
EEBAT,

ST

1. rk1608EEZ U THHEE?
rk1608MAELATNIAE, ELITIEERsensorinffffi@HREL, rk1608ALNEBE MREGLED
BHE, #E4E, rk1e08MTXARRIXEUE. HUE ISR T:

%117 : sensor0 BYEE |- 256FXIFF(dummyEEXNST)---
%8217 : sensor1 |- BXEUE |- 256FTRIFF(dummyEHE#IST)---
317 : sensor2 |- BXEUR |- 256F TXIFTF(dummyZESHELIST)--

| | |
| | |
|- | |
SB4T : sensor0 |- BXEHE |- 256FHRITF(dummyEHE«pT)-—|
| | |
| | |

28517 : sensor1 |- BXEUE |- 256F XITF(AummyZELNST)--
5617 : sensor2 |- BXEUR |- 256FTXIFF(dummyEEENST)---
£n-217 : sensor0 |- BREUE |- 256FBXITF(dummyHEELhT)-—|
n-117 : sensorl |- BEE ---|--- 256F HXIFH(dummyZdEHh35)-— |
%nfT : sensor2 |- BXEUE ---|-- 256FHXITF(AummyEHELhST)--- |

PAERINMNEGHERANSE, ZTEREEH. REEFMEEM256F T FEENHmt, X4
RiISpIIMAEIRRIZER, rk1608aIMipiEOEBEXNAIndex, FEEts LECE=MEGLAVRMNG
H, 8EMIPI sensorsZ BT RENArk1608T miEM, rk1608 dtsk, & sensorfy
in_mipi/out_mipi#fEEHECE. BE M sensorfYEEINFIIRIEIdO~id2, XRELHWRRIH LI,

2. ispU{aHRAREE?

B Nisplk ~TeESvicapfEM TR, BRIZFERNZrkcf_mipi_vdsTm, BBAXINAIEIAT R 5l
Frkcif_mipi_lvds_sditf/rkcif_mipi_lvds_sditf_vir1/rkcif_mipi_lvds_sditf vir2, TR BEEEELE
rkckchip, combine-index = <0>>RISEENispAIBANRGLEGE, XiIBAYIndexXdR_ENARERY
sensor id0~id2, XiFEENispA LIRIEIndexigi TRz D B IEE N sensorigEdE.

3. BYEEIARIRE = sensor?
BIER NI, 157EE T EUEAMIARE, ispdIbIREHE. APABRLIEHIXI R EIE M sensor LIB?
T vicapRIRE TS RIEE ¥ B NispTi b sensor raw#iERIINF, FriABREsensori R BlEEE!

XIRRYvicapEHA TR, rkaigiRiEpipelineSky RIE S EE sensorTi R, EHEEV4I2 mediafikig
£, FERE:

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

rk1608->dphy->csi2 host->rkcif_mipi_lvds
... sensor0->rkcif_mipi_lvds_sditf->rkispO
... sensor1->rkcif_mipi_lvds_sditf_vir1->rkisp1
... sensor2->rkcif_mipi_lvds_sditf_vir2->rkisp2

X rkaiqREB G E D isp T R IERIEIREFNE M sensor AR LI HIRI AR,

FAQ
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AN ER IR SR FRIX BN AR 2

BigitE 2 M sIKRERBIRSRAINT, ST
SURASAKPIIZTS, SEREANT

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

EhRAsdkRIZT, FTEANT

git am tmp_patch/*
it BIAARZBIRAWZcommitid, BAFTHRARZcommitid, tmp_patchZpith T BX.

|BRRARZBDEIRERS, BUSRA—EAENEHEIN T SEFRAEMNT TiEINZEZhRaA
t.

YRTERENIREN AR A S

MkernelfZzhlog=3KEX

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

FHLAT an < 3RE

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

AAEIBRRKIS PREEHANER IR TS

RKISPIRFIANSRANE LN, SBvideokmedialREFET/dev BRT. RFEHo]aEFES N dev/video
’E, Bid/sysaILAEIEE RKISPEMIvideoTI =,

localhost ~ # grep '' /sys/class/video41linux/video*/name

EEILABIE media-ctldps, FTEDRFMNEIIESpipelineRBIEE.

FliffcameralRsh2EMNELTD, STERcameraZBiFMTEEe, kernelSFTENHINTHIog,
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localhost ~ # dmesg | grep Async
[ 0.682982] RKISP: Async subdev notifier completed

wN&IMkerneliZEAsync subdev notifier completediX{Tlog, IPABECEEsensoreBBMEXAR
%, 2CBNEEMNY.

WN{IBECEISP/VICAP RAWTEEIETU
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]
1312111 0] - -] - -[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] 0] -] -| -] -]

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 -[-1-111]10] 9| 8] 7] 6] 5] 4] 3] 2| 1] 0|
2:raw12/raw10 16bit memory one pixel
big align
[15]14113]12]11]10] 9| 8] 7| 6] 5| 4] 3] 2| 1] O
111110 9] 8] 7 6] 5] 4] 3] 2| 1] 0] -| -| -| -|

iR
AiIBIINITERIANES, BnhaigiEFaiRiEsensorBl SR EXIFHIFMEE
rv1109/rv1126:  aighRZAvOx1.0x71. 1A MR A 35
rk356x: aighR4sv2.60.01LA ERRAST 15

APt @I T RIg & Tioct IEHIFIEIRTL, include/uapi/linux/rkisp2-config.hEHEZE XikBA:

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

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

enum isp_csi_memory {
CSI_MEM_COMPACT = 0,
CSI_MEM_WORD_BIG_END = 1,
CSI_MEM_WORD_LITTLE_ALIGN = 1,
CSI_MEM_WORD_BIG_ALIGN = 2,
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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]14113]12|11]10] 9] 8| 7| 6] 5] 4| 3] 2| 1] O]
| -1-1-[-[11]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]14113]12|11]10] 9] 8| 7| 6| 5] 4| 3] 2| 1] O
1111101 9] 8] 7| 6] 5] 4 3] 2| 1] 0| -| -| | -|

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

FHlsRA -
aitENIXIFAERINAESI, BnfaiqfeFatRiEsensorB SELEHFHIFEREL,
rv1109/rv1126: aighRAsvOx1.0x71.1LA_ ERASZ
rk356x: aighRZ4Nv2.60.01LA_ERRASTIE

FA P ] I AR R AT T oc t 1 SR HIAE#E 2, include/uapi/Tinux/rkcif-config.hEH3EE X
Pt :

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

#define RKCIF_CMD_SET_CSI_MEMORY_MODE \
_Iow('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,
5

XFvicapaBE LA TS HTEE, BATER

BEERIERE S HENN—MNEBE
echo 0 0 0 0 > /sys/devices/platform/rkcif_mipi_lvds/compact_test

ECERAERI>F

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



AIEEEVICAP SEE(

HEivicapIRshFESRANG, ZWFIATFHvicapHIFHEBE RS, Xvicap#iTcruSfiigtE. BalE
EEtXdmipi sensorfIFEESL, Ivds/dvp sensorfgt **E?E‘I%Riﬁaﬂﬂno BURAENT:
HEGNEMNF, FTEMEdts EECfEXAMEORET R, R0rockchip,cif-monitor$#f, &HdtsARig
BiZ2H, WECARERESLF,

&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>;

I
e
B
Hen,
index0: FFIRASAAER, BRIEFEGIUMER, KSWTE:
= 58
Idle FEsEE=

FAFsErhiEE s Mvicap R Emipi BB R, é’lﬁiﬂjiﬂ&&'ﬁiﬁﬂffL?ﬁvicapE{i;
Continue ENERT R R EiIndex 1 IREAIMEIENARS, EMEFHITYIRIL, HFRLEEN,
REGATENEL, NABEARARN; ErTRRLAINdex2iRERIEIER: ﬁ%’fﬂ\_\uﬂ,

RttvicapHIcsi2 MY EERImMipiiREERALA SR, BiTindex4FZEmIipi IREEHY
Trigger REL, HiARindex4fWREET, #HmnEmE A RELA ENEREEAIRIRIL, £
index28 R ERNFEIZIARE, LI —RvicapfIE1i;

PIRIRIEL, FEREHXISUNA/tp61 88X KRN FSLIRY, AT RERERET
EHGEIREEWTRANERE,; ZEXE G continuetEz{AITEE, RISCRHZESLIEMvicap
EAMipiHERETR, HAREDBERINRIETvicapEil; MENEREEEindex1
RERINZEENAR, EMEHHTIIAN, HTFFAEN, ERBNAERMEL, NARRE
RS, ERTESIAndex2iZ ERIBERHITREFICN; ScontinuefIERITET, &
mipi AREEFABTRAIEIR T, B vicapFrREERIsensor@d
RKMODULE_SET_VICAP_RST_INFORS ENENI{FERE, BBAvicapfEi@id
RKMODULE_GET_VICAP_RST_INFOSREREZ(ER GRS HRIE.

Hotplug

index1: XfcontinueEkEhotplugis, EXREEindex1MiEiEE, ftANNERESE,
Index2: USUERTEREVERA, LA—Min8af, mNEREAindex2i;

Index3: EHQ‘E&E’JHJ‘I‘ED"‘*#I fERIvicap csi2 BT, HZENXREA, FHEXIEEN, SeNEEE
IRAEIEN, #TEAM, BTixEXE, FEROEHEINER, HUAHTEIR(E, EB

ms;

Index4: FFIRTEMIpI csi errAIHIVREL, AR ZREE, MRS,
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YI{aIHMEN CISHLHAYRAW,  YUVERR

KT &SRR, STLUBIStRERIVAI2-ctlifn < BRI EIRNSIRENCISHYM HEWR.  v4I2-ctiFEFESBhmT
LIg&: https://www.mankier.com/1/v4l2-ctl

<l

v4l12-ctl -d /dev/videoO

-d: IEEIRERIR

--set-fmt-video: §ED %

/dev/mediaX&E.

pixelformat: HHEIERSL

R OEE
=,

--stream-mmap: mmap bufferf{=,

--stream-count: HEXAYMIEL, SMtLEFER—UY.

--stream-to: IEETFEIRZR.

--stream-skip: BkSHIMEEL,

IREXIFIERTIE
RV1109/RV1126
153} BAEO
VICAP DVP
VICAP MIPI/LVDS
DVP / MIPI/
VICAP
LVDS
DVP / MIPI /
ISP
LVDS
ISP MIPI / LVDS
ISPP Read ddr only

RK356X

BN
-

RAW

RAW

YUV

RAW

YUV

YUV

IRETREM

videoO~video3

videoO~video3

videoO~video3

rkisp_rawwrQ
rkisp_rawwr1
rkisp_rawwr2
rkisp_rawwr3

rkisp_mainpath

rkispp_m_bypass
rkispp_scale0
rkispp_scale1
rkispp_scale2

it Raw

EEER
Raw
EEER

Raw
KiERRaw

no

|39 i
Raw
ZERIRaw

JFREE

Raw

--set-fmt-video=width=1920,height=1080, pixelformat=RG10

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

Flsensorf@lHDFER—E, sensorHFIRD PR @I media-ctl -p -d

i
YUV

no

no

nv12
nv16

no

nv12
nv16

nvi2
nv16


af://n3542
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PN int

iR MO REPFARER  MHRaw
X Yuv
152.3; ]
VICAP DVP RAW videoO—video3  FREE no
Raw
|29 i
VICAP MIPI/LVDS RAW videoO~video3 Raw no
ZERRaw
DVP / MIPI / . ) nv12
VICAP YUV videoO~video3 no
LVDS nv16
rkisp_rawwrQ
- EXRER
DVP / MIPI / rkisp_rawwr1 &
I5P LVDS RAW rkisp_rawwr2 Raw no
PP SERIRaw
rkisp_rawwr3
Py nv12
ISP MIPI / LVDS YUV rkisp_mainpath IFRix
Raw nv16
i

1. 8B ABIRERHS: media-ctl -p -d /dev/mediaX (EHX3#50,1,2,3...)
Raw#iETFfigtEs0
JEREREFRIEIRAW

FFXEREIEE sensoriitHfraw10, raw12#dEiL16bitiElE, BT, T Fraw1 2HEERERTZERHY
FEHAA, LAFTRREREAA), $UEREEA AT AR:

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] memory word
(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
HEBREFEIEIIRAW

XFraw 1 250EERFHRIFERFISN, LAFTHRIRERERAM, SuEmEES T A:

n 2 17 n | 10 o | Bits of memory

30|D|2!|27|26|7_’.|2A|H|22

m|m‘u

16|15|I.4‘13|12

3

5

a

2 1 (o |u|w]|e | s |7 |6 s | a3 |2 1 | o[22 o | Bits of pixel

| Pixel3 | Pixel2 ‘ Pixell | Pixel

EERE:

ISP mainpath i&%, BIAZUERZRaw10. Raw12fd, F—RiHRaw12093FEERZEEIRAW
SER6:
VICAPHHRaw

1. BUAREE, BIUNTaSHUIRRESIFREEAIER:

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



Hep, 0RFEREE, 1R-EEE, WTERERSBENRESERINEERZVO, mdaEN
7

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

Hrh, echoFERVEFHRORIINIVCO, vel, ve2, vC3BmBERISIRF gL,
2. videoO~3XfMzvcO~vc3,

3. HfTv4i2-ctl

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

ISP maipathigitHIEEERaw

1. FAMEmainpathB9E R, ispERiAfEIHsEE R rkisp-bridge-ispp, BRI T a<IZEImainpath:

v

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

v

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

i IRBEA-dRREIAMERmedia0TIR, Arkisp-isp-subdevAfEmedia0, F-diEEZIRTE
mediaTim,
0%7mpad0, sink, FHREARITERVAI2HBRIIY,

2. isp output formatBRIARYUYV8_2X8, {FRN < t)iZE 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™
mediaTim,

23/mpad2, source, FHHIREABRITERVAI2IEXRIME,

EX R 7Rmedia-ctl -p -d /dev/mediaXEBEERIERER, EBUEIMTERIrawZ 2/FE8
rawiiyiE.

3. HfTvéi2-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

VICAPEIHHYUV:

RFFANREIENYUVIEZN, EBANRARAWIET, vicapZoiZkHYUVSIL,

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=1l --stream-to=/tmp/cap.raw --stream-skip=2

E

1. #fFisp, AlyHmainpathioiselfpath, video5 &2, 51 EPRSHKE.

2. ISP HAHHEERawlEUL T, ISPRESLIGRaWAIE LM YUVEHE , [R5 T & TEG B EAE, 128
BEHE A PR B T8 ZERK. ATQRAZEHI TSP % TR AL BRI , 211 iy & R A2 BRI 7y , G AL B2 BRI IR
SIBRINE, BBRSR— B F— A RERE.

ISPPEgIHEYUV:

isppEINEEKIErkisp_mainpath, rkisp_selfpathf0rkispp_input_image linkX[7], rkisp-bridge-ispp
linkFFfZ, rkisp-isp-subdev pad2: Source HEREIMtYUYVE_2X8, BRARSAZEE Elink, &%
T,

[l

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/nvl12.out --stream-count=20 --stram-poll

I -d IRBRFRARENES X, ERUTANTR, SNATREFRETmedia-ctl -p -d
/dev/mediaX&E.

rkispp_m_bypass Full resolution and yuv format

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

rkispp_scaleO
SPP- max width

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

rkispp_scale1
'SPP- max width

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

rkispp_scale2
PP max width

YO{aTtDHE CISER B L 53 R

1. XJFsensorIRFISTIFZ N D HERNIRE), FEEMENSIM— N0 HERNrawsiEn, ahEd i
PlHsensor HBIEAIDHER:

media-ctl -d /dev/media0 --set-v412 '"mO0l1_f_os04al0 1-0036-
1":0[fmt:SBGGR12_1Xx12/2688%x1520]"


af://n3708

iE: m01_f 0s04a10 1-0036-1Rsensorv2lEFR, BEIEEZEERNformat, BEEsensorIXaIziE
XAMformatfiE.

2. XFvicap, REi&Esensorim, WFispAEEREispiUmN@mHER, SZ2hSUT:

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]"

TR ECISHIIR S SE

1. EBi¥media-ctl -p -d /dev/mediaXkZlsensortB mEFR, TRAMIENA/dev/val-subdevX, &
EwSUT:

v412-ctl -d /dev/v41-subdev4 --set-ctrl 'exposure=1216,analogue_gain=10"'
LS HRE:

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

2. exposureggxK{E#Esensor vtspREUE, RAPRFBISEATEERvts-4avts-10, AEsensoriRiEsensor
FARBAMERS]. RIZHRIER930fps, RABEATE33.3ms, ERE40mMsHIEREYS, #EMA
VtsABEIR B A0msHIIRYY, BILASELAIEE, vts_30fps * 30fps = vts_25fps * 25fps, MTIHEH25fps
STRIAOvts,  (vts - height) Jovblank, $EigEfFvblankiZE&ZIsensorIXFIEIA[IRE T AR, B
SENMT:

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

RSz R ERG

CISIRzhFEEIEEHsensorfViHformati el F = formatz—,

MEDIA_BUS_FMT_Y8_1X8 (sensor 8bit#ii)

MEDIA_BUS_FMT_Y10_1x10 (sensor 10bit#it)

MEDIA_BUS_FMT_Y12_1x12 (sensor 12bit#it)
BPTERREIxxxx_get_fmtFIxxxx_enum_mbus_codeix[a]_FiAformat,

RKISPIRFNEXHX =Fhformat#HTHRBIRE, LSHFHREEAER,
Boh, MM REFREIREYSEIAIES, NIRREERASP Path, ENRABSP PathalLASZRFY8Ezlit.


af://n3714
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W25 SHBIn S Rk

RKISP IRENSZ e B E R IIRE, PRHIEK:

1. MIPEO: FEitHframe count number (from frame start and frame end short packets),
RKISPIXFALALCR A MRS mRIET 1

2. BT656# [ HFMmHmESAV/EAY, Blbite AEEIABIAIRCER, RKISPIRENLULSHIKT SR
ENER

3. RKISPIRZHRKISP1_selfpath videoi& &5 sk %1%1}355, HfttvideolRETTRAREZINEE, app
BERERARMSEDRIE, KRR TERER

“only selfpath support interlaced”
RKISP_selfpathfSER]LAmedia-ctl -p&EE:
entity 3: rkisp_selfpath (1 pad, 1 1ink)
type Node subtype v4L flags 0O
device node name /dev/videol
pad0: Sink
<- "rkisp-isp-subdev":2 [ENABLED]
RS-

REIENformat.fiel IR EIRE /IVAL2_FIELD_INTERLACED, FRtHeENREmMEE 0585, BT
EREIxxxx_get_fmtiR[Elformat.fieldi&=,. RI&*Edriver/media/i2c/tc35874x.c3KE];

VICAPSZF e {Bin E P I RERR BSR4

1. MIPHEO: FBEREMN, EREENLEN2ME, Rz, tHEREEE, 87178
B, SH—TREAREFEN, BiinbuffertiitBxd S miIbufferttitfEE—THR%E.

1.1 ERSTHEHEN, EatEn, SNEBIFaRE, BGRE.
1.2 BREHBME ZERFS/FEREE
2, BT656/BT1120#%M: #HRABSHFETBIAEMN, REFHREK.

3. WahsLMSrkisp—&, REsensordKahEREIxxxx_get_fmtiR[Elformat.fieldf&=t;, vicapBa&iZ
BIlRE.

P& Edebug(ER
1. B&media pipelinefS8, IIMIdts camerafii&

"

find /dev -name "media*" | xargs -i media-ctl -p -d {}

2. BEprocER, It Avicap/isp/isppHEpASHInam NG HER, albAZcat/ ik
cat /proc/rk*
3. BEWFdebuglEE, i&&debug levelFlispFlisppTir, level#EtASEiHE

echo n > /sys/module/video_rkisp/parameters/debug (n = 0, 1, 2, 3, 4; 0AK)
echo n > /sys/module/video_rkispp/parameters/debug


af://n3727
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4, BEESFRERE, 1Bisp.regflispp.reg pullHi>k
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 Oxfdcb0000 > /tmp/isp0.reg
io -4 -1 0x10000 O0xfdcc0000 > /tmp/ispl.reg

RV1106

io -4 -1 0x10000 0xffa00000> /tmp/isp.reg

5. 12fidebugEELE

1. a8z 1->2->4->3
2. SHAS 3->BE->EW->1->2->4

6. isp/ispp/vicap prociEE iR

[root@RVv1126_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(O0x1)

SDG OFF(0x80446197)

LSC ON(0x1)

AWBGAIN ON(0x80446197) (gain: 0x01110111, 0x024d0219)
DEBAYER ON(0x7000111)

ccMm ON(0x80000001)

GAMMA_OUT ON(0x80000001)

CPROC ON(0xf)

IE OFF(0x0) (effect: BLACKWHITE)

WDR OFF(0x30cf0)



HDRTMO ON(0xa4f05a25)

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)
RAWHIST2  ON(0x60000501)
RAWHIST3  ON(0x60000501)
Monitor OFF Cnt:0

clk_isp: isp BF$hsER
Interrupt: BZmipichlifr, ispRIFIERAIFUT, BIEHEEE, WIAEEWEHsp, ErrCntiERPITSRLT

.

Input  rkcif mipi_lvds Format:SBGGR10_1X10 Size:2688x1520@30fps Offset(0,0)
BNER, WA, DR, MRFIEEER

Isp Read mode:frame1 (frame:4061 rate:66ms idle time:10ms frameloss:6077)
cnt(total:2026 X1:1969 X2:56 X3:-1)

Read WEREAET, (onlineXIRELEIEL)

frame 1 BEAMEAME (frame2 hdr2imitzE=t)

frame:iis

rate:fiER, RIEMUERR

idle/working:ispFE &R

time:ispE4-4bIBATIE)

frameloss: N EMEL

cnt: total: A EREEREL X1: 1R EIERET X2: 2R [EHEREL X3:3/R IR EL

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)

outputilHi(ER, BtHbufEREFBEHEE

sizefH D HER



DeropHitH#FHER

delay: W NVATEER (ZRrEH REHEE- BN EIRETEE)

Hith: ispBMERAIFRRE

ISP procfs debugIhft{EFisea

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

INTEFISFIINRE, SRispERER MERFIRESFRURER, TREMNMENIspEARRFEKE
E=%, BiKIs /proc/rkisp*&BE

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-virQ
3)skip aiq 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/rkisp0-virQ
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 Version:v00.01.08

clk_ispp 400000000

aclk_ispp 500000000

hclk_ispp 250000000

Interrupt Cnt:13 ErrcCnt:0

Input rkisp0 Format:FBC420 Size:2688x1520 (frame:23 rate:67ms delay:49ms)
output rkispp_scale0 Format:Nv12 Size:1920x1080 (frame:5 rate:42ms
delay:76ms frameloss:0)

TNR ON(0x200000d) (mode: 2tol) (global gain: disable) (frame:21 time:7ms
idle) CNT:0x0 STATE:0x1e000000

NR ON(0x57) (external gain: enable) (frame:5 time:9ms idle) 0x5f0:0x0
0x5f4:0x0

SHARP ON(0x19) (YNR input filter: ON) (Tocal ratio: OFF) 0x630:0x0

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



ORB OFF(0x0)
Monitor ON Cnt:0

isppI NEIHER., ARisp->TNR->NR->FEC, rate/time/delayd MR EERA—E, XIMZHEITImAY
MASEHER

[root@RV1126_RV1109:/]# 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:m0l_f_os04al0 1-0036-1
interface:mipi csi2
Tanes:4
vc channel: 0 1
hdr mode: hdr_x2
format:SBGGR10_1x10/2688x1520@30
crop.bounds: (0, 0)/2688x1520
output Info:
format:BG10/2688x1520(0,0)
compact:enable
frame amount:264
early:10 ms
single readout:30 ms
total readout:30 ms
rate:33 ms
fps:30
irg statistics:
total:515
csi over flow:0
csi bandwidth Tack:0
all err count:0
frame dma end:515

Work Mode: rv11092Z/REAEHping pong, EiN{EREping pongt&zl,
Monitor Mode: I5#F&ET(, FEEEERE, EmMipltERISENBER T, XvicapH{TE(i.
Input Info: WAIRERICZ

src subdeviNimigg, —MRigsensorigty, BEBELIR, K55, REBW, 2c8\Lk, 7bit
slaveltit (=g

interface: #UEYIIRIEO, mipi. Ivds, dvp&Z.

vc channel: SERRERRIVCEE, fFEmipithY ERIZBEEHAIEIIEE.

hdr mode: sensorfYT{H&RZ, 37Anormal, hdr_x2. hdr_x3,

format: BINZUESLEY

crop.bounds: #HEIS%, AlfEsensoriREACE.get_selection, MMXTHEINIRIIEIRIELSEE,

Output Info: iHiIREEICR



format i EHESEEY
compact: BNAZEEEY, BRENERATET: WEHIENCISEITHEIRAW, YUVEHE
frame amount:

early: wake uptE{ T, EXRERIwait_linefT80EE, IEAPEbuUfferiXispihIE, BRABENEERSE
FICEMEXIspAIE, XNBRAIRENTREERISTEEN,  bufferf@RIXispRIILILATIAL,  wake upt&Ez
BB : EHELiER

single readout: hdri&z{(T, EIUEREIE, EHMERKIAHMERETE,

total readout: hdriRz(T, KITFHEERAENERERIINEE, BHE—InEMeREER
R TED,

rate: BlE)PRHAT A,

fps: i,

irq statistics: SR
total: frame end + err RAIFRTEL
csi over flow: overflowFEHIFHIEL

csi bandwidth lack: bandwidth lack FERIFHETEL

frame dma end: frame end@9=lER, IX/NFETEIEET M stream startFF8, sensorkgyHAYM
iﬁo

YHITHEE R ES PIRR =R

HFERMRRE, BEmANEEIR, FJLAMAE log BT,

AE logfTEDFE AU T :

1. & (BBMgkadb shell) #ifTexport persist_camera_engine_log=0x1ff3

2. EEBIE— M RiRIETlibrkaig.so, BILAEE rkisp_demo, RkLunch.shZiER,

3. &1, 22BAVEM E, KETEFTEDHAE log, HJREENARYRIFLIURBR ogiFHE, J&EU
™EK:

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()

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

-endif(Q

#endif ()


http://xn--cisrawyuv-0j3hn450ahwgyog04w084aq4cw3li86fnr9e/
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AE log BE%iH{EMeanLuma, TMOFHAIHETMoMeanLuma, NS HEFHER, BIIXLESHIE
BR LA AR E .,

[AEC] :XCAM DEBUC rk_sig_se_algo.cpp:7023: HDR-AE - (entex)
[AZC] :XCAM DEBUG -rk_aig_se_algo.cpp:7043: -AecRun: -SMeanLuma=0.280734, MMeanLuma=4.009174, IMeanLuma=0.000000, TmaMeanluma=§. 188931, Isconverged=0, Longfrm=0

[AEC] :XCAM DEBUG rk_sig_se_algo.cpp:7088: ->»> Framenum=5 Cur Piris=128, Sgain=1.000000, 5time=0.000505, mgain=1.000000, moime=0.003005, lgain=1.000000, leime=0.003000
[AEC] :XCAM DEBUG rk_sig_se_algo.cpp:3887: -S-HighLighvluma=1§.500000, §-Targes=110.000000, S-Cloballuma=0.280734, S-Targes=15.652778

[AEC] :XCAM DEBUG rk_sig_se_algo.cpp:4264: L-Lowlightluma=3.384815§, L-Target=50.000000, L-Cloballuma=4. 005174, L-Target=75.000000

[AEC] :XCAM DEBUG rk_sig_ze_algo.cpp:5725: AecHdrClmExecute: -sgain=1.000000, stime=0.002510, ngain=2.148%07, meime=0.020000, 1gain=0.000000, 1time=0.000000

[REC] :XCAM DEBUG -rk_sig_ze_algo.cpp:7162: -cale result:piris=128,sgain=1.000000, stime=0.002514, myain=2.1375¢62, meime=0.020000, 1gain=0.000000, lsime=0.000000

[AEC] :XCAM DEBUC rk_sig_se_algo.cpp:7166: (exit)

INMRERE :

1. TMOGRESHRINME, TFE, log&didiE, FJLUEREREM. TimiFEiHE—BERRE, 8
ETMOEMZIHEAHIEES, REATMOREXSHER LGS TRNER, DifEiX—%, alle®
tunning guideX AR S, (PTiERRIBIARRKANIQTIZMIMENALIE,

un: 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=46.708256, Isconverged=1, Longfrmn=0
SMeanLuma=3.644037, MMeanLuma=59.631191, IMeanLuma=0.000000, TmoMeanluma=46.691742, Isconverged=1, Longfrm=0
SMeanLuma=3.642202, MMeanLuma=59.647705, IMeanLuma=0.000000, TmoMeanluma=46.713760, Isconverged=1, Longfrm=0
SMeanLuma=3.638532, MHeanLuma=59.598164,LMeanLuma=0.000000,TmoHean1uma=64.000000LIsconverged=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
1 SMeanLuma=3.631193, MMeanLuma=5%.620182, IMeanLuma=0.000000, TmoMeanluma=46.T746788, Isconverged=1, Longfrm=0

2. raw EGEIHEMREEE, TMOREMSTHEMIRFEE, Emm EUiReE 2INKE, W spla S i rhfife
SRR, HEERE — P AR AR — 2 2 #r

3. AMEEII7Etime, gainERTZMERET, WBAtime gainfYEATZIBCE I AE/F/ERIRE, —hRsensorfy
time@n+2438, gain n+2 n+1EPECIE LI, WNRIBHEFIEIMe, gainAIERM, FTLUSSHIESE!
iq3ZEi, LAT@xmIkRARYiqSiRiE, [E2R_mn+2438, nRASEniInELEREE S8BT
. jSONIRASERINBRITERNIEEE.

<EXP_DELAY 1index="1" type="struct" size="[1 1]">
<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, 934 PAEERPEAecSyncTest T mARMIE, X MERNRIEERAER S
¥, [EfR—ERInEs, EEE, aTLUSTRASHINtmeiRBR—HEAE, gaini@BHRA—ENE, A
JEEDHTAE loghldMeanLumaFeitE. RXIRATtime gainS#E.



4, WNRNFHRHZEtimeRiRER, gainfEREIE, BrlgtgainlEIR AT FEin, thBrlggsensor
KEREMELVRE.

4.1 N FsensorfiVsEH IR BBFIAREIN S AHEX, FHEMRBARILAF T Sensor Info JEE$EE, BILA
TTETAE log ERYtime gaind& R 17esi0E, FIREFTENHRATtime gainBFaSEMLILE, BRI
BNSEREERFTTERRNERE X, FBUEERAZRIEARFRINE L, EEEFED

B

o
4.2 RMERR, afLUBEigrawE, BEEITIERBNEGSIHEMASMEE.
4.2.1 time S ENLL :

a. H= LEHIE (TABEMEN, (FRRLERIBGNUIS, ATEMK) , EEgainEl
1, SBUME10ms 20ms 30mshdrawl], FKEGFIHE (—AERGEIFEIHE I8bIt, SEEI0~255) , iER
=8

b. BB E, ME—iKrawl, XKEMNFIHENEEFE, (HTFBEEEKRFS, X8
A9time gainBEAMMEK, AEARSIKEIA, LaidfIgain#PRIR1xIRE, MEBEFrawEA
1000x, XEEXNFIHEAIS MR K, FAJE)

. fERIET, BERACRIFIHED BIMIRSROINERRF, KRl REFIRIHEM R
BT, MNANBELEERIES, TANELHERT.

iE:

1. EzhBsupported_modesEtEREBVts_def (BUABCE TRIMIK, B2FHR) . M,
BERENSHE LA REEEREAE, RIRIMZEE30fps, vts_defE1200, ljEf@/
15/30fps=33.333ms N10msXF R AR T910/33.333%1200=3601T, IBNBEHIRESE YEIEECIS
BORENS %

2. BN rawESHEEATEETE, HF180
4.2.2 gain{ls LS

a. = LFEHIE, ElEtimefEA10ms, SHIHMENT1x 2x 4x 8xZFgainfEfIrawE], IREVAIHE
(— RIS HE S8bIt, SBEI0~255) , iBRFIE, BEgain(E FRISIHEARTE1 80U FHIIER,
AlAEEtime(E, DERII,

b. {EkFeeiER, ME—iKrawl, XKERIFIHENEBFE.

c. ERES, BLERACRINFITHED BIRIESBRoRIERY, SRR FHFEIHENgain¥
FERE, MABESKEEIEZ, HANKEERET,
E:
1. SR rawBFIHEEARFEEF, /NF180
2. IR ERgainE FAMEE A, FRIENIIHIZERINEIEE, AEEEgainXE)#
et ENA
5. BEIMNET, WZEAMAYEEEREER T, HIAMR, BolfeRRtESSFesEmFEam, thn
NARAANS T, BdEFattR, CRERTRERMT, XFMEE—THEEREZ, —(THRE

REEZEINB MR THRSZSEINR, FTE St sensorFMATECIHERMER, (FEEEIKFRY
LRSI,


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

WRTHEE SR S i AY DR
1. Lttt

HMIET, OB AL, BrfiEsensorfligain(BiZBRAEAE, SHEGSE, ESEREIR
HENgain(ES1FEERR A sensor FAMEHARRIIREIS .

2. HDR #&3{
HOR#EF, EEBLUTHNREA:

2.1 EMEGRESE, HOREMERL. XFERAILAE TRZIogRBEMipilEXIRIE. &%
mipifRés, H—EHIAIRELZSsensorfIRNSEEE BT, HDR sensorBEIHIEMIREEREZIR
), XLPRFIFMRTLASHE Sensor Info IES15E, BIKEIE AsensorfIZ5FZ=8{EFTENHR, Flsensor
FAHEARIRBISZMMILR, EREBREATEEXRNFFRE.

2.2 KIS S # ratiofISCRRE G ratio ARILED, IXFE N FEEESE 2. 1 AR SE
FEEREDERM,. tENNIEREAEES sensorxFHEMAR R AERRE, BRi&Fsensorfanibs
HERAXER2ms, MiqEEREsensor info, AECBEIEXEE SERBERMRENE, HEEMREAE
PREISZAFRESLLIRFBRFIEX, LLIMRAECH R gEnRHEMIR3ms, REFIKE, SEFREAKREE
REF2ms, BRRHNFHIEEEREEHREAEC, XHFAEGA3MSIRERTN, FHISENSEUERS
TMORER, SHEMKRIE G ratioAY], REAXS, MEMaHENSEESIBRX, BEKRWEL
Bk, EEENRGAR. MUBGNFEGRE, ERETHEAECOMRERARESE, LR
REFsensor RIS HERTFEER.

Sensor Info IHEISE
LLimx2907945 :

[imx290]

CISAgainRange=1 31.6
CISDgainRange=1 125.89

EAfEfanalog gain (again) EEAEARHMZ, @BEdigital gain (dgain) R#MZ, rk—RIEGERE
dgainiB&Flagain Nk, HIEaiofEHagain, dgain, £3IRERINILAYsensorsiz=s;

Imx290FAHEIAgainED I 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)
5 2again 30dB , dgain 42dB
BEA:
db =20 * log10(gainfZ2)
reg_gain = 20 * log10(gainfZ4%) * 10/ 3
EH i EEIAagain = 10M30db/20)=31.6x
Dgain = 10/M42db/20) = 125.89x

CISExtraAgainRange=2 63.2


af://n3870
http://xn--sensor%20info%20-ne20an3ux4zbq2c/
af://n3877

CISExtraAgainRange;@again * dcg ratiofSEEE, &P sensor3ziFHCG/LCG, HCGREBIERSIMEIRE
SEYFRIEIRLL, EIRFNEIARINEE, XOFEESYNAYHERgain(E, Imx290FAf#AConversion
efficiency ratioBiBUE A2, tHEiREYiRE2xMagain, B AHCG mode, LFR&EFHIgain{E 4%, FrLA
CISExtraAgainRange=2*[1 31.6], WNERIKZNLILIMHCG/LCG, ERAE[ 1]

CISIspDgainRange=1 1
Isp dgain, EHRIRB(EA, REGABERIR
CISMinFps=10

FEFRVER/MIR, RIGHEEMEMEISps, BsensorSZRBEMEISpshVE, XINBERSEHR 5, FEE
BidiqEc Eaapif&in,

CISTimeRegMin=1

SMEIT, BTRANRAL

CISLinTimeRegMaxFac=1.00 2.00

SR TR T

CISTimeRegOdevity=10

MBI TR B, NEMEIRshs 1T LUK 18, BRI TIIRItAEE 13618,
Imx290FAEIN T EiRIntegration time = 1 frame period - (SHS1 + 1) X(1H period)

RKIEZRERIMaiq N ARLRIKENRIBRI CERNERR LM TRIEI RN, WNREB D sensor@FITHRM, FTEEMN
BATERRL, Mimx290MIBRYEATVAILIBHRITRA, EIAREFH AT

B¢ Ttime = vts -shs1 - 1

mMsensor FEFshs1UiEA, FRESEE1~(Number of lines per frame - 2),tEtE1~ (vts-2)
FrLACISTimeRegMin = vts -shs1 - 1 =vts - (vts-2) -1 =1

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

VtsE—IREITEL, B2mER, TEFMEREHME~RER, 1 frame period, Number of lines per
framefEiRAYER 2 Vts,

CISHdrTimeRegMin=1
Hdr/ N T
CISHdrTimeRegMax=8 0 0

HArx KI8T, IEINXEEREAEEsensorf@ie KR TERS, HAREEE KR AR
18I0, tEAREREEMERAYFEERTIIEN, imx290MEIXFFRI—Nsensor, EHBsonyiRERCE, FEMiRt
1TBRAA81T, imx307 DOLN Y EHaIAdecreasing exposure ratio mode, 1ZRBEERIECE R LAEREM
BRYGITERA 922217, imx290 DOLIASERIEIR, BREEsony@E .

CISHdrTimeRegOdevity=1.00 0.00

CISHdrTimeRegSumFac=1.00 6.00

Sony DOL MBI HIA:



List of DOL 2 frame Settings

ltems Symbol Rseegt:ls?gr Setting value / Condition
Frame Set Count FSC VIMAX WMAX x 2
2 or more
Shutter timing of SEF1 SHS1 SHS1 and

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

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

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

CISHdrTimeRegMin:

B RIEA AT BRI/ R E=FSC-SHS2-1=FSC-(FSC-2)-1=1
2R/ MEA{E=RHS1-SHS1-1=RHS1-(SHS1-2)-1=1

FTLAhdr &R/ NS AT

CISHdrTimeRegOdevity: MFEEEE, shs1flshs2i&EZEL2ng2n+189FR%FI, FrLAIRAIER LI TAILA
BB

CISHdrTimeRegSumFac:

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

SHS2, SHS1ERENE/IME, FEERIFNREMATIERS AR
KIGIREYERN= (FSC- (RHS1+2) -1) + (RHS1-2-1) =FSC-6
XF28DOL hdr, FSC=2vts, ALHEAZMIESEFIRAIEH=2vts-6

HHLECISHArTimeRegSumFac=[2 6]{E2ATitE 5@, sonyfIDOL hdriiRsIEiGFSCIE vts HEH
aec, HEE LERIVSSEIR EREETR2(ET, ATLACISHdrTimeRegSumFac=[1 6]

CISTimeRegUnEqualEn=0
KEMtime2ETTLMESE, BHTFimx2005EmilRE, FTiAEEHIiER FEleeEE
CISHdrGainIndSetEn=1

KiEnigainEE5BEREN—H, 1XFULUREMA—HNE, 0RRIKEMgainE—#, BIAE
sensorffiif, HsensoriiEmtti—AZE 7S, BlsensorBAKEMgainE D3NS 7, BRIR
HEREEMESFRIREM—HEINE, NTIERCOBINERYE, SEEARESXMSEL

S imMx290FEEFAEFPGC PFGC_1EANRE, DOLRYE BERiEA,
FullResolution=1920x1080

GainRange=12202010202410012040485-20140608162.5-401608016321.25-60 1
80 100 3264 0.625-80 1100 120 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



RKEASIHEE N BEMgain(BEiIR Efsony dbFHIgain(EIRE, 0FRFEMdb, XIRimx290a]LAE
EERdbE, ALUFER_ EIARGainRange D RATL, GainRangeDBANSHHNEIRE, R L
MRIE DR Z ER A MERNEL T,

NonLinear=DB_MODE

PatternMode=RGGB

TimeFactor=001 0.5

TimeD AT, BUFRFXMARN, HEAFEARIIERT, sensordRaAEEERR,
hdr_dcg_ratio=2

normal_dcg_ratio=2

Dcg ratiopiHE E& A

SensorFlip=0

ERIABImirror flipfRZ, bit0 mirror, bit1 flip

Sensor index;F=ZRIR

SensorfiyindextE5Fdts, rockchip,camera-module-index
RNTAEREERK, librkaighkrockit{fiftsaiF&sensorfiVindex{EAIREZERS]. tunning L EECER
tool_serverth @iZi&sensor index3 k&K IRE. MRFERXUTEIZEIN-d IBEIRES, HARO.
FRLAZEIY,,

EAERY, camera index®z0

TUERT, sensor index@g0/1
2Z1BRY, sensor indexfg0/1/2/3...

BiRA CISIREIVAL2-controlsFlIF&

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
VA4L2_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 S _

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.

Pixel rate in the source pads of the subdev. This control is
V4L2_CID_PIXEL_RATE read-only and its unit is pixels / second. Ex mipi bus:
pixel_rate = link_freq * 2 * nr_of_lanes / bits_per_sample


af://n3948
af://n3951

CiD

V4L2_CID_LINK_FREQ

ik

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.

fi#5*B MEDIA_BUS_FMTZ

CIS sensor38!

Bayer RAW

YUV

Only Y(22HR)BPraw bw sensor

Sensori§itiformat

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_SBGGRS_1X8
MEDIA_BUS_FMT_SGBRGS8_1X8
MEDIA_BUS_FMT_SGRBGS8_1X8

MEDIA_BUS_FMT_YUYV8_2X8
MEDIA_BUS_FMT_YVYUS8_2X8
MEDIA_BUS_FMT_UYVY8_2X8
MEDIA_BUS_FMT_VYUY8_2X8
MEDIA_BUS_FMT_YUYV10_2X10
MEDIA_BUS_FMT_YVYU10_2X10
MEDIA_BUS_FMT_UYVY10_2X10
MEDIA_BUS_FMT_VYUY10_2X10
MEDIA_BUS_FMT_YUYV12_2X12
MEDIA_BUS_FMT_YVYU12_2X12
MEDIA_BUS_FMT_UYVY12_2X12
MEDIA_BUS_FMT_VYUY12_2X12

MEDIA_BUS_FMT_Y8_1X8
MEDIA_BUS_FMT_Y10_1X10
MEDIA_BUS_FMT _Y12_1X12


af://n3974
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BisRC CISSZIRENFIFR

CIs #iEiEO

MIPI

CIs fth#himaesy

Bayer RAW

Frame/Field

frame

SEIRE)

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
sc5239.c
hynix_hi556.c

8M
ov8858.c
0s08a10.c


af://n3988

CIS #iEznO CIS imthEuERR Frame/Field SEIRE

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
ov12d2qg.c

2M
imx307.c
imx327.c
imx462.c
gc2093.c
ov02k10
ov2718.c
sc200ai.c
sc2310.c
jx-f37.c

M
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



CIs giEiEn

MIPI

MIPI

ITU.BT601

ITU.BT601

ITU.BT601

ITU.BT656

CIs fathghiEses

RAW BW

YUV

Bayer RAW

YUV

RAW BW

Bayer RAW

Frame/Field

frame

field

[i®D VCM driver icSEIREI5IZFE

SEIRE
vm149c.c
dw9714.c
dw9718.c
fp5510.c
gt9760s.c

fp5501.c (step motor)

SEIR

0.3M
ov7251.c

™
ov9281.c

1.3M
sc132gs.c

tc35874x.c

2M
imx323.c
ar0230.c

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(RI5255)


af://n4040

SEIRL)
mp6507.c (step motor)

ms41908.c (step motor)

f§SRE Flash light driver icEEIRF7IR

SEIR
sgm3784.c

leds-rgb13h.c(GPIO#=Hl)

[CIS [RE/EAHDTS)):
[#CIS ZZEM(DTS):
[#CIS IREZEAHDTS)]:
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