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GEZIn
RK3588 VIZ5Ha
B ERAEE]
ZsensorsziF
WispEpLZIFSKD R
CIS(cmos image sensor)3Xzf]
CIS IREIEM(DTS)
MIPIEEO
§EEISP
RV1126/RV1106
RK356X
$E1ZVICAP
RV1126/RV1109
RK356X
RK3588
LVDS#E
HE1EVICAP
RV1126/RV1109
DVP#O
HEIZEVICAP
BT601
BT656/BT1120
%Zsensor T
RV1126/RV1109
X Ritisphh iR
=igiltispihig
RK3566/RK3568
TiFidtispihIE :
=iBiftispibIE :
RK3588
CISBRZNER
IR E A
struct i2c_driver
struct v412_subdev_ops
struct v4l2_subdev_core_ops
struct v412_subdev_video_ops
struct v412_subdev_pad_ops
struct v412_ctrl_ops
struct xxxx_mode
struct v412_mbus_framefmt
struct rkmodule_base_inf
struct rkmodule_fac_inf
struct rkmodule_awb_inf
struct rkmodule_Isc_inf
struct rkmodule_af inf
struct rkmodule_inf
struct rkmodule_awb_cfg
struct rkmodule_|sc_cfg
struct rkmodule_hdr_cfg
struct preisp_hdrae_exp_s
struct rkmodule_channel_info
APITEEE AR
xxxx_set_fmt
xxxx_get_fmt
XXXX_enum_mbus_code
xxxx_enum_frame_sizes
xxxx_g_frame_interval
XXXX_S_Stream



XXXX_runtime_resume
XXXX_runtime_suspend
XXxx_set_ctrl
xxx_enum_frame_interval
XxxX_g_mbus_config
Xxxx_get_selection
xxxx_ioctl
IReNFBIEL TR
VCMERZ]
VCMIgE ER(DTS)
VCMERE5EER
RSB B AR
struct i2c_driver
struct v4l2_subdev_core_ops
struct v412_ctrl_ops
APIfEE 588
xxxx_get_ctrl
XXXx_set_ctrl
xxxx_ioctl xxxx_compat_ioctl
IRANFHIEL TR
FlashLightdRzf
FLASHLighti&&iE/HDTS)
FLASHLight3&zhi5Be
R A
struct i2c_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
API{&E A8
XXXx_set_ctrl
Xxxx_get_ctrl
xxxx_ioctl xxxx_compat_ioctl
KN tELC B
FOCUS ZOOM P-IRISIKZf)
MP6507iZ & EM(DTS)
RSB E A
struct platform_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
API{&E7 A8
XxXxx_set_ctrl
xXxxx_get_ctrl
xxxx_ioctl xxxx_compat_ioctl
e tELC B
MS41908iR & EM(DTS)
ELhitiE )i
FOCUSHRRTEMIRAA
ZOOMIBRTE M iHA :
ZOOM1HBRTE N I5thA :
PIRISTESRRE M i5tRA :
DCIRISTERTE M5 HA :
R BB AR
struct spi_driver
struct v4l2_subdev_core_ops
struct v412_ctrl_ops
APIEZE5ER
XXXx_set_ctrl
xxxx_ioctl xxxx_compat_ioctl

IRENBES R



DC-IRISIRZ
DC-IRISIREEMHDTS)
AR E A
struct platform_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
APIf&/ &7 AE
XXxx_set_ctrl
xxxx_ioctl xxxx_compat_ioctl
KPP tELs B
RK-IRCUTEKzf
RK-IRCUTIREIEM(DTS)
R ER A
struct platform_driver
struct v412_subdev_core_ops
struct v412_ctrl_ops
API{& &8
XXXx_set_ctrl
Xxxx_ioctl xxxx_compat_ioctl
IRANFHIEL TR
media-ctl v4l2-cti TR
R
rv1109/rv1126
BHE(ILiERT
rv1109/rv1126
ZRESANE
FAQ
eI BRI AR TR A
AAEREGR AR A S
AN{ETHIHTRKISPIRENANEIAZS
SATBCEISP/VICAP RAWTEAEHR T
AMAIECEVICAP SEE(
SMMETHMENCISHILEAIRAW,  YUVELHE
RESTHHBERGIR
RV1109/RV1126
RK356X
RawEEEEST(
IEREERFESIRAW
RERFHEERAW
SEMG
VICAP#ItHRaw
ISP maipath#fittIFEiERaw
VICAPHIHYUV :
ISPEIHYUV :
ISPPEIEHYUV :
SMEITHRCISIR A H S H R
AMAR B CISHIBRSESE)
IMIIFER ARG
SMEISZTHS B E Rk
W{AEEdebuglER
AITHEE TR ANRIBIRR
SMEITRFES SR R i HATIE)RE
Sensor Info IEEER
MFRA CISEREIVAL2-controlsFIZE
BB MEDIA_BUS_FMTZ
BIRC CISSEIRNTIZR
B$RD VCM driver icSEIREFIIZ
BfFRE Flash light driver ic2&IRzNFIZE
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Bayer CIS max

SOC VI IP VI Interface R Feature
resolution
MIPI DPHY:
ISP20 ( ISP
2 x 4Lanes 2.5Gbps/Lane
+ISPP): 1
LVDS: Upto 3
VICAP Full:
RV1109 : 2 x 4Lanes 1.0Gbps/Lane 3072x2048 frames
) DVP: HDR
VICAP Lite:
: BT601 / BT656 / BT1120 pclk:
150MHz
MIPI DPHY:
ISP21 Lite: 2 x 2Lanes or 1 x 4Lanes
1 2.5Gbps/Lane
RK3566 4096x2304 No HDR
VICAP Full: DVP:
1 BT601 / BT656 / BT1120 pclk:
150MHz
MIPI DPHY:
2 x 2Lanes or 1 x 4Lanes
ISP21 : 1 Upto 2
2.5Gbps/Lane
RK3568 VICAP Full: DVP: 4096x2304 frames
1 ' HDR
BT601 / BT656 / BT1120 pclk:
150MHz
MIPI DPHY:
ISP20 ( ISP
2 x 4Lanes 2.5Gbps/Lane
+ISPP): 1
LVDS: Upto 3
VICAP Full:
RV1126 ] 2 x 4Lanes 1.0Gbps/Lane 4416x3312 frames
) DVP: HDR
VICAP Lite:
' BT601 / BT656 / BT1120 pclk:
150MHz
MIPI DPHY:
4 x 2Lanes or 2 x 4Lanes
2.5Gbps/Lane
P 4672x35048
VICAP : 1 MIPI DCPHY : i< Upto 3
[
RK3588 ISP30 : 2 2 x 4Lanes dphy or 2 x P frames
8192x6144%Y
FEC: 2 3Lanes cphy 2.5Gbps/Lane SOAHR HDR
DVP: P=
BT601 / BT656 / BT1120 pclk:
150MHz
MIPI DPHY:
2 x 2Lanes or 1 x 4Lanes
2.5Gbps/Lane
> 4672x35048
VICAP : 1 MIPI DCPHY : s Upto 3
RK3588S ISP30 : 2 2 x 4Lanes dphy or 2 x . frames
8192x6144%Y
FEC : 2 3Lanes cphy 2.5Gbps/Lane A HDR
DVP: S

BT601 / BT656 / BT1120 pclk:
150MHz
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Linux Kernel-4.19
|-- arch/arm/boot/dts  DTSECESf4
| -- 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 RKCIF3Rz])

|-- platform/rockchip/isp RKISP3KXZf]

|--dev B8 probe, B&FA. clock, pipeline, iommufmedia/v4l2 framework
|-- capture BE mp/sp/rawwrfECE R vb2 , tishErabE

|-- dmarx B8 rawrdfIEER vb2 , BRI

|--isp_params 3AHEXSEIZE

|-- isp_stats 3AMEXRSET

|- isp_mipi_luma mipifiE=ESIT

|-- regs BFeniBXRANEEEME

|-- rkisp isp subdevilentity;Ff

|-- csi csi subdeviimipific &

|-- bridge bridge subdev , ispflispp3cEHFZ

| -- platform/rockchip/ispp rkispp3kzf

|--dev 85 probe, &&F. clock, pipeline, iommufmedia/v4l2 framework
|--stream & 48&videoiHAIECE R vb2 |, tirhiribIE

|-- rkispp ispp subdevientity;Ffft

|-- params  TNR/NR/SHP/FEC/ORBE#{iRE

|-- stats ORB#ZIHER

|--i2c

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

ISPFIVICAPHISEIE R
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SFFRV1126/RV1109KRK356XEETS , VICAPFIISPREINSTHIM N BISALIRIP, VICAPRT REEBGEE
BITISPAME |, 1EIRENEmMEEARVICAPRIRAZCIAIVAI2 sub devicefEERISPITR AT A= , LUEHS

EUAISPIRENMER. ISP IRENIHBES MIRKISPIXES , VICAPIRENIBES WRKVICAPIRE], E{AHIVICAPSIE
) ———
H5ISPHEZAVEEAMERIAN TR -
Virtual cor\necllon
y Entitative connection
dvp sensor dvp | B .
v412 sub dev | interface !
Ivds sensor csi2 dphy Ivds | vicap_ful
V412 sub dev v412 sub dev ,,,'f‘,t,?[f,a,??,,_ V412 device
mipi sensor ) csi2 dphy N csi2 host mipicsi2 |
V412 sub dev v412 sub dev V412 sub dev interface |
mipi_lvds L
V412 sub dev
dvp ISP ISPP
V412 sub dev sub dev sub dev
Ivds sensor L csi2 dphy vicap lite | | A lite_Ivds L]
V4|2 sub dev V412 sub dev V42 device V42 sub dev

RKISP 3Xz])
ESR AR B

RKISPIRENEZEZ{KHEV4I2 / media frameworkSCIUEHMARIECE., FRHTANER, 126 bufferfel | LIKIE
Hlsubdevice(@l mipi dphyKsensor)fy_E FEBZINEE,

TEAEERHEAR T RKISPIREIAIRINGS -

Mipi
sensoer

D-phy
subdev

|

|

csi
subdev

|
| sensor

Lvds
sensor

D-phy
subdev

subdev

ISP media — — — — —

— =

video
Ly rav..Lwrz rawjrdLs

video video

raw_wrl raw_rdl_|
¥ = -

video video
L fav_.'_wro rawtrdﬂ_m

video video

ISP

T

\

|

mainpath ‘

),
- T |

| video ‘
']ﬂﬂ

video

¥

subde

|— _pa;5 _

|

=t
videg

statistics —|

video |

m_bypass |
video

[ scled |
video

ISPP
subdev scalel |
5]
scale2
video |
BEERE — = &
Entity
Source
—
. Active
Sink T .

Inactive
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B
rkisp_mainpath

rkisp_selfpath

rkisp-isp-subdev

rkisp-mipi-luma

rkisp-statistics

rkisp-input-params

rkisp_rawrd0_m

rkisp_rawrd1_|

rkisp_rawrd2_s

rkisp-csi-subdev

rkisp_rawwrO

rkisp_rawwr

rkisp_rawwr2

rkisp_rawwr3

rockchip-mipi-
dphy-rx

rkisp-bridge-ispp

rkispp_input_image

rkisp-isp-subdev

rkispp_m_bypass

53]
v4l2_vdevcapture

v4l2_vdevcapture

v4|2_subdev

v42_vdevcapture

v4l2_vdevcapture

v4|2_vdevoutput

v412_vdevoutput

v4l2_vdevoutput

v412_vdevoutput

v4|2_subdev

v4|2_vdevcapture

v4l2_vdevcapture

v4l2_vdevcapture

v4|2_vdevcapture

v4|2_subdev

v412_subdev

v4|2_vdevoutput

v412_subdev

v4l|2_vdev
capture

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

Internal isp blocks; Support: source/sink pad
crop. The format on sink pad equal to sensor
input format, the size equal to sensor input
size. The format on source pad should be
equal to vdev output format if output format is
raw bayer, otherwise it should be YUYV2X8.
The size should be equal/less than sink pad
size.

Provice raw image luma
Provide Image color Statistics information.

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

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

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

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

Mipi csi configure

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

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

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

Raw image write to ddr from sensor

MIPI-DPHY Configure.

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

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

Full resolution and yuv format
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Full or scale resolution and yuv formatScale
v412_vdev range:[1 8] ratio
capture 3264 max width for yuv422

2080 max width for yuv420

rkispp_scale0

. v4l2_vdev Full or scale resolution and yuv formatScale
rkispp_scalel . ]
capture range:[2 8] ratio, 1280 max width
) v412_vdev Full or scale resolution and yuv formatScale
rkispp_scale2 ) ;
capture range:[2 8] ratio, 1280 max width

ISP HDR &=z{i5¢BH

RKISP23Z#52Umipi sensorkgitihdr 3tEc2iii&=t, , FE{4HEIT 3T 2 dmatx REEEIERddr , FiEd
3EgE 2B dmarxisEEllisp , ispf3InEc2iNEAL , IXEIHERSAN TR -

Short frame » Raw_wr2 |- Raw_rd2
CSI
» Raw_wrl -9 Raw_rd1l HDR
subdev Long frame — e
WTidTs oo | Raw_wr0 -¥| Raw_rd0 [~
» Raw_wr2 -9{ Raw_rd2
Short frame
CSI
1 HDR
subdev S
Middle frame

» Raw _wr0 -9 Raw _rd0

csi subdevi@idget_fmtkElsensorikEIZ M padt&LAYIHIER | XIRicsifsource pad,
Mipi sensoriRsIEAE BiESE XN ELE,

& & ik

rkisp-isp-subdev Sensor pad0 IspSREESensor vcO(BRIA) TEEtEial | EREMEL

rkisp_rawwr0 Sensor pad1 Rawwr03EE&Esensor veX B &
rkisp_rawwr1 Sensor pad2 Rawwr13E£&Esensor veXBES & i
rkisp_rawwr2 Sensor pad3 Rawwr23REEsensor veXBEmt& it

rkisp_rawwr3 Sensor pad4 Rawwr33EEsensor veXBESigT i H
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RKVICAP IEzj]
HEZRi50E

RKVICAPIKFHEEZE T VA2 / mediatEZRLIFEERIECE . PR IE, 1256 bufferigi: | LARIEH
subdevice(#ll mipi dphyKsensor)f_t FEEZINAE,

$FFRV1126/RV1109M S , VICAPEEERNPIZ , EF—"RZVICAP FULL—MRZVICAP LITE,
VICAP FULLiEEdvp/mipi/lvds=fp0 , dvpRJSmipigiEIvdsiEzARRI T , fomipifdivdsUAgeR=
B T/E , VICAP LITE {¥BBIvdsiE , 5] 5VICAP FULLAS#EECRERT TE ; VICAP FULL dvpiEOsdri—A
rkvicap_dvpTa s , VICAP FULL mipi/lvdsiEOXIR—rkvicap_mipi_lvdsTs s , VICAP LITE R —4

X3 FRK356XE A= , VICAPREE% , BB dvp/mipiffMEL , dvpiEORIN—"rkvicap_dvp
T, mipEOXIR— Mrkvicap_mipi_lvdsTi s ( 5RV1126/RVI10989VICAP FULLEIR ) , BT mA
THI7REE,

HTHBVICAPRELIREREISHRispIkE] , FEIGVICAPIRENERANBIEsditf 15 mbEEElispFrE i E
AT sRi8%%, DVPEEORIMrkvicap_dvp_sditfiyss , VICAP FULLAYmipi/IvdsiE X5
rkvicap_mipi_lvds_sditff5m , VICAP LITEXJRirkvicap_lite_sditf,

BRSO dtsiEEA S WCIS iIRFFMDTS)I[#CIS iRFFM(DTS)]
TEHHA T RKVICAPIRZIRNIS R HRF NG -
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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

RK3588 VIZES

TE B EREE

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



af://n349
af://n350

D/CPHY-0 CSI-Host 0 ———a
D/CPHY -1 CSI-Host | ——— > ISP-0 = = FEC-0
inno-dphy2L-0 > CSI-Host 2 -
inno-dphy2L-1 »  CSI-Host 3 > VICAP DDR
inno-dphy2L-0 CSI-Host 4
inno-dphy2L-1 #| CSl-Host5 >
ISP-1 - = FEC-1
DVP 10(CIF_1O) >

t Tﬁw o 1SP0, ISPL

| DDR ]

Zsensorxz iy

BPRIRHisplR 2 HFAIRER | ispERBENSISOPERIIT ¢

2EM | EADPEER3840x2160 , dtsXIRELE 20 rkisp_viri&es,
3RENAIRE A : AP HER2560x1536 , dtsItMACE e A& rkisp_virig.

SRS RE7 i sensor : 6mipi + 1dvp , ZsensorfHBIRIIT :

Mipi cameral mipil_csi2 rkaf_mipi_hds R
Mipi cameral Y i_dophyl rkaf_mipi_hvds]l SR | ¢ rkaf_mipi_hds1_sditf

rkof_mipi_heds_sditf

..

Mipi camera2 ezi2_dphyl m rkcif_mipi hds2 R | g rkof_mipi_hds2_sditf

rkispl_wirl

» rkispl_wirl

rkispl_wir2

Mipi camera3 =i2_dphy2 mipi3_csi2 rkcf_mipi_hdz3 rkcf_mipi_hd=3_sditf

Mipi camerad m_, mipi4_csi2 rkoif _mipi_hds4 | g rkof_mipi_hds4_sditf
Mipi cameras =i2_dphyS mipi5 c=i2 rkoif _mipi_heds5

rkaif_mipi_vds5_sditf

rkizpl_wir3
HEEI58R

1. rk35883 P dcphy, 1A 4&#R4 5 Hcsi2_dcphy0/csi2_dcphyl. #dcphyfdfh 3z #:RX/TX
FII A6, T camerafiy A # [ ERX. SCHFDPHY/CPHY MU s 7 BLE B 102 [F — M dephy I TX/RX
W BE A DPHY B [F) 148 F CPHY . HiAthdcphy 2 $0i 2 17 rk 3 58 844 T /it -
2. rk35883fF2 dphyfiliff, X HEAIF 2 dphy0_hw/dphyl_hw, Pi->dphyf#a] LT AEAEfull
mode Hisplit modeMiFi=T .
1. dphyO_hw

1. full mode: A& fHcsi2_dphy0, #% X ¥4 lane.

2. split mode: #7324 phy i, 4%l Ncsi2_dphyl (f£H0/1 Tane) .
csi2_dphy2(ffif2/3 lane), &/ phy% ##2 lane.

3. Hdphy0o_hwfi I full modelt, #EHT B csi2_dphyliX &4 KECE, H2ETT M4
csi2_dphyl@ZE i Ncsi2_dphy0, 4k IR phy 155K X 4 phy i FH 8.
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2. dphyl_hw
1. full mode: Fifi#MfiHcsi2_dphy3, % ¥4 lane.
2. split mode: #5522/ phyffiH, 4%l Ncsi2_dphy4 (f£H0/1 Tane) .
csi2_dphy5(ffifi2/3 Tane), &/ phyf£ 2 lane.
3. Hdphyl_hwfli Hfull modeltf, #5% L% csi2_dphy4iX &8k -KACE, H21 mA4RR
csi2_dphy4FE B SN csT2_dphy3, Sk B phy )55 R X 5 phy 8 .
3. M Eidmipi phy W al, &FZEEXSRII AL E L.
(csi2_dcphy0_hw/csi2_dcphyl_hw/csi2_dphyO_hw/csi2_dphyl_hw)
4. HAmipi phy#FHE A csi 2Bk @trmipi i, 554 H 5% Amipi0_csi2~mipi5_csi2.
5. rk3588f1H cameraZifi#liifi EiBidvicap, HHEHEisp. rk3588{L L FF— 1 vicaphififfy, XA
vicap iR A 6#mipi phy, K—Edvpdh, FrLl&RATEvicapsr bk
rkcif_mipi_lvds~rkcif_mipi_lvds5. rkcif_dvp%5744id, &AW M08 % R 55 BT 4% IR AE
B 7 S .
6. B vicap s 5ispMEERC R, IS RE L H XXX _sdit RIS R
7. rk35883CHE2A 1 sphlfy, [T spE A& AN 2 AR A, B B EE 2L, RN ris
B — P G EIR ki spib . X T2 7R, ERCEEUR T B AN isp L.
8. Hil5REHA:
1. Hil: EEEgidvicapide, HEAREAIspbHl, AFEfElddr. HEE RN ZhdrE#ERN, H
HREWREIENER, KWFEALEDDr, ispFAddriit.
2. [l fREUR A vicapREERIddr, BHZRECEIEE S, Hbufferthhb#itsisp, ispHM
dd rakE B 0 -
3. TFdtsHCER, —AMisplliff, W ARE AR A, BRAMEHEEEX, aREE T2 E
L7 R BRI A [ s

Wisp & sz IF8KITHEEE

vicapX£Eesensor 8kEIRE , AR AEIXE 2 ispIE |, BEHEIddr , RN -

—» ISPO 3

8k sensor P vicap — DDR

ISP1 I

Y

9. DIHERAT16M (4672x3504 ) RIFERAMERM NispRALIE—IKENG , STFHE.

1. Mrk3588s.dtsizzftteh |, BILA#kZIrkisp0, rkisp1. rkisp_unite=FEN , 2EELMNBEHS I
FTRXF16M , TEXMArkisp0, rkisp1T5m , FERErkisp_unite , BEHMESIRATiommuts

/o

2. {E rkisp_unite T mEHET LUEIIHESZ N R | XMEMERIS DR | E—iKEGERE
HAGRIEE] , 2BE2NisphIE | BER—iKEH.
3. dtsFe B &# k3588 BRI iH

CIS(cmos image sensor)IKz]]

CIS ig&iEM(DTS)
MIPE0]

XFFRV1126FIRVIN06FEEME |, FAER MM EZ AR EYIIEmIpi csi2 dphy , XIRzFdts ERY
csi_dphyOFficsi_dphy1 ( £rv1126.dtsi ) , BT :

e datalanefx X4 lanes ;

o R AIEZ2.5Gbps/lane ;


af://n362
af://n376
af://n377
af://n378

XFFRKI56XFERME | (RE—MREYIEMIpi csi2 dphy , AJLATAEERMEL : full mode Fsplit
mode , #F5Acsi2_dphy0/csi2_dphy1/csi2_dphy2=/NZ48dphy ( £0rk3568.dtsi ) , $FI4Ea0F -

Full mode

o {YfFEMAcsi2_dphy0 , csi2_dphy05csi2_dphy1/csi2_dphy2BfR , AAa] BT {#EA ;
e data lanegx X4 lanes ;
e B KJEZ2.5Gbps/lane;
Split mode
o {YfFEMcsi2_dphy1#csi2_dphy2, Scsi2_dphy0B R , Aa]ERHMEA ;
e csi2_dphy1#csi2_dphy2a]ERHEMA ;
e csi2_dphy1#csi2_dphy2&ZBH#fJdata lanefz KE2 lanes ;
e csi2_dphy1X3az#EEdphyfdlane0/lanet ;
e csi2_dphy2Xd R dphyfilane2/lane3;
o HRAKEE2.5Gbps/lane

BiRdtsFfl , SRIATERG.

HEIZISP

RV1126/RV1106

TELArV1 126 ispFlos04at0 9/l TieA.
HEIEXE © sensor->csi_dphy->isp->ispp
arch/arm/boot/dts/rv1126-evb-v10.dtsi
REER

o data-lanesiA/igBREKEREAIane®y , BNFEIRBIAmIipi 258,

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,os04al0";// FHESRS)FHIVLHE FFFH —E
reg = <0x36>;// sensor I2C¥K#Huhl, 747
clocks = <&cru CLK_MIPICSI_OUT>;// sensor clickinfit&
clock-names = "xvclk";
power-domains = <&power RV1126_PD_VI>;
pinctrl-names "rockchip,camera_default";
pinctr1-0 = <&mipi_csi_c1k0>;// pinctlix&
//HIR
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
// poweri o A 2 HEE


af://n409
af://n410

pwdn-gpios = <&gpiol RK_PD4 GPIO_ACTIVE_HIGH>;
// WS, U A EEE
rockchip,camera-module-index = <1>;
// BEdEHE, " back" 1" front"
rockchip,camera-module-facing = "front";
// W2
rockchip,camera-module-name = "CMK-0T1607-FV1";
// lens#
rockchip,camera-module-Tlens-name = "M12-4IR-4MP-F16";
//ir cuti%
ir-cut = <&cam_ircut0>;
port {
ucam_outO: endpoint {
// mipi dphysiifiport4
remote-endpoint = <&mipi_in_ucam0>;
// mipi lane#(, 1laneXy <1>, 4lanek <1 2 3 4>
data-Tanes = <1 2 3 4>;

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

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

};
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
csidphyO_out: endpoint@0 {
reg = <0>;
// ispilftiport4
remote-endpoint = <&isp_in>;
55
};
};
s
&rkisp {
status = "okay";
5

&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 dphy#ifl port4
remote-endpoint = <&csidphyO_out>;

IE
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
ispO_out: endpoint@l {
reg = <1>;
// ispp Hiport#4, ispiithi‘iispp
remote-endpoint = <&ispp0O_in>;
3
it
};
};
&rkispp {
status = "okay";
3
&rkispp_vir0 {
status = "okay";
port {

#address-cells = <1>;

#size-cells = <0>;

IsppO_in: endpoint@0 {
reg = <0>;
// ispiiport4, isppiiA
remote-endpoint = <&ispO_out>;

3

b
};

RK356X
TELArk3566 ispFigc8034 4lane A T5AR :
HEEXR : sensor->csi2_dphy0->isp
=k
o FEEFtEdata-lanes

o FTE(FRcsi2_dphy_hwisss

/* full mode: Tane0-3 */

gc8034: gc8034@37 {
// TEE S IR UL A e — B
compatible = "galaxycore,gc8034";
status = "okay";


af://n419

// sensor I2C¥#Hhhlk, 747

reg = <0x37>;

// sensor mclkygfcE

clocks = <&cru CLK_CIF_OUT>;

clock-names = "xvclk";

//sensor ¢ HL YR IEH AR

power-domains = <&power RK3568_PD_VI>;
//sensor mclk pinctlT¥®&

pinctrl-names = "default";

pinctr1-0 = <&cif_clk>;

// resetE 5 KA BB T

reset-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_LOW>;
// powerdown’ il 43I A S H

pwdn-gpios = <&gpio4 RK_PB2 GPIO_ACTIVE_LOW>;
// WS, RS AEEL
rockchip,camera-module-index = <0>;

// HEAEAR, A "back"f"front"

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

// WA

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

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

gc8034_out: endpoint {
// csi2 dphyiiiiport4
remote-endpoint = <&dphy0_in>;
// csi2 dphy Tane#i, 1laneXy <1>, 4laney <1 2 3 4>
data-Tanes = <1 2 3 4>;

55

};
};

&csi2_dphy_hw {
status = "okay";

I e

&csi2_dphy0 {
//csi2_dphy0A5csi2_dphyl/csi2_dphy2 EEH{ERH, HfF
status = "okay";

/ ¥*
* dphy0 only used for full mode,
* full mode and split mode are mutually exclusive
2
ports {
#address-cells = <1>;
#size-cells = <0>;

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

dphyO_in: endpoint@l {
reg = <1>;
// sensoriilf] port#
remote-endpoint = <&gc8034_out>;
// csi2 dphy Tlane#t, 1lane’Ny <1>, 4lane’N <1 2 3 4>, Ssensor
Uit — 2



data-lanes = <1 2 3 4>;
};
i
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphyO_out: endpoint@l {
reg = <1>;
// ispiifiport4
remote-endpoint = <&ispO_in>;
s
s
};
3
&rkisp {
status = "okay";
s
&rkisp_mmu {
status = "okay";
55
&rkisp_vir0 {
status = "okay";

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

ispO_in: endpoint@0 {
reg = <0>;
// csi2 dphyiiff) port4
remote-endpoint = <&dphy0_out>;
if;
3
b

HEIZVICAP
RV1126/RV1109
PAmipi 0s04a10 4 lanes§&iZvicap 9
§EIEXE © sensor->csi dphy->mipi csi host->vicap
REER
o data-lanes/iEREMERRYIane# , BUTEIRB!I/9mipi K8,

o dphyEEHEER|csi hostT5a,

0s04al10: 0s04a10@36 {
// T IR UL A e — 3
compatible = "ovti,o0s04al0";
// sensor I2C¥#Hhhlk, 747


af://n429
af://n430

reg = <0x36>;

// sensor mclkisfc &

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

//sensor #HoC IR RE

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

dovdd-supply = <&vcc_dovdd>;

dvdd-supply = <&vcc_dvdd>;

//sensor mclk pinctli%®

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

// powerdown’ i1 43I A S H P

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

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

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

// BHZ

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 dphys#ifiiport4
remote-endpoint = <&mipi_in_ucam0>;
// csi2 dphy Tane#, 1lane’y <1>, 4laneXy <1 2 3 4>
data-lanes = <1 2 3 4>;

&csi_dphy0 {
//csi2_dphyOAcsi2_dphyl/csi2_dphy2[RI AR, &
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>;
// sensorimf] port#
remote-endpoint = <&ucam_out0>;
// csi2 dphy lane#t, 1lanely <1>, 4lanely <1 2 3 4>, Ssensorifi—

X
data-Tanes = <1 2 3 4>;
55
};
port@l {
reg = <1>;

#address-cells

<1>;



#size-cells = <0>;

csidphyO_out: endpoint@0 {

reg = <0>;

// csi2 hostiifport4

remote-endpoint = <&mipi_csi2_input>;

I
i
i
I
&mipi_csi2 {
status = "okay";
ports {
#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
#address-cells = <1>;

#siz

mipi

e-cells = <0>;

_csi2_input: endpoint@l {

reg = <1>;

// csi2 dphy #Hifport4

remote-endpoint = <&csidphyO_out>;

// csi2 host Tane#, 1laney <1>, 4laney <1 2 3 4>,7 Ssensoriii—

H
data-lanes = <1 2 3 4>;
};
i
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
mipi_csi2_output: endpoint@0 {
reg = <0>;
// vicapiiHiports
remote-endpoint = <&cif_mipi_in>;
// csi2 host Tane#, 1laneNy <1>, 4lanely <1 2 3 4>, Ssensorim—
EX
data-lanes = <1 2 3 4>;
b
55
};
};
&rkcif_mipi_lvds {
status = "okay";
port {
/* MIPI CSI-2 endpoint */

cif_mipi

_in: endpoint {

// csi2 hostiifiport4
remote-endpoint = <&mipi_csi2_output>;



// vicap ¥t lane#t, 1lanely <1>, 4lane’N <1 2 3 4>, Hsensori—3k
data-lanes = <1 2 3 4>;

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

/* sditf endpoint */
mipi_lvds_sditf: endpoint {
//isp MM iport4
remote-endpoint = <&isp_in>;
//mipi csi2 dphyiiTane#, Ssensor—%{
data-Tanes = <1 2 3 4>;

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

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

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

e

RK356X

Agc5025 2lanefdzrk3566 evb2 mipi csi2 dphyfilane2/lane3/9f :
EEXR : sensor->csi2 dphy->mipi csi host->vicap

BEER

* data-laness SUEBARIERIane$ , BUFIHRRIFmipi 27
o dphyEE4HES|csi hostii ;
o FTE(FRCsi2 dphy hwHis,

/* split mode: lane:2/3 */
gc5025: gc5025@37 {
status = "okay";

// 5 EEYRE T UG T4 2


af://n440

compatible = "galaxycore,gc5025";
// sensor I2C¥#&Hihl, 747

reg = <0x37>;

// sensor mcTkiysificE

clocks = <&pmucru CLK_WIFI>;

clock-names = "xvclk";
//sensor mclk pinctl1 % &
pinctrl-names = "default";

pinctr1-0 = <&refclk_pins>;

// reset I HL A AL

reset-gpios = <&gpio3 RK_PA5 GPIO_ACTIVE_LOW>;
// powerdown’ il K A &k P

pwdn-gpios = <&gpio3 RK_PBO GPIO_ACTIVE_LOW>;
//sensor 3% HL YR fE

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

// B, A" "back"f1"front"

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

// WAL

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

// lens%

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

gc5025_out: endpoint {
// csi2 dphys#ifiiport4
remote-endpoint = <&dphy2_in>;
// csi2 dphy Tane#i, 2lane’’y <1 2>, 4lanekl <1 2 3 4>
data-Tanes = <1 2>;

i

i
b

&csi2_dphy_hw {
status = "okay";

18

&csi2_dphy2 {
//csi2_dphy2AEcsi2_dphyOFm i, T % ;7 5csi2_dphyli¢471i
status = "okay";

/%
* dphy2 only used for split mode,
* can be used concurrently with dphyl
* full mode and split mode are mutually exclusive
i

ports {

#address-cells = <1>;

#size-cells = <0>;

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

dphy2_in: endpoint@l {
reg = <1>;



// sensoriiilf] port#
remote-endpoint = <&gc5025_out>;
// csi2 dphy Tane#(, 2laneX <1 2>, 4lane’Ny <1 2 3 4>, 7 Ssensorii

—
data-Tanes = <1 2>;
};
5
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphy2_out: endpoint@l {
reg = <1>;
// csi2 hosti#ifiport4
remote-endpoint = <&mipi_csi2_input>;
55
};
};
s
&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 #Hport4
remote-endpoint = <&dphy2_out>;
// csi2 host Tane#(, 2laneX <1 2>, 4lane’Ny <1 2 3 4>, 7 Ssensorii

data-Tanes = <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 Tlane#t, 1lane’ <1>, 4laney <1 2 3 4>, Ssensorii—

data-Tanes = <1 2>;



e

B

&rkcif_mipi_Tvds {
status = "okay";
port {

cif_mipi_in: endpoint {
// csi2 hosti#ifiport4
remote-endpoint = <&mipi_csi2_output>;
// vicap uii lane#{, 2laney <1 2>, 4lanel <1 2 3 4>,7F Ssensorui—%(
data-Tanes = <1 2>;

I
I
i
&rkcif_mipi_Tvds_sditf {
status = "okay";
port {

/* MIPI CSI-2 endpoint */
mipi_lvds_sditf: endpoint {
//isp ERLE & Eport4
remote-endpoint = <&isp_in>;
//mipi csi2 dphy/JTane#i, Ssensor—
data-Tanes = <1 2>;

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

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

isp_in: endpoint@0 {
reg = <0>;
//vicap mipi sditfii L4
remote-endpoint = <&mipi_Tvds_sditf>;



RK3588
LAimx4644dphy 17941

e data-lanes/sgRREINMERRIanes , BNFSZRBIAmipi 288,

o dphyZE§EES|csi hostTie , csi2_dphy33JRERmMIpi4_csi2 ;

e csi2_dphy3REZETR , FEKIIET Rcsi2_dphy1_hw,

e rkcif_mipi_lvds4RvicapfIEFP—MNBIET R , METRrkcf RIS MiommuFEEEE L.

o rkcif_mipi_lvds4_sditfREHFTm , Brkcif_mipi_vds4fEIAT = , FAsEREEisp.

e sensoriRE—ARSCHavdd/dvdd/dovdd=AMERIRIRIE |, ANREERZRNUrk809 2 He HRAVEBIERT LA
EftsensoriRBtE L , ANERFFALDOFINEREIR | FeEfl 2@ dgpiotshl , AJLAS®E
vee_mipicsi1BEEEREBIRT A , JLABES BItEck LT , EBRTZREFERE—BIE, #EiNE
BATdvddERED FHItAL , avdd/dovddATLARLA |, dvddEL ARt , SNERINERLVEK |, RIAgHILERRT{H
NARE , BRE1SRE , ¥InEGRE  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;
be
bE
&csi2_dphyl_hw {
status = "okay";
bE
&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-lanes = <1 2 3 4>;

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

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

csidphy3_out: endpoint@0 {
reg = <0>;
remote-endpoint = <&mipid_csi2_input>;

e
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&i2c4 {
status = "okay";
pinctr1-0 = <&i2c4m3_xfer>;

imx464: imx464@36 {
compatible = "sony,imx464";
status = "okay";
reg = <0x36>;
clocks = <&cru CLK_MIPI_CAMARAOUT_M4>;
clock-names = "xvclk";
pinctrl-names = "default";
pinctr1-0 = <&mipimO_camera4_clk>;
avdd-supply

<&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-lanes = <1 2 3 4>;

e
I
If;
iT;

&mipid_csi2 {
status = "okay";

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

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

mipid_csi2_input: endpoint@l {

reg = <1>;
remote-endpoint = <&csidphy3_out>;
I;
it
port@l {
reg = <1>;

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

mipid4_csi2_output: endpoint@0 {
reg = <0>;
remote-endpoint = <&cif_mipi_in4>;



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

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

I
I
13
&rkcif_mipi_Tlvds4_sditf {
status = "okay";
port {

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

55
b
bE
&rkcif_mmu {
status = "okay";
ke
#if 1
&rkisp0 {
status = "okay";
/* the max input w h and fps of mulit sensor */
//max-input = <2688 1520 30>;Zfsensorp iR —FE, FEEE
be
&ispO_mmu {
status = "okay";
ke

#else //sensor#iHE KT 16M(4672x3504) FE2 N i spar kb, W irsis
/* dual isp case need width 32 align */
&rkisp_unite_mmu {

status = "okay";

15



&rkisp_unite {
status = "okay";

15

&rkispO_vir0 {

status = "okay";

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

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

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

e

LvVDS#E[O
HE1EVICAP

RV1126/RV1109

LAimx327 4lane/afil, SEEERZRUNT -
§EEXR : sensor->csi dphy->vicap
BREER

o dphyREEHEECsi hostTim | BUSSEWARZIEIE ;
o data-lanes/UEBIENMERRane#l , BUESEUAZIEIE |
* bus-type WRECER 3 , BUEERBIAIVAsED , SEGEREZRW

imx327: imx327@la {
// B IR VT S A R — 3
compatible = "sony,imx327";
// sensor I2CH#&Huhlk, 747
reg = <0Oxla>;
// sensor mclkiysific &
clocks = <&cru CLK_MIPICSI_OUT>;
clock-names = "xvclk";
//sensor #H3< BRI RE
power-domains = <&power RV1126_PD_VI>;
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
//sensor mclk pinctli& &
pinctrl-names = "default";
pinctr1-0 = <&mipicsi_clkO>;


af://n469
af://n470
af://n471

// powerdown® 43 B B A7 23 L ~F

pwdn-gpios = <&gpio3 RK_PA6 GPIO_ACTIVE_HIGH>;
// resetE IS XA ST

reset-gpios = <&gpiol RK_PD5 GPIO_ACTIVE_HIGH>;
// WG, ZmeAEER
rockchip,camera-module-index = <1>;

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

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

// WA Z

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

// lens#

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

ir-cut = <&cam_ircut0>;

port {

ucam_out0: endpoint {
// csi2 dphyiiifiport4
remote-endpoint = <&mipi_in_ucam0>;
//csi2 dphy lvds Tane#, 1lane’Ny <1>, 4laneN <4>, DIHEE
data-Tanes = <4>;
//Vvds# FIRRAY, AR &
bus-type = <3>;

15

&csi_dphy0 {
//csi2_dphyOA 5csi2_dphyl/csi2_dphy2[@H{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>;
// sensoriffl port#
remote-endpoint = <&ucam_out0>;
//csi2 dphy Tvds lane#(, 1laney <1>, 4lanely <4>, WIHRE
data-Tanes = <4>;
//Ivds#ZE DAL, AR E
bus-type = <3>;

55
};
port@l {
reg = <1>;

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

csidphyO_out: endpoint@0 {
reg = <0>;
// vicap Titelffiport4
remote-endpoint = <&cif_Tite_Tlvds_in>;
//csi2 dphy lvds Tane#t, 1lane’y <1>, 4lanelN <4>, WAfRE



data-Tanes = <4>;
//Tvds#E O P2RA, DaifE e
bus-type = <3>;

BE;
T
I
B
&rkcif_Tite_mipi_Tvds {
status = "okay";
port {

/* 1vds endpoint */
cif_lite_lvds_in: endpoint {
// csi2 dphyiiffport4
remote-endpoint = <&csidphyO_out>;
//csi2 dphy lvds Tane#, 1lane’y <1>, 4lanely <4>, WZifgE
data-Tanes = <4>;
//Ivds#EE R AL, WoitE &
bus-type = <3>;

IFg
I
B
&rkcif_Tite_sditf {
status = "okay";
port {

/* lvds endpoint */

Tite_sditf: endpoint {
//isp MM iport4
remote-endpoint = <&isp_in>;
//csi2 dphyiilane%, Ssensor—%
data-Tanes = <4>;

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

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

isp_in: endpoint@0 {
reg = <0>;
//1ite vicap Tvds sditfiim it



remote-endpoint = <&lite_sditf>;

FEEAWNIspIERT , ATLURRR FEIZX

&rkisp {
status = "disabled";

18

&ispO_mmu {
status = "disabled";

I8

&rkisp_unite {
status = "okay";

15

&rkisp_unite_mmu {
status = "okay";

15

&rkispO_vir0 {
status = "okay";

/% hw 5l HEunite i ski*/
rockchip,hw = <&rkisp_unite>;

port {
#address-cells = <1>;

#size-cells = <0>;

ispO_vir0: endpoint@0 {

reg = <0>;
remote-endpoint = <&mipid4_lvds_sditf>;
5
it
ke
DVP#EO
HEIZVICAP

FERV1126/RV1109/RK356X/RK3588 4 F , dvpRHEFiEORIdtsELE 2 —HEH.,
BT601

LAar0230 bte019f , SEEXZAMT :
HEIEXR : sensor->vicap

REER
¢ hsync-active/vsync-activeAJRECE , AT v4IIEZR S FAMRBIBT6011E O, B AR BRI
BT6563%M ;

e pclk-sample/bus-widthaJi ;


af://n485
af://n486
af://n488

o WlifEsensorikzIATg_mbus_configiEs , @it flagigBAZRIsensordhsync-acitve/vsync-
active/pclk-ativefIBRURMY , BUSSHTEZWEIEIE ;
o pinctriEEES|ART , LARIbte0 118Xk gpioffiBMiomux , BUNIESSHTIEWEIEUE ;

g_mbus_configE =BT :

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;
}
dtsECERBINT :

ar0230: ar0230@10 {
// B IR I T R 5 4 H — 3
compatible = "aptina,ar0230";
// sensor I2C¥ bk, 747
reg = <0x10>;
// sensor mclkygfcE
clocks = <&cru CLK_CIF_OUT>;
clock-names = "xvclk";
//sensor ¢ HL YR fF g
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;
power-domains = <&power RV1126_PD_VI>;
// powerdown’ [ 5 Fd f A 2% H P
pwdn-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
/*reset-gpios = <&gpio2 RK_PC5 GPIO_ACTIVE_HIGH>;*/
/ /BC B dvp A 5 H A AN B e A
pinctrl-names = "default";
pinctr1-0 = <&cifm0_dvp_ctl>;
// RS, RS AEEL
rockchip,camera-module-index = <0>;
// B, H"back"f"front"

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

// B4

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

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

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

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

/* Parallel bus endpoint */



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

i
i
B
&rkcif_dvp_sditf {
status = "okay";
port {

/* parallel endpoint */

dvp_sditf: endpoint {
//isp R Iport4
remote-endpoint = <&isp_in>;
//sensorii AL E 25
bus-width = <12>;
hsync-active = <1>;
vsync-active = <1>;
pclk-sample = <0>;

I
I
13
&rkisp {
status = "okay";
i
&rkisp_vir0 {
status = "okay";
ports {
port@0 {
reg = <0>;

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

isp_in: endpoint@0 {
reg = <0>;
//dvp sditfhs A4
remote-endpoint = <&dvp_sditf>;

e



BT656/BT1120

BT656/BT1120/9dtsFiE—EK,

Llava fpga bt11209%1 , H#EHZXRERUT :

HEIRXE : sensor->vicap

REER
* hsync-active/vsync-active REFLE , BUIVAIIELZESEFETSIREIBT601;
e pclk-sample/bus-widtha]ifk ;

o WlifEsensorikzIAYg_mbus_configiEOsh , @it flagZrEigiE=aisensorfpclk-ativelIBE XK
t, BNESETEBEEE |

o WIRSEHIVAI2_subdev_video_opsehfiquerystdiZ , 18RAYNEHEONATSCEO, BUNSEHTLE
EIEEE

o WISCIRRKMODULE_GET_BT656_MBUS_INFO , BT656/BT1120832EMAXNoctl , #OFES ,
LI S#drivers/media/i2c/nvp6158_drv/nvp6158_v42.c

e pinctrlFFEZES|AXY , LAXbt656/bt112018XgpiofitBZiomux , BUSSETEWEIEE.
g_mbus_configiZ7~FHLIBANT :

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

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

}

querystdiZORBIIT :

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

{
*std = V4L2_STD_ATSC;

return 0;
3
dtsECERFIAIT :

avafpga: avafpga@70 {
// TESIREH AU A B —E

compatible = "ava,fpga";
// sensor I2C¥#&Hhht, 741
reg = <0x10>;

// sensor mc1kJFfc &

clocks = <&cru CLK_CIF_OUT>;
clock-names = "xvclk";
//sensor 5% H RIS AR
avdd-supply = <&vcc_avdd>;
dovdd-supply = <&vcc_dovdd>;
dvdd-supply = <&vcc_dvdd>;


af://n505

// powerdown’ JHI 43 K A 20
power-domains = <&power RV1126_PD_VI>;
pwdn-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
/*reset-gpios = <&gpio2 RK_PC5 GPIO_ACTIVE_HIGH>;*/
/ /T dv A S B0 IR I
pinctrl-names = "default";
pinctr1-0 = <&cifm0_dvp_ctl>;
// BHRS, S AEEL
rockchip,camera-module-index = <0>;
// FAEAF, A "back"Al"front"
rockchip,camera-module-facing = "back";
//
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>;

I
T
BE;
&rkcif_dvp {
status = "okay";
port {

/* Parallel bus endpoint */
cif_para_in: endpoint {
//sensorifendpoint
remote-endpoint = <&cam_para_out2>;
//sensoriifi I B S4, Tlik
bus-width = <16>;
pclk-sample = <1>;

&rkcif_dvp_sditf {
status = "okay";

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

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

&rkisp_vir0 {
status = "okay";



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

isp_in: endpoint@0 {
reg = <0>;
//dvp sditfhs A4
remote-endpoint = <&dvp_sditf>;

Zsensor ;i
BAMNEEspIBIT EINSMNMEE | D ITERLES Hraw sensorgiiE,

SFFrv1109/rv1126/rk356x vicapSREEdvp rawsiiE RBRIE L IETRE, ispfhIBrawEA IR EEFE |, X
Fdvp rawHuEiHispA BRI EREIR | 55 W(AELEISP/VICAP RAWIZAEIE,

RV1126/RV1109

FEEXER | isp0->ispp0flisp1->ispp 1 2EIELIErv1126.dtsi

rv1109/rv1126 isp/ispp , HERAITFIER F&REZEILIMAKER | fI8{7#Erv1126.dtsitgiN
rkisp_virO~rkisp_vird/rkispp_virO~rkispp_vir4

mipii#tispakcifitispafik,

rv1109/rv11263z852 phyiE , & phyEIEMAmipi/ivds , B&E&XF4lane
rv1109/rv112637351NdvpiE [ , 23FBT601/BT656/BT1120

ispSZHFmipiskdvpHi : mipi/dvpREE2i%1 , ToiERAT THE

vicap X#Fmipi/lvds/dvp : mipi/ivdsRERXE , TEREER , dvpRlLASRIERER
vicap lite {N3z#FIvds

IR TR BRI TR | rv1109/rv1 126 BRIGRZ 5388 raw sensoridtispihiE

WiTidtispL I

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

sCffl&# © arch/arm/boot/dts/rv1109-evb-ddr3-v12-facial-gate.dts
gc2053->csi_dphy0->csi2->vicap->isp1->ispp
ov2718->csi_dphy1->isp0->ispp0
MNTFARS RN TEEREER
&rkispp {

status = "okay";

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

max-input = <2688 1520 30>;//EiA[EsensorfIE ATl M i
I


af://n530
http://xn--isp-o59d687bjo9c8e0a/VICAP%20RAW%E5%AD%98%E5%82%A8%E6%A0%BC%E5%BC%8F
af://n534
af://n537

={Bi#tispiIE

sensor0 ( mipi ) ->csi_dphy0->csi2->vicap->isp0->ispp0
sensor1 ( mipi ) ->csi_dphy1->isp1->ispp1
sensor2 ( DVP ) ->vicap->isp2->ispp2

17

sensor0 ( mipi ) ->csi_dphy0->csi2->vicap->isp0->ispp0
sensor1 ( lvds ) ->csi_dphy1->vicap lite->isp1->ispp1
sensor2 ( DVP ) ->vicap->isp2->ispp2

LhIs%E

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

&i2cl {

status = "okay";
clock-frequency = <400000>;

gcl054: gcl054@21 {

Ie

e

compatible = "galaxycore,gcl054";

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

power-domains = <&power RV1126_PD_VI>;

pwdn-gpios
reset-gpios

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

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

rockchip,camera-module-index = <0>;

rockchip,camera-module-facing = "back";
rockchip,camera-module-name = "GC1054_B";
rockchip,camera-module-Tlens-name = "GC1054_LEN";
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 = "rockchip,camera_default";
pinctrl-0 = <&@mipicsi_clk0>;

power-gpios
pwdn-gpios

<&gpio3 RK_PA6 GPIO_ACTIVE_HIGH>;
<&gpiol RK_PD4 GPIO_ACTIVE_LOW>;


af://n540

e
58
&i2c3 {

e
I8

status

reset-gpios = <&gpiol RK_PD5 GPIO_ACTIVE_HIGH>;

<&vcc_3v3>;
<&vcc_1v8>;

avdd-supply
dovdd-supply
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>;
};
};

— "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";
//pinctrl-names = "rockchip,camera_sleep";

pinctr1-0 = <@&mipicsi_clkl>;

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

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

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

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

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

&csi_dphy0 {



status = "okay";
ports {
port@0 {
mipi_in_ucam: endpoint@l {
remote-endpoint = <&cam_outl>;
data-Tanes = <1>;

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

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

bE
Iif;
port@l {
csi_dphyl_output: endpoint@0 {
remote-endpoint = <&isp_inl>;
data-lanes = <1>;
s
It
it
ke
&mipi_csi2 {
status = "okay";
ports {
port@0 {

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

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

&rkcif_mipi_Tvds {
status = "okay";
port {



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

I
it
ke
&rkcif_mipi_Tvds_sditf {
status = "okay";
port {

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

3

b
bE

&rkcif_dvp {
status = "okay";
//iommus = <&rkcif_mmu>;
///delete-property/ memory-region;

port {
/* Parallel bus endpoint */
cif_para_in: endpoint {
remote-endpoint = <&cam_para_outl>;
bus-width = <8>;
hsync-active = <1>;
vsync-active = <1>;
5
};
};
&rkcif_dvp_sditf {
status = "okay";
port {

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

s
I
};
&rkisp_vir0 {
status = "okay";
ports {
port@0 {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;
isp_in0: endpoint@0 {
reg = <0>;
remote-endpoint = <&lIvds_sditf>;
};
};
3



&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>;

s
3
};
};
&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";

18

&rkispp_vir2 {

status "okay";

I8

&rkcif {
status = "okay";

18

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

I8

&rkispp {
status = "okay";
max-input = <1600 1200 30>;
memory-region = <&isp_reserved>;



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

18

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

18

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

15

&rkispp_mmu {
status = "disabled";

15

RK3566/RK3568

rk356x isp , HEasCEFHIER MRS EILAMERER |, ATE1T7Erk3568.dtsitgNrkisp_vir0~rkisp_vir4
mipiiftispakcifitispalik,

rk356x3z#F1M4lane phy# , IXphya] 5324 2lanefphy (s

rk356x3z3F1/ N dvpiz , 3Z3FBT601/BT656/BT1120

isp3z#Fmipigkdvpiii\ : mipi/dvpREE2i%1 , FTiERAT THE

vicap Sz#Fmipi/dvp : mipi5dvpa] AR

BT EEHECERN THE | rk356x BRI SRF3E&raw sensoridtispahi#

WigiHisphhiE

S5
ov5695->dphy1->isp_vir0
gc5025->dphy2->csi2->vicap->isp_vir1

ov5695: ov5695@36 {
status = "okay";
port {
ov5695_out: endpoint {

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

BE;
I
13
gc5025: gc5025@37 {
status = "okay";
port {

gc5025_out: endpoint {
remote-endpoint = <&dphy2_in>;
data-Tanes = <1 2>;
};
};
s

&csi2_dphy_hw {
status = "okay";


af://n544
af://n547

g

&csi2_dphyl {
status = "okay";

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

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

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

Iif;
if;
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphyl_out: endpoint@l {
reg = <1>;
remote-endpoint = <&isp0_in>;
I;
i
5
bE
&csi2_dphy2 {
status = "okay";
ports {

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

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

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

L
L
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-Tanes = <1 2>;

55
};
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
mipi_csi2_output: endpoint@0 {
reg = <0>;
remote-endpoint = <&cif_mipi_in>;
data-Tanes = <1 2>;
};
};

&rkcif_mipi_Tvds {
status = "okay";

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

&rkcif_mipi_Tvds_sditf {
status = "okay";

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



data-Tanes = <1 2>;

I
i
B
&rkisp {
status = "okay";
/* the max input w h and fps of mulit sensor */
max-input = <2592 1944 30>;
I
&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>;
};
55
};
};
&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>;

e
e
15
18
=iBiisphhIE
SEILH :

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

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


af://n550

/* split mode: TaneO/1 */
gc2053: gc2053@37 {

status = "okay";

compatible = "galaxycore,gc2053";
reg = <0x37>;

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

/* Set pinct]l of xvclk in &pinctl */

power-domains = <&power RK3568_PD_VI>;

reset-gpios = <&gpio4 RK_PBl 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-Tanes = <1 2>;

b
i
};
s
&i2c3 {
status = "okay";

pinctr1-0 = <&i2c3m0_xfer>;

scl330: scl330@32 {

status = "okay";

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>;
55
};



&i2c4 {
status = "okay";
pinctr1-0 = <&i2c4m0_xfer>;
clock-frequency = <1000000>;

/* split mode: lane:2/3 */
ov5695: ov5695@36 {

status = "okay";

compatible = "ovti,ov5695";

reg = <0x36>;

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

power-domains = <&power RK3568_PD_VI>;
pinctrl-names = "default";

pinctr1-0 = <&cif_clk>;

reset-gpios = <&gpio3 RK_PBO GPIO_ACTIVE_HIGH>;
pwdn-gpios = <&gpio4 RK_PC6 GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <1>;

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

ov5695_out: endpoint {
remote-endpoint = <&dphy2_in>;
data-Tanes = <1 2>;

b
bE

i
5
&csi2_dphy_hw {

status = "okay";
bE
&csi2_dphyl {

status = "okay";

/:‘:
* dphyl only used for split mode,
* can be used concurrently with dphy2
* full mode and split mode are mutually exclusive
<Y
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>;
};
3



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

dphyl_out: endpoint@l {
reg = <1>;
remote-endpoint = <&isp0_in>;

T
Irg
s
B
&csi2_dphy2 {
status = "okay";
/*

* dphy2 only used for split mode,
* can be used concurrently with dphyl
* full mode and split mode are mutually exclusive
*/
ports {
#address-cells = <1>;
#size-cells = <0>;

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

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

i
Irg
port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;
dphy2_out: endpoint@l {
reg = <1>;
remote-endpoint = <&mipi_csi2_input>;
i
Ire
it;
if;
&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>;

};
3
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>;
b
i
};
s
&rkcif {
status = "okay";
3

&rkcif_mmu {
status = "okay";

15

&rkcif_mipi_Tvds {
status = "okay";

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

I
I
i
&rkcif_mipi_Tvds_sditf {
status = "okay";
port {

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

&rkcif_dvp {
status = "okay";



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

&rkcif_dvp_sditf {
status = "okay";

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

I
i
B
&rkisp {
status = "okay";
/* the max input w h and fps of mulit sensor
max-input = <1920 1080 30>;
15
&rkisp_mmu {
status = "okay";
L
&rkisp_vir0 {
status = "okay";
port {

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

ispO_in: endpoint@0 {

reg = <0>;
remote-endpoint = <&dphyl_out>;
I
it
ke
&rkisp_virl {
status = "okay";
port {

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

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

e

7‘:/



e

B

&rkisp_vir2 {
status = "okay";
port {

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

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

RK3588

1. 8% RK3588%sensorszi5iAA
2. &% arch/armé4/boot/dts/rockchip/rk3588-evb1-cam-6x.dtsi

CISIKE/i5EE

Camera SensorsRAI2CEFim#1T3cH , Batsensor driveriZiRI2CIZZIRENA LI , sensor driver
EIRTSRAV4I2 subdevidA LI Shost driverz [BINARH.,

B =i

struct i2c_driver

(5881
ENi2c RERMNER
[EX]

struct i2c_driver {
/* Standard driver model interfaces */
int (*probe) (struct i2c_client *, const struct i2c_device_id *);
int (*remove) (struct i2c_client *);
struct device_driver driver;
const struct i2c_device_id *id_table;


af://n553
af://n559
af://n561
af://n562

RARB ik

Device driver model driverFE28 &IRsIBFRF0S DTS FAMZ B TITEAY
@driver of_match_table, Zjof match_tabledrfYcompatiblel&giF1dts3{4HIcompatibleld;
PCECET |, .probeREASEA

List of 12C devices supported by this drivertERkernel;&E{ERof _match_tableF]

@id_table R A s . e
B dtsiERMKEFHITEHITICES , WkernelfERiZtableidt{TILAS
@probe Callback for device binding
@remove Callback for device unbinding
[7R6]

#if IS_ENABLED(CONFIG_OF)

static const struct of_device_id 0s04al0_of_match[] = {
{ .compatible = "ovti,os04al0" },
Te

ke

MODULE_DEVICE_TABLE(of, 0s04al0O_of_match);

#endif

static const struct i2c_device_id 0s04al0_match_id[] = {
{ "ovti,os04al10", 0 },
{1,

s

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

be
.probe = &0s04al0_probe,
.remove = &0s04al0_remove,
.id_table = o0s04alO_match_id,
s
static int _init sensor_mod_init(void)
{
return i2c_add_driver(&os04al0_i2c_driver);
}
static void __exit sensor_mod_exit(void)
{
i2c_del_driver(&os04al0_i2c_driver);
}

device_initcall_sync(sensor_mod_init);
moduTle_exit(sensor_mod_exit);



struct v412_subdev_ops

[i528R]

Define ops callbacks for subdevs.
[EX]

struct v412_subdev_ops {
const struct v412_subdev_core_ops *core;
const struct v412_subdev_video_ops *video;
const struct v412_subdev_pad_ops *pad;

18

ESi 1944

FLRB 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

7361

static const struct v412_subdev_ops 0s04al0_subdev_ops = {

.core = &os04al0_core_ops,
.video = &o0s04alO_video_ops,
.pad = &0s04al0_pad_ops,

15

struct v412_subdev_core_ops

(52881

Define core ops callbacks for subdeuvs.
[EX]

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

[RiERER]


af://n586
af://n607

FLRB ik

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

S-Power mode (on == 1).

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

Jdoctl

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 0s04al0_core_ops = {
.Ss_power = 0s04al0_s_power,
.ioct]l = 0s04al0_ioctT,

#ifdef CONFIG_COMPAT
.compat_ioct132 = 0s04al0_compat_ioctl132,

#endif

bE

BRIfER T M TRIFARioctiISEIMRAE BN EIHOTPERNEIRIRE.

FATioctl iR
RKMODULE_GET_MODULE_INFO SREMELBRISE | iFAS# struct rkmodule inf;

Fr&ksensorxgawbAJ*MEINEE EIREIR B FEFRgolden
RKMODULE_AWB_CFG awbf{E , AJLATELIR & IF RS E struct
rkmodule awb cfg;

FrRsensoridlscAAMETINEE, FHSH struct

RKMODULE_LSC_CFG
rkmodule Isc cfg;

PREISP_CMD_SET_HDRAE_EXP HAri&YGRBiFMESEstruct preisp_hdrae exp s

REHAriER, , AIsCWnormalflhdriRz(iie , FEIK
RKMODULE_SET HDR_CFG F&Efcnormalfihdr 2BELBEEiEMHESE struct
rkmodule hdr cfg

RKMODULE_GET_HDR_CFG SRENHEThdriE (iS5 struct rkmodule hdr cfg

REBLMEI A conversion gain , #limx347,
RKMODULE_SET_CONVERSION_GAIN 0s04a10 sensortgAconversion gainBYIhge , 4l
sensorAzfFconversion gain , AJASCH]

struct v4l2_subdev_video_ops

[i528R]

Callbacks used when v4l device was opened in video mode.

[EX]


af://n654

struct v412_subdev_video_ops {

int (*g_frame_interval) (struct v412_subdev *sd,

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

struct v412_mbus_config *cfg);

i
[XEERkR
RERER 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
|

static const struct v412_subdev_video_ops 0s04al0_video_ops =
.S_stream = 0s04al0_s_stream,
.g_frame_interval = o0s04al0O_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,

{


af://n675

struct v412_subdev_selection *sel);

.enum_mbus_code

. enum_frame_size

s_fmt

.g_fmt

.enum_frame_interval

.get_selection

[=B1]

ik

callback for VIDIOC_SUBDEV_ENUM_MBUS_CODE ioctl handler
code.

callback for VIDIOC_SUBDEV_ENUM_FRAME_SIZE ioctl handler
code.

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

callback for VIDIOC_SUBDEV_ENUM_FRAME_INTERVAL() ioctl
handler code.

callback for VIDIOC_SUBDEV_G_SELECTIONY() ioctl handler code.

static const struct v412_subdev_pad_ops 0s04al0_pad_ops = {

.enum_mbus_code
.enum_frame_size

0s04al10_enum_mbus_code,

0s04al0_enum_frame_sizes,

.enum_frame_interval = 0s04al0_enum_frame_interval,
.get_fmt = 0s04al0_get_fmt,
.set_fmt = o0s04alO_set_fmt,

I8

struct v412_ctrl_ops

[i58B]

The control operations that the driver has to provide.

[EX]

struct v412_ctrl_ops {

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

18

[XHERKR]

ERER

.s_ctrl

[=B1]

ik

actually set the new control value.


af://n705

static const struct v412_ctrl_ops 0s04al0_ctrl_ops = {
.s_ctrl = os04al0_set_ctrl,

15

RKISPIRFhE K {EFIELZRIR (A user controlsIBE , cameras sensordRENARSCINAN RcontrolTHEE |
£ CISIREIV4AL2-controlsFIZE 1

struct xxxx_mode

[i58B]
SensorBETFEMELAIEE.

XNEA Esensor I EETLANE , ERCARVAINEEKRY., BEETIRERMENN , IXEEHRET
RIEERIEINEE.

[EX]

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

s
[XERR]
FERBTR ik
.bus_fmt SensorfgHigzt, , £%&MEDIA BUS FMT 3
width BREGEE  BEsensor 4piEtERIwidthiEiH—2
.height BREGEE , EEfsensorSpIEBEheightiH—5
.max_fps E&FPS , denominator/numerator3fps
hts_def BUAHTS , HEREIRERE + HBLANK
vts_def ZUAVTS , AEREGBSE + VBLANK
exp_def AR CRTIE)
*reg_list e lES
.hdr_mode Sensor TYF&RT\ , STHRHELMHRT , IS AHDR =& AHDR
VC[PAD_MAX] ECEMIPI VCiEiE
[0

enum 0s04al0_max_pad {


af://n721

PADO, /* link to isp */
PAD1, /* Tink to csi rawwrQO | hdr x2:L x3:M */
PAD2, /* Tink to csi rawwrl | hdr x3:L */
PAD3, /* Tink to csi rawwr2 | hdr x2:M x3:s */
PAD_MAX,
};
static const struct o0s04al0_mode supported_modes[] = {
{
.bus_fmt = MEDIA_BUS_FMT_SBGGR12_1X12,
.width = 2688,
.height = 1520,
.max_fps = {
.humerator = 10000,
.denominator = 300372,
b
.exp_def = 0x0240,
.hts_def = 0x05c4 * 2,
.vts_def = 0x0984,
.reg_list = o0s04al0_Tlinearl2bit_2688x1520_regs,
.hdr_mode = NO_HDR,
.vc[PADO] = V4L2_MBUS_CSI2_CHANNEL_O,
be
.bus_fmt = MEDIA_BUS_FMT_SBGGR12_1X12,
.width = 2688,
.height = 1520,
.max_fps = {
.numerator = 10000,
.denominator = 225000,
ke
.exp_def = 0x0240,
.hts_def = 0x05c4 * 2,
.vts_def = 0x0658,
.reg_list = o0s04al0_hdrl2bit_2688x1520_regs,
.hdr_mode = HDR_X2,
.vc[PADO] = V4L2_MBUS_CSI2_CHANNEL_1,
.VC[PAD1] = V4L2_MBUS_CSI2_CHANNEL_O,//L->csi wr0
.vC[PAD2] = V4L2_MBUS_CSI2_CHANNEL_1,
.vC[PAD3] = V4L2_MBUS_CSI2_CHANNEL_1,//M->csi wr2
e

18

struct v4l12_mbus_framefmt

[i5%BE]

frame format on the media bus

[EX]


af://n764

struct v412_mbus_framefmt {

u32
u32

_u32
_u32
_u32
_ul6
_ul6

18

[XHEERR

ulé
ulé

]

R

width
height
code

field

[=61]

width;
height;

code;

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

fiaid
Frame width
Frame height

SEMEDIA BUS FMT 3

VAL2_FIELD_NONE : it 75 =VAL2_FIELD_INTERLACED

struct rkmodule_base_inf

[i58B]

REAEANER , EERILEEFIQI TItE

[EX]

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

} __attribute__ ((packed));

[XHERR]

R

sensor

module

lens

[=B1]

i

sensors , MsensordXzF5KEL

tR4E%E , MDTSECEIREY , LUEARR o
%3k, MDTSECEIREY , LUSEARR 9

: 7T
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struct rkmodule_fac_inf
[i5%8A]
EAOTP TJ 58

[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));

[XHERLER]

FRREM
flag
module
lens
year
month

day

[=61]

1353
IZBEREEEHAIRA
18484 , NOTPHIREVRE
232, MOTPHIEERS
PR, 01210 7R201 26
g =)

4r=HEHR

struct rkmodule_awb _inf

[i58B]

HELHOTP awbUERFE

[EX]

struct rkmodule_awb_inf {

u32 flag;

__u32 r_value;

u32 b_value;

__u32 gr_value;

__u32 gb_value;

__u32 golden_r_value;

__u32 golden_b_value;

__u32 golden_gr_value;

__u32 golden_gb_value;
} __attribute__ ((packed));

[XHERLR]

, HfmSEEIEAR
, BRSEEIRLR


af://n807
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RARB faik

flag ZAEEEEBHAIRR

r_value HEMEAAWB RIUIEER

b_value LRIEAERIAWB BIUIEEE

gr_value LRITEAERIAWB GRIUEER

gb_value WBTEANAWB GBIIEEE

golden_r_value BRNEARAWB RIUEEE , tigERE , 1’70

golden_b_value BAEERIAWB BIUEE R , WiRBRR |, i890

golden_gr_value BAEZERIAWB GRIUEER , WigBRR |, 120

golden_gb_value HAMRANAWB GBIIEER , WigBRR | i8/90
(6]

struct rkmodule_Isc_inf

[i%BB]
EZHOTP IsclllBEa

[EX]

struct rkmodule_Tsc_inf {
_u32 flag;
__ul6 Tsc_w;
__ul6 Tsc_h;
__ul6 decimal_bits;
__ul6 1sc_r[RKMODULE_LSCDATA_LEN];
_ul6 1sc_b[RKMODULE_LSCDATA_LEN];
__ul6 1sc_gr[RKMODULE_LSCDATA_LEN];
__ul6 1sc_gb[RKMODULE_LSCDATA_LEN];
} __attribute__ ((packed));

[RiERER]


af://n874

flag

[sc_w

Isc_h
decimal_bits
Isc_r

Isc_b

Isc_gr

Isc_gb

ZEEREEBHHIRR

IscRLFREEE

IscRLPr=E

Isc MESSRINELIEY , THFFREAYE |, 1890
Isc rUIEER

Isc bUEEE

Isc griMlEEE

G

Isc gbE(EE

AU

struct rkmodule_af inf

(52881

BLHOTP afilIEEE

[EX]

struct rkmodule_af_inf {

_u32 flag; // Z4AEEREEHE BN

_u32 vem_start; // vem/SshHii
__u32 vem_end; // vemZ b
_u32 vem_dir; // vemilliE Jinl

} __attribute__ ((packed));

KR R]

RARB

ik

flag
vcm_start
vcm_end

vem_dir

ZEEEREREHHIRR
vemSFIER
vemZR IFERR

vemilZEFS |

w60

struct rkmodule_inf

(52881
RAER
[EX]


af://n909
af://n932

struct rkm
struct
struct
struct
struct
struct
} __attrib

<R R]

awb
Isc

af

A

odule_inf {
rkmodule_base_inf base;
rkmodule_fac_inf fac;
rkmodule_awb_inf awb;
rkmodule_1lsc_inf Tsc;
rkmodule_af_inf af;
ute__ ((packed));

g
BHEKRER
1EZHOTP T =8

ELHOTP awblEEE
HEHOTP IsAlEEE

1BLHOTP afilIE(EE

struct rkmodule_awb_cfg

[i58B]

1EZHOTP awbELE=E

[EX]

struct rkmodule_awb_cfg {

_u32
_u32
__u32
_u32
u32

enable;
golden_r_value;
golden_b_value;
golden_gr_value;
golden_gb_value;

} __attribute__ ((packed));

[XERR]
RRER iR
enable RRawbiRIEEEEH
golden_r_value HARNEANAWB RIUEER
golden_b_value BARNRARIAWB BIUIERES
golden_gr_value HARNRARNAWB GRIUEER
golden_gb_value BHRUE/ERIAWB GBIUIESR

w6


af://n958

struct rkmodule_Isc_cfg

[i%BB]
1EZHOTP IscERBEE
[EX]

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

KR R]

RERBR ik

enable FRRIscRIEREEH
[73=4501

struct rkmodule_hdr_cfg

[i%BB]
hdrieE{E8
[EX]

struct rkmodule_hdr_cfg {
__u32 hdr_mode;
struct rkmodule_hdr_esp esp;
} __attribute__ ((packed));
struct rkmodule_hdr_esp {
enum hdr_esp_mode mode;
union {
struct {
__u32 padnum;
_u32 padpix;
} Tcnt;
struct {
_u32 efpix;
__u32 obpix;
} ddcd;
} val;

58
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faik

NO_HDR=0 //normalt&=,

hdr_mode HDR_X2=5 //hdr 2Iit&E=;
HDR_X3=6 //hdr 3iit&E=;
struct rkmodule_hdr_esp hdr especial mode
HDR_NORMAL_VC=0 //Normal virtual channel mode
enum hdr_esp_mode HDR_LINE_CNT=1 //Line counter mode (AR0239)
HDR_ID_CODE=2 //Identification code mode(IMX327)
(3611

struct preisp_hdrae_exp_s

[58B]
HDRERI (ST
[EX]

struct preisp_hdrae_exp_s {

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

int
int
int
int
int
int
int
int
int
int
int
int

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

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

15

KRR ER]
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RRBEMR fiid

long_exp_reg KR 5758

long_gain_reg KB =S 7esE

middle_exp_reg 2l =) v S22

middle_gain_reg; B alfe e

short_exp_reg IR SR E

short_gain_reg RN S reaE

long_cg_mode Kificonversion gain , 0 LCG , 1 HCG
middle_cg_mode fafiiconversion gain , 0 LCG , 1 HCG
short_cg_mode Gfificonversion gain , 0 LCG , 1 HCG

[i528R]

preisp_hdrae_exp_sZEHHAR RFRIECRBEMRIEARILNSEL , B, IERERIENSFSAT
friq xml , BfRanaEiisERiq xmi#Ez(iiEl , conversion gainfFE&ESensor RS KX ANIIEE | A2
BAE , AEEXFconversion 241 , HDR2XAY , RHSETRAIPDME, EMSEgEi#sensorfYiat
PRI R IR S EFTFRR.

w6

struct rkmodule_channel_info

(5881

channel{58 , rk3588FiEioctIfy&%L

[EX]

struct rkmodule_channel_info {
__u32 1index;
__u32 vc;
__u32 width;
__u32 height;
__u32 bus_fmt;
__u32 data_type;
__u32 data_bit;
} __attribute__ ((packed));

[XHEERER]
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RARB ik

index SFRzid0~id3fIpad{E
vC HEivideo T R{FERAIVAEE

width e
FeE B g sensorflia H DR E

. LR EERNRERE | LAISPDAIERER , BEBUNRERESE , K
FeE B gsensorfVim H DR E

bus fmt BiEbus_fmt , FEFFFMEDIA_BUS_FMT_EBD_1X8/MEDIA_BUS_FMT EBD_1X8

data_type  ¢Efidata type , tRIEHIHIRELE

data_bit REEUERINIER

APIEEi5 B
xxxx_set_fmt
(i)

& EsensorffiHig=, XBISHE—NsensorlRENRZIESTOIR, Bidset MtTEDIER ,
sensorRENAIBEHEIRERA NN HE.

HDRFIZ MR AR AN BITIXNMREECE | BidioctSSMAAE®S , LI, FETERIZEHDRA
LRI D IHERE— B RECIDIR,

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

struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *fmt)

(B8
SH2Mm iR WAREE
*sd v412 subdevEStaigEt TP
*cfg subdev pad informationZEtaAfgEt TP
*fmt Pad-level media bus format&Eta{kigst I
[ERENE]
iIREE fEiR
0 B

3F0 ES/d
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xxxx_get_fmt
(]

RENsensoria gz , IRENBINE HRIFEANES , WNFIEEAAIstruct xxx_modeEBEAREELEZ
AREDHFRMEE | IR RS R EF— |, SEset_fmtiJigfE , A@Tget_fmtRIHAS
BigYformat,

SFFRK358BLARIAY S, XA SIBIZ fmt->reserved[0IIXMRB S HIEHRNIREFERNVAEEE
B, R LABITIX NS ECRIERIRENVIEE | TUHZENAE.

SFFRK3588 & [EmEHAY T H , MEiTioctISETIRKMODULE_GET_CHANNEL_INFO , SEFEUEEER.
&%l
static int xxxx_get_fmt(struct v412_subdev *sd,

struct v412_subdev_pad_config *cfg,
struct v412_subdev_format *fmt)

]
SHER g PN T o
*sd V412 subdeviEFAIEET ETUAN
*cfg subdev pad informationZEHaAfgEt BN
*mt Pad-level media bus formatZEraAigst i
(RENE]
iREHE it
0 220
k0 ES

£%&MEDIA BUS FMT %

XXXX_enum_mbus_code
(i)

KrzgsensorigiEbus format , IREHSRIEstruct xxx_modeZEiEN — N e EAT s |, BEiESR
sensorIXFISTIFNENOHER | XNREATLURIBESEARTERmIETFTAbus format , IREIRENME.

GEE&]

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

1]
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SHEW
*sd
*cfg

*code

(R[E(E]
iEENE
0

E|=0)

TERELE T B EGIEEIIRAYformat , £EMEDIA BUS FMT &

it
V412 subdevEEFRIEET
subdev pad informationZ5HaAigEt

media bus format enumeration&fa{4g8%5t

xxxx_enum_frame_sizes

(i)

Bzgsensorigiti KN, IRFNPSRIEStruct xxx_modeZEHIE X —NE

WAL
BN
BN
i

DLk E |, BmEtEZesensor

RENSTHFAIR N DPER | PRI LMREESREERMERIDHER | REKEE.

L&A

static int xxxx_enum_frame_sizes(struct v412_subdev *sd,

]

SHEMR
*sd
*cfg

*fse

[E[EE]
BEE
0

3F0

struct v412_subdev_pad_config *cfg,

struct v412_subdev_frame_size_enum *fse)

ik
V412 subdevEEraRIEET
subdev pad informationZ5HafgEt

media bus frame sizeZ&fI{ARIEET

PN
A
BN
i
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xxxx_g_frame_interval
(]

SREXsensorigHifalfE. IKNFEMRiEstruct xxx_modefSHMIE X —MFSEEMNEE | EEAERERN
IR RS , IXNETIEIIvblankBHERMFHEMER |, SNRFEIRESLIRMER , XIDRELSN BRI
B, FEEERIARIVblankFIHRIRIVDlank{EH TIRE | LRENEFAIIERG , LIEARA.

GEE]

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

(B

SHER fiik PNk

*sd V412 subdevEEraRIEET BN

*fi pad-level frame rateZE¥g{igET i
[RENE]

REE iR

0 2

130 ES

XXXX_S_Sstream

[HEiA]

ig&streamis \Eit,

ERE—RIRIEE NS EontHstart_stream/stop_streamiREy,

start_stream BESCIAIRUTFRREAERNERS , YRS HERE | FFREUER.
stop_stream B L stream of U /F28ECE

GEiE

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

[E#1]
SH2Mm ik WA
*sd V412 subdeviEraiiigst BN
on 1: Bafistreamigi; 0: {&1Estreamigi TN

(Z[EHE]
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iBEE iR
0 B
E[H0 BN

XXXX_runtime_resume
(i)
sensor_EEBATAYEIEEREL.

REEEEZE M sensor EEBIRIE | 1§ LBERFRIEIXMREL , FF{EsensoriRaE thith 5 aE H EKaE
Fpm_runtime_get_sync3k_EE,

GE&]

static int xxxx_runtime_resume(struct device *dev)

]
g e ik BN
*dev deviceZ5REET BN
(R[E(E]
ZEE faik
0 F%Ih
3F0 K

xxxx_runtime_suspend

[HiR]

sensor NEERTHIEIEREL.

EREEEMsensorfY T EBE(E | 75{EsensorikaE bt 5aE _EEIKFIERApm_runtime_putsk T,
LB

static int xxxx_runtime_suspend(struct device *dev)

1]
SYEMm faik PN T
*dev deviceZ5H{RIEET BN

(R[E(E]


af://n1296
af://n1323

iREE iR
0 BIh
E[H0 B

xxxx_set_ctrl
[iA]
RESVAI2 control Y&,

iEfAv4I2 controlep<SRT , ERRIXMEIEREL , MAIRE control S50 ™R , BIYIXMEEERECREE
sensor,

FEESLIAIVAI2 control@<$alLAS % 2.4 2% struct v412 ctrl opsiy
(&

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(B0
SHEM fEiR EAL
*ctrl VAI2_ctrIZE¥aiRigstT TP
[RENE]
A= ik
0 RIh
3E0 K

xxx_enum_frame_interval
[Hi]
KzEsensorszHFHIMIBIFR &4,

IRENFEARIEStruct xxx_modefEENX —MHSERREE | ATLUSEE SR UM OHER T RO E)
PRKEE EX, XIO—RAEAKA , MumREEEZEI Az vblank,

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

struct v412_subdev_pad_config *cfg,
struct v412_subdev_frame_interval_enum *fie)


af://n1350
af://n1378

s4am iR BNt

*sd FIRELHI TP

*cfg padEtESEL /N

*fie IEfES 2L i
[RENE]

iR[EE ik

0 BIh

E|=0) KM

xxxx_g_mbus_config

(iR

FREHERERLE | BEERBEEHO/MIPI/LVDSE LFhER | #OEEEFE
BT601/BT656/BT1120 , MIPITZEFEDPHY/CPHY MY , o488 i@idixX ME ORI 2 BIsensor{HEII R
S, KEAEHISEIIRES .

EEanfsERmipiRY , 2SensorXIFEZFIMIPHERIRI(RS , AJLURIESensor HRIEARIMIPIHRT LIES#.
L&

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

]
SHEMm A PN T o
*config REFESE ]
[RENE]
IZEHE A
0 I
30 e

xxxx_get_selection
(]

FLEHESE, ispmAEEER16XT , BESYIST , W Fsensor@i B D HERATFEXI e sensor
BIHDHERARINEDYER | aIsSCILX MRS HEINIspHID HEERMEEL.,

L&
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static int xxxx_get_selection(struct v412_subdev *sd,
struct v412_subdev_pad_config *cfg,
struct v412_subdev_selection *sel)

=]
SH2Mm iR WA
*sd FIREELHI TUAN
*cfg padEt &S IO
*sel HESE it
[RENE]
REE g
0 Ih
E10) K
xxxx_ioctl
[HiA]
ioctl FABT<SSLHL.
L&l

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

(B0
SHEMm iR PN ]
*sd FIREELAH TP
cmd hEWmRE BN
*arg EERISE BN/
[REIE]
iREE iR
0 nAv)]

E|=0)
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IRENISIELS B

1. EBURHEI2CFR B IRENERS .

1.1 tR#Estruct i2c_driverimBBTIILA AL R:
struct driver.name

struct driver.pm

struct driver. of_match_table

probep&E]

removeRREy

1.2 probeREELIAHTS A
1). CIS IREERAGAR, TEEMBTDTS X FENEIR, % Cameral@ =i Af(DTS);

1.1) REABBIRE N, tpA a0 Frockchip,camera-module-xxx, iZER0 & iRa HIKEN HELAEPESH
camera_engineXKREI QRUR S EHIILES;

1.2) CISIRERIFEN RKIBXSZ KN —RE LTI

FERBTR ik

CSIRETIFS RAINERIRS BB IR TS R ATTEIREN RKEFRIT— AR R FBAPEI AT | 125 RF
Ehep BIREY , —RREFRAIxvclk

CISREIEH f5Ian : Resst3 |, Powerdown3 |

GPIO

CISIREEH —_ 3 s

CSEERR s SRR IR Pgpio regulator

1.3) CISIRFIDSHE, BELA LSRR ERIR/E EIN IR NERIRE I DSBS ERMAERME, 272
ZERAFNELS R

1.4) CIS vA4I2i& & LA R mediaSEARA¥IaA1L,;

VAIRFIREE : v4I2_i2c_subdev_init , RK CISIKEIERsubdevifia B CRUIRE T mtFF&Srk_aigiflal ,
BINZIR R T LR e ;

mediasL{A : media_entity_init

2. Z#%struct v4l2_subdev_opsiiBAsLIIv4AI2 FIRFIRE) , FESLTLATIMNHA -

struct v412_subdev_core_ops
struct v412_subdev_video_ops
struct v412_subdev_pad_ops
2.1 B%struct v4l12_subdev_core_opsinBASCINERIEREY , FESLIMEATEIE :

.S_power

s_powersLHisensorfy ETEE#ME | W TF—EFHFRREERIKAIsensor , AILURHHAHEI SIS
2% ELEEIT , s_stream RECERRDIHREE VRIS 7a , IHRTIHEERE.

.Joctl

.compat_ioctl32
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ioctl FESLMAPIRKFIAEIEHIGS |, T :

RERB

RKMODULE_GET_MODULE_INFO

RKMODULE_AWB_CFG

RKMODULE_LSC_CFG

PREISP_CMD_SET_HDRAE_EXP

RKMODULE_SET_HDR_CFG

RKMODULE_GET_HDR_CFG

RKMODULE_SET_CONVERSION_GAIN

RKMODULE_SET_QUICK_STREAM

RKMODULE_GET_CHANNEL_INFO

RKMODULE_GET_SYNC_MODE,
RKMODULE_SET_SYNC_MODE

ik

DTSXMENAIRAFERIRARZIRE) , Bz L
{E5camera_engine , FBTFIR B ITED

IEAOTPISEFREER T , camera_enginel@idiZan<
(EIBEBMEEAWBIREE , CISIKENtERS HaEA
AWBIREBLVERE , 4£RR/B GainfBIZEZECIS MWB
&R

BHOTPEEFEREEN T , camera_enginel@diZar<
EHILSCIRE(EERUERE |

HDRIEM IR BIFMES#Estruct preisp_hdrae exp s

IREHDRIER, , BJSCHnormalfihdrifli% , FFEIKENE
Eghdrfinormal 28RBS RIFMSE struct
rkmodule hdr cfg

SREN M ATHDRIE I HAS# struct rkmodule hdr cfg

REZMEER A conversion gain , #Nimx347,
0s04a10 sensoriAconversion gaindJINee , SiEHa
AJconversion gainAJLATERERE N IASEIFRYSIER

Y , dsensorAsziFconversion gain , BJASSEH]

{XEeEsensorEstream on/off51%2s , BTFHEE
fiI, RK3588x7#FZREIL , BT HR—FBEER , ¥
HeE ZIBEICLS]

RK3588FMEREUBIEER . BAlAvicaphTid0~id3x3iz
vcO~ve3 , NRBERFHREKRTBETX N amLiEEES
B, QISPD/EBDEUEREE. 3588LARIE 5@
get_fmMKEUBEEER.

RK3588HIBRIIETIABINECE , HHSEZERL
1.l

2.2 &#%struct v412_subdev_video_opsiiBASCINERIEREY , FESLMEATEREREL

FLRB ik

FFREGEARAIREL , X3 Fmipi clkZcontinuousAER, , HREIXMEEER

.s_stream

HAFFREIER |

HIRAFEIER | 2IRBIARZIMIPI LPIRTE

.g_frame_interval  ZRENMUEIPRESEL (M )

zkﬂ)luﬁa’%ﬁﬂﬁ SFFMIPIED , sensorikIAE T IEAElane# i BaE

.g_mbus_config

FHDR, BT X/ MEOIREIZBIsensor TEED, FAIMIPIEE

2.3 &#struct v4l2_subdev_pad_opsitiAsSCIIERIAREY , TESCTLA NEIESRE


http://xn--xcrp8b50hw1nlsd52h/
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RARB ik

.enum_mbus_code WM FICISIREN 8RR | SCIIEE xxxx_enum _mbus code
.enum_frame_size WA YFICISIREI S0 HER |, SCHISE xxxx_enum _frame_sizes

RKISP driveriBIdiZ[EIEERENCISELHAIEHEMRT | SS06SCI ; §1Xd
Bayer raw sensor, SOC yuv sensor, BW raw sensorigitBAIEHESS

.get_fmt :

o AW SEMEDIA BUS FMT FEtaifield Bit7Tatagsss , &% struct
v4l2 mbus framefmtEN ; SEPSExxxx get fmt

- SECISIRERHEIERR R SR | SUTH , THeE

xxxx_set fmt

R&EsensorsaSRIMIAIG , BR0HER, LHSE

.enum_frame_interval :
xxX_enum frame interval

ECEHEISE , isp N\NBEEEKI6347T , BESXF. LSE

.get_selection
xXxxx_get selection

2.4 Z2%&struct v4l2_ctrl_opsiiiBASCI] , FESCHLATEE

FARB ik

s_ctrl RKISP driver, camera_enginel@di&EARNIERSRLHICIS BB ;

SECISIKENVAL2-controlsF!|ZE 1 SEBEEHIID , HFLATIDETEEIREEE |, XEBo LR Estandard
integer menu controls75 3L ;

FLRB ik

SECISIKENVAL2-controlsF |21 RFREEN , BRIRKISP drivertRiEiZ

V4L2_CID_LINK_FREQ -
BOEIMIPImEsiiE

EHXIMIPIEE : pixel_rate = link_freq * 2 * nr_of_lanes /

V4L2_CID_PIXEL_RATE )
bits_per_sample

V4L2_CID_HBLANK SECISIXENVAL2-controlshlZE 1 irEEN

V4L2_CID_VBLANK 23 CISIKEVAL2-controlsZe 1 pErEEE X

RK camera_enginei@I LA SR EEERITEREY , HPPRIATAT :

2%

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

HTS = sensor_width_out + HBLANK;

VTS = sensor_height_out + VBLANK;

Hoh A FIDEFEHIZE , RK camera_enginei@idizEan$124ICIS
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http://xxxx_get_fmt/
http://xxxx_set_fmt/
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http://xxxx_get_selection/

FLRB ik

V4L2_CID_VBLANK JHEEVBLANK |, #myE%frame rate, Exposure time max ;
V4L2_CID_EXPOSURE IREEATE) , B : B T

at T\/im;&’ .s\-.l—\s\ | . — I kAol I . ’
VaL2_CID_ANALOGUE_GAIN lf%ﬁ&iﬁfﬁnn SCfR/gtotal gain = analog gain*digital gain; B2
I : B FesE

V4L2 CID_HFLIP REKFERG |, ispAHRGIIeE , MRFTEHRG , (Fsensor

G EALH

REFEERE , ispAHRG6E | WRFEHE , FRsensor
VAL2_CID_VFLIP o
VAL2_CID_TEST_PATTERN ScHiltest pattern , IE%4R , ATRTER, , {IEEESN

2.5 HDR IRFICILF A -

2.5.1 &ettEzexposure, gain@idiREvARGBSIH , LA HDRIEIAT , @idioctlizd
PREISP_CMD_SET_HDRAE_EXP{ZiES%) , fnEvAI2d5SHRIVAL2_CID_EXPOSURE,
VAL2_CID_ANALOGUE_GAINAM#ER. PREISP_CMD_SET_HDRAE_EXPLIIRTEERUBERZSH , &
start_streamBHIANEIEE | EESVIRIBECER Siftsensor , BEiEtRVEHEEBIEIAE |
IR LRSI E A SEFR S HITED | A 8ERRTaeliitl. FETENEVIAIEAESE
AR BT EEUE RS 17eE | EEfEstart_streamRERIEE , AHEN TIRERHNSE—I=E
FIVIRIIR S 2T EL.,

2.5.2 sensorS1zHI28F9HDR/LINEARARZ |, BT
RKMODULE_SET _HDR_CFG/RKMODULE_GET_HDR_CFG , HDR sensortAZRsCiil , A 8EIEEH{ T
tﬂ;ﬁo

3. CIs WEA S REHGIFEOERENX, CISIRESAPRROERXRHDTSIRET REIPort RIFHE
EEXR | &% Q1S igEiTH(DTS)FPXFPort{ERRIEIR.

4. CIS XI5

VCMBEZ})

VCMIE&EiEM(DTS)

RK VCMIREIFATRSELRER :
2 @R
=tz VCM RUiFaEaEHERBE A SR S NEE R LT TiE R MR (REI ) s | ATVCM
i) driver ichYiIHERRETE X HEEIER

BEFS VCMRIF MRS ERBE L A B TR R TR (RAITER) , LAFVCM driver
it icHYREIH FRIRMERE VBRI

T

VCM
%;ﬂ VCMBEENIT IR b4 1RsS,VCM driver icEE A NV EEE ByvemigiRSERE , LA
*%t EEAEERIMGS , BHERE TR e S B iMERRa ;

vml49c: vml49c@c { // vemIXENACE, SCRFAFM FEA XA K E
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compatible = "silicon touch,vm149c";
status = "okay";
reg = <0x0c>;

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

<0>; // HikEsh e
<100>; // Syikpy%isE it

rockchip,vcm-step-mode = <4>; // Sikka)d ciy i b=t
rockchip,camera-module-index = <0>; // #4145
rockchip,camera-module-facing = "back"; // #i4#lr, 4 "back"fl"front"

I8

ov13850: ov13850@10 {

VCMIEE]i%AB
R SR R 5iRE

struct i2c_driver

[i58B]

ENi2c RERMNER

[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;

[RiERR]

R

@driver

@id_table

@probe

@remove

w60

ik

Device driver model driverFEG SIRNFFRFIS DTS FAHZEZH1TILERY
of_match_table, Zjof_match_tabledrfJcompatiblel&giFldts3{4AIcompatibleld
UCECAT |, .probeEREAS#ER

List of 12C devices supported by this drivergiE&kernel;ZG& & of_match_tablef]
dtsiEMKERATHITIUES , Wkernel{Eiztablei##{TILEC

Callback for device binding

Callback for device unbinding
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static const struct i2c_device_id vml49c_id_table[] = {
{ VM149C_NAME, O },
{{01}}
bE
MODULE_DEVICE_TABLE(i2c, vml49c_id_table);
static const struct of_device_id vml49c_of_table[] = {
{ .compatible = "silicon touch,vml49c" },
{{01}}
ke
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)
5
static struct i2c_driver vml49c_i2c_driver = {
.driver = {
.name = VM149C_NAME,
.pm = &vml49c_pm_ops,
.of_match_table = vml49c_of_table,
B
.probe = &vml149c_probe,
.remove = &vml49c_remove,
.id_table = vml49c_id_table,
I
module_i2c_driver(vml49c_i2c_driver);

struct v412_subdev_core_ops

L5 A]

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
[KEERLR]
FRREM 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.

[l
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static const struct v412_subdev_core_ops vml49c_core_ops = {
.ioct]l = vml49c_ioctT,

#ifdef CONFIG_COMPAT
.compat_ioct132 = vml49c_compat_ioct132

#endif

s

BRIfER T TAIFAB octISEI DA s [EE R RIEIA.,

RK_VIDIOC_VCM_TIMEINFO

struct v412_ctrl_ops

[i58B]

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
[XEERR]
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 vml49c_vcm_ctrl_ops = {
.g_volatile_ctrl = vml49c_get_ctrl,
.s_ctrl = vml49c_set_ctrl,

58

vm149c_get_ctrlflvm149c_set_ctriXy FEAYcontroli#t {77 25

V4L2_CID_FOCUS_ABSOLUTE
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APIfRZEi5HH
xxxx_get_ctrl

(i)
SRENDIARIRB T E.
GEiE

static int xxxx_get_ctrl(struct v412_ctrl *ctrl)

1]
SHEMm ik
*ctrl V412 control&EFIREET

HER[E(E]
iE[EHE s
0 232
30 B

xxxx_set_ctrl

(iR
REDIANBINUE.
(&

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

]
sHEMm ik
*ctrl V412 control &R EET

[RE(E]

EEIE i
0 asy
3ko0 o5t

xxxx_ioctl xxxx_compat_ioctl

(i)

BENioctlRISCIIRREY , TEQ KN GDIARHNATEER |
ST Y BHE M RK_VIDIOC_COMPAT_VCM_TIMEINFO,

WAL
i

WAL
B
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L&A

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

[E#1
sHEMm iz TN T o
*sd V412 subdeviEtaRIEET ETIN
cmd ioctlf$ TN
*arg/arg SEUEET ]
[EE(E]
iREHE iz
0 X
30 ES
IEENIZIES R

1. EMRER I 2cFR R IRENER S .

1.1 #R#Estruct i2c_driverifiA , FESLILATILEES ¢

struct driver.name

struct driver.pm

struct driver. of_ match_table

probep&Ey

removepRZg

1.2 probeRESCIARTHHNA

1) VCMIRERIFIREX , EEIRINDTSHKIR , &% VCMigezi Tt (DTS )

1.1) RKEABEBEEN , f58 A= rockchip,camera-module-xxx , TERIRHIGHESEFICamerail
H1TIhEL.,

1.2) VCMBEEN , fpgAlrockchip,vem-xxx , EESRIEHSESHERIR. SUERIR. BaE
I SHIRSAB RS EEMEERX.

2)) VCM v4I2iggg AR mediasSLRRIHIIAML.

VAI2Fi8%E : v4l2_i2c_subdev_init , RK VCMBEEIEKsubdeviiE B S8 E T aHEPE
camera_engineifi|d) , BITIZIRE T RSLIEERES ;

mediasLfA : media_entity_init ;


af://n1860

3 ) RK AFEIEBEATESL BN B TR ESEREN H(0,64] , RAFLENIBEITIEEVCMIK
R EX NGB EAUSHIERR | EUERIR] | 1ZREPEINECIIX2E BRI EXEK ;

2. EMvAFIZEBIERE) , EEEMEA T2 R ¢

struct v412_subdev_core_ops

struct v412_ctrl_ops
2.1 £#v412_subdev_core_opsiniAsCIEERE , TELIMEA TEEREL :
.Joctl.compat_ioctl32

ZEEEELHRKFABERRS | K

RERB 2

camera_enginelBIdiZap SIRBULR B L B ahATRRATE |, #ELLSR
FIrgsSLAaIRHE LELAR CISHPRYE AT R R B SR LB s ERE
BE ; BRI S5ELBMIER. VCM driver icEB iR HIE
EX.

RK_VIDIOC_VCM_TIMEINFO

2.2 £%v412_ctrl_opsinBASCHIEEREL , FELILATENEREL :
.g_volatile_ctrl.s_ctrl

.g volatile_ctrlf.s_ctriLAtRERIVAI2 controlSCIL T LA &4 -

ERER R

camera_enginel@dizap S KIREFNBRINGLAVEXI(IE , RK

V4L2_CID_FOCUS_ABSOLUTE
T B AFEIEFRBR BN BN TR ESHE X 9(0,64],

FlashLight3EZ]]
FLASHLighti&&iE#(DTS)

SGM378 DTS &% :
&i2cl {
sgm3784: sgm3784@30 {//INJtIT k%

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

compatible = "sgmicro,gsm3784";

reg = <0x30>;

rockchip, camera-module-index = <0>;//IA LT %N came rat# 4] 4 =
rockchip, camera-module-facing = "back";//INJ:4T Xt . came rafs 2 @ [m)

enable-gpio = <&gpio2 RK_PB4 GPIO_ACTIVE_HIGH>;//enable gpio
strobe-gpio = <&gpiol RK_PA3 GPIO_ACTIVE_HIGH>;//flashfii’kgpio
status = "okay";
sgm3784_T1ed0: Ted@0 {//1ed0# %12
reg = <0x0>;//index
Ted-max-microamp = <299200>;//torchi=a K i
flash-max-microamp = <1122000>;//fTashi =i K
flash-max-timeout-us = <1600000>;//falshig KA
};
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sgm3784_ledl: led@l {//ledli# 15K
reg = <0x1>;//index
Ted-max-microamp = <299200>;//torchi i K i
flash-max-microamp = <1122000>;//flashiiz{ i ki
flash-max-timeout-us = <1600000>;//falsh# k]
};
5

ov13850: ov13850@10 {

flash-Teds = <&sgm3784_led0 &sgm3784_ledl>;//IN kT % & H:d% Fcamera

GPIO, PWMiEH dts &% :

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_PAl GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <1>;
rockchip,camera-module-facing = "front";

s

&i2cl {

imx415: imx415@la {

flash-leds = <&flash_ir>;

b 31—

Y2V ITTY

1. B EFEERESOT RBEX AR | INRBLAIMMENT |, dits #ENT TR label FERIrFH
FESRIRBIREA2EEY | led*EXTIBIrFERZKIRR0T].,

2. WFIXFhEEANS |HEFIRIRRAERE  AFiER  —MEREESE  BEiEFERgpiolztl. Bit—
MESEDRE , FRpwm , BYET STHIRESE |, dts pwms & enable-gpio , —i%—HLE.

FLASHLight3Rzhi5 B
HERBH IR

struct i2c_driver
[i5%8B]
ENi2c RFIRMER

[EX]
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struct i2c_driver {

/* Standard driver model interfaces */

int (*probe) (struct i2c_client

1o

*, 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

6]

ik

Device driver model driverFE8 &IRNFZFRF0S DTS EAML B TITERY
of_match_table, ¥jof match_tabledrfJcompatiblel&giFdts {4 Icompatibleld;
PUBcHY , .probeRE A S4ER

List of 12C devices supported by this driver@lERkernel;& &R of _match_tableF]
dts;EMHREHATHITICES , MkernelfEAiZtable#{TILES

Callback for device binding

Callback for device unbinding

static const struct i2c_device_id sgm3784_id_table[] = {
{ SGM3784_NAME, 0 1},
{{01}}

18

MODULE_DEVICE_TABLE(i2c, sgm3784_id_table);

static const struct of_device_id sgm3784_of_table[] = {
{ .compatible = "sgmicro,sgm3784" },
{{01}}

58

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)

15

static struct i2c_driver sgm3784_i2c_driver = {

.driver = {

3,

.nhame = sgm3784_NAME,
= &sgm3784_pm_ops,
.of_match_table = sgm3784_of_table,

.probe = &sgm3784_probe,
.remove = &sgm3784_remove,
.id_table = sgm3784_id_table,

18

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 (*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
KR R]
FRRE faik
ioct] called at the end of ioctl() syscall handler at the V4L2 core.used to

provide support for private ioctls used on the driver.

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

w6

static const struct v412_subdev_core_ops sgm3784_core_ops = {
.ioctl = sgm3784_ioctl,

#ifdef CONFIG_COMPAT
.compat_ioct132 = sgm3784_compat_ioct132

#endif

bE

BaIfER 7 M FaIRAT o cti SSRINYENT it S BRI EIA,
RK_VIDIOC_FLASH_TIMEINFO

struct v412_ctrl_ops

[i5%8B]

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

ESi 944
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RARB ik

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

strength which changes continuously.

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

owned by that handler.

w60

static const struct v412_ctrl_ops sgm3784_ctrl_ops[LED_MAX] = {

[LEDO] = {
.g_volatile_ctrl = sgm3784_Tled0O_get_ctrl,
.s_ctrl = sgm3784_ledO_set_ctrlT,

Yo
[LED1] = {
.g_volatile_ctrl = sgm3784_ledl_get_ctrl,
.s_ctrl = sgm3784_ledl_set_ctrl,
}
BE;
APIEEiRH
xxxx_set_ctrl
(i)
RENYEITER. BiRfiflash timeouthd(a,
&%l

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(B0
SH2Mm iR
*ctrl V412 controlZ&iafitgsEt

[ERENE]
A= fEiR
0 BIh
E[=0) K

xxxx_get_ctrl

iR

SRENINS XTSRS,
(&

WAL
B
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static int xxxx_get_ctrl(struct v412_ctrl *ctrl)

SHEWR

*ctrl

(ER[E(E]

iREE
0

k0

faik

V412 controlZ5FaigEtT

xxxx_ioctl xxxx_compat_ioctl

(i)

2]
e

BEXioctlfISCIERE , TER SR SHIBIEIEE |

LI T BRE X RK_VIDIOC_COMPAT_FLASH_TIMEINFO,

GEE&]

PN T
LT

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)

SHEM
*sd
cmd

*arg/arg
(E[EE]

iRENE

0

3F0

ik

V412 subdeviEraARIgET

ioctlaps

SHuEE

B
5

23
ES/d

PN Tk
B
B
i
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IR=NIBtES TR

T EiBgpioEiEESlleda] &% FAkernel/drivers/leds/leds-rgh13h.cfl]
kernel/Documentation/devicetree/bindings/leds/leds-rgb13h.txt
xFFflashlight driver ICEI &I N EM#E

1. EHHRERYI2c FE B IRENER S

1.1 #RiEstruct i2c_driverifiiA , FESLILATILEES ¢

struct driver.name

struct driver.pm

struct driver. of_match_table

probei&Ey

removegREy

1.2 probeFRESCINAHTIHEA

1) flashlighti@F ZFFREN , ETEFXENDTSEIR , SEFLASHLIGHTIZZEA(DTS);

1.1) RKFEABEREN |, f58 A= rockchip,camera-module-xxx , TERZMIGHESEFICameraid R
Jeax maT v
2)flashig&&3:
SFFWIediAFET , {FMled0. led1iBBEHITXSY.
/* NOTE: to distinguish between two Ted
* name: led0 meet the main Tled
* name: ledl meet the secondary Ted
:’:/
snprintf(sd->name, sizeof(sd->name),
"m%02d_%s_%s_Tled%d %s",

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

3)FLASH v412i28 LA mediaSEAARHIHIIALL.

VAI2FiREE : v4l2_i2c_subdev_init , RK flashlight3kzhEksubdevifis B CHIR ST mMtAPE
camera_enginelf|d) , BIFIZI&E T msLlledizH ;

mediasL{A : media_entity_init ;

2. VAT EIRE , EESEIRLAT 2R ¢

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £#v412_subdev_core_opsiniEsCIIEERE , TELIMA TEEREL :
.Joctl.compat_ioctl32

ZEAEELHIRKFAGIEFIa<S | i
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RARB ik

camera_enginelBid iz SIRBULIR e d=AIATIE] , HELLSRFIRT

RK_VIDIOC_FLASH_TIMEINFO g e
- - - CISHR A B R B RN T =Z/E.

2.2 £%v412_ctrl_opsinBASCIIEEREL , FESCILATEEREL :
.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlF0.s_ctriLA¥RAERIVAI2 controlSEML T LA T &< -

RERBR ik
V4L2_CID_FLASH_FAULT SRENAFCI T RS R
BELediE

V4L2_FLASH_LED_MODE_NONE
V4L2_FLASH_LED_MODE_TORCH
V4L2_FLASH_LED_MODE_FLASH

V4L2_CID_FLASH_LED_MODE

V4L2_CID_FLASH_STROBE BT F
V4L2_CID_FLASH_STROBE_STOP EHIINYERT R
V4L2_CID_FLASH_TIMEOUT RENF TR EAIFESRE
V4L2_CID_FLASH_INTENSITY RENYITEETR
V4L2_CID_FLASH_TORCH_INTENSITY REMNEEN IR

FOCUS ZOOM P-IRISIEZ}]

XEIRFHERIR S HFENIEH B FIXIER(FOCUS), FEE(ZOOM), BFnYEE(P-IRIS). BT {EMAYLEH
EEAIERI S N — BRI RIEER | B=""TDRERIIKEIEERAE—MKEIA. HRIEERRYIKEIEH | 1
SPHEHIRIE | AILUSIRENEIERpSPIESR FIRE , AETESEMP6507, MSA41908 KA F iR Iz
FELIMAVEERESN. ERIEE.

MP6507iZ&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>;
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18

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
1206
1265
1365
1500
1634
1734
1793
focus-speed-down-table = < 179
175

1181
1217
1286
1396
1535
1663
1753
1803
6 178
6 174

1694 167

160

5 158

1500 147
1394 136

130
124
120
117
zoom-speed-up-table = < 1198 1
1228 1
1272 1
1328 1
1390 1
1450 1
1500 1
1537 1
zoom-speed-down-table = < 1547
1511
1458
1392
1323
1262
1218
1189
1171

&i2cl {

imx334: imx334@la {

Tens-focus = <&mp6507>;

&pwmb {

15

status = "okay";
pinctrl-names = "active";

5 128
3 123
3 119
9 117

1188

1231

1309

1429

1570

1690

1768

1811

8 177
3 172
4 165
0 155
2 144
9 134
7 127
1122
5 118
5>;

1196
1246
1336
1464
1603
1713
1782
1818>;
9 1768
8 1712
3 1630
4 1527
5 1419
6 1325
1 1256
0 1211
9 1184

205 1212 1220

238 1
285 1
343 1
406 1
464 1
511 1
544 1
1540
1499
1443
1375
1306
1250
1209
1184
1168

pinctr1-0 = <&pwmébml_pins_pull_up>;

249 1
299 1
359 1
421 1
477 1
521 1
551>;
1531
1487
1426
1357
1291
1238
1202
1179

>3

260
313
375
436
489
529

1522
1473
1409
1340
1276
1227
1195
1175



&pwm8 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm8ml_pins_pull_down>;
center-aligned;

5
&pwm9 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwm9ml_pins_pull_down>;
center-aligned;
s
&pwml0 {
status = "okay";
pinctrl-names = "active";
pinctr1-0 = <&pwmlOml_pins_pull_down>;
};

RKFABENi5EA :



RRRB

rockchip,camera-

module-index

rockchip,camera-

module-facing
iris_en-gpios

focus_en-gpios

zoom_en-gpios

rockchip,iris-
step-max

rockchip,focus-
step-max

zoom-step-max

iris-start-up-
speed

focus-start-up-
speed

focus-max-speed

zoom-start-up-
speed

zoom-max-
speed

focus-first-
speed-step

zoom-first-
speed-step

focus-speed-up-
table

focus-speed-
down-table

zoom-speed-up-
table

ik

cameraFE , flcameralCECHIEER

cameragf[a , FlcameralLECHI=FER

IRISfEEREGPIO
focusfEEREGPIO

ZoOoMfEFEBEGPIO

P-IRISZEHEBH BRI AL EL

XIEELCHEBH B EIRIR AL

BESHENBHIRATEH

IRISEFRRYLSHFEHAIEENERE

focusfEERRVSHEBHAEENEE

focusfERRIS AR KIZ TIERE

it

zoom{EFRRYHEBH S ENERE

zoom{E AR HEBH IR KNI TIRE

focusEaNREEITHILE , RENINEXAFLLGIEINLE | R MNEEER
ETRIRS AR ERA—

zoomEEREIETHILEL , [REINEXEFLANEINLEE | R MEER
ZTHIRS AR ERL—E

focusINEMZRABERST | ERSEHEMINERHL: | FSEMAIEERZINE
HEGER S ZUIMEMERIEIERECEHR  FECEREER MR  NERR
[BHEESRET ; INEMLRIMENBE BIARKEMEE , ZRAERE
LR DERAKE TERE.

focusiiRZe , RSB AETR/NTINEMZERAE | EINEMLZT
3, Mgz — TR, STEREMEESRIET | SiRBEERIE
£ . MIRIE 2 ISR ST TR E].

zoomIERMERAERST  WESEERINEML, , FERRIBRZINE
RZeE) S BUINERIMARIEURRECEHR , MBS ER MR  NEEE
[BHEESRET ;| INEMLRIMENBE BIARKEMEE , ZRAERE
LR DERKEI TERE.



FXRBTR ik

zoOMIFERANEs , IRERHHELRAER/ N T INEMHMEERA(E ;| EINEMZTT
2, NiRGREHE— T, SIEREHEESRET | HiRBEE R
S VERES s I ES S PO EARE IR

zoom-speed-
down-table

B EiRER

struct platform_driver

[i528R]
EMFERERER
[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;

BE;
[XHERER]

FLRB ik

struct device_driver driverEEE SIKNIZFRFIS DTS EMMKZHITICER
@driver of_match_table, Zjof match_tablefrfgcompatiblelgFIdts3Z{4A9compatiblels
PUBcHY , .probeRE A S4ER

@id table WNERkerneli& B {EHof _match_tablefldtsiFAHR I THTITES , Mkernel{HEFEiZ

tablei##{TICEC
@probe Callback for device binding
@remove Callback for device unbinding
AU

#if defined (CONFIG_OF)

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

};

#endif

static struct platform_driver motor_dev_driver = {
.driver = {
.hame = DRIVER_NAME,
.owner = THIS_MODULE,


af://n2189
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.of_match_table = of_match_ptr(motor_dev_of_match),
Be
.probe = motor_dev_probe,
.remove = motor_dev_remove,
bE

module_platform_driver(motor_dev_driver);

struct v412_subdev_core_ops
[i588]
Define core ops callbacks for subdeuvs.

[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
.
KR R]
FRREM 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.

[=61]

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

I

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

b

struct v412_ctrl_ops

[58A]
The control operations that the driver has to provide.

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

18

ESi 944

RERER

.g_volatile_ctrl

.s_ctrl

w6

ik

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

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

static const struct v412_ctrl_ops motor_ctrl_ops = {

.s_ctrl =
ke
APIRZEEi%EE

xxxx_set_ctrl

(iR

motor_s_ctrl,

VERtREVAI2_controiR BXIE. TE. PHEE.

S T LA TFVARERERS

PERBFR ik
V4L2_CID_FOCUS_ABSOLUTE EHINGEE | OFREEIER/)N | ITRbiEMT
V4L2_CID_ZOOM_ABSOLUTE EHISEEE , ORI ESE) , AR
V4L2_CID_IRIS_ABSOLUTE EHIPYBFORIKN , OFRTICEIKA

[iBi&]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(]
42w
*ctrl

(R[E(E]

iR PN T o
vA4l2 control&EakigsEt PN
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iREE iR
0 B
E[H0 B

xxxx_get_ctrl

(i)
ERIRAEVAI2_controBREXRIER. TEE. PYEIZRIAIE.

ST T LA TVARERERS ¢

REREB iR
V4L2_CID_FOCUS_ABSOLUTE EHIRGEE |, OFRERR/N | IS
V4L2_CID_ZOOM_ABSOLUTE EHIERER , ORTHAEHE)  WFBRAX
V4L2_CID_IRIS_ABSOLUTE EHIPYEBEFORIR/N | ORI CEIXA

i8]

static int xxxx_get_ctrl(struct v412_ctrl *ctrl)

(B8]
SHEIR iR WA
*ctrl V412 control&&HafigsEt Tt
[EEE]
BEE iR
0 Ih
E10) N
xxxx_ioctl xxxx_compat_ioctl
(]
BENXioctlfISCEIREL , TECSHKBNTE. TE. PXEREIER ( FaBohRERENAIRTE

)  BFEENELSEEMRES , EVENIHE , EENELDIAIBHTERL
TMTEENX :
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FARB ik

\E\\‘ E‘ i L\ 24T =Ny \E’iﬂ~ \ 33
RK VIDIOC_VCM_TIMEINFO XERIRSENER | AR S /IR ETTAERIERY

Mg

mﬁn N |:D ‘E El%\ , 3 M Az ﬁExx‘m%iﬂ S r Y
RK_VIDIOC_ZOOM_TIMEINFO my; AORTIENER. , FSRFA SRR S AT ESTREHIER

A

JCEIHIAY 2 EI%\: K INZET ﬁE'K\"‘u%% ==ty
RK_VIDIOC_IRIS_TIMEINFO ;‘;.E’JETI —.lel ﬁﬁ;E ﬁL}\éﬁumJ\ZEl:l JIG.'IH EE,JEE)&

Ju

RK_VIDIOC_FOCUS_CORRECTION STEMBRIE (E7)
RK_VIDIOC_ZOOM_CORRECTION TEMNERIE (8147)

RK_VIDIOC_IRIS_CORRECTION FBIERIE (E17)

L&A

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

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

551
SHEM g WAEL
*sd v412 subdeviEtaiigEt TN
cmd ioctlfpd TP
*arg/arg A=t ]
[RENE]
BEE iR
0 BIh
E[S0) K
IREiZtEC TR

X FSPHEHIRIRENE A, BILAERSPIESRHITIRERNTBIE , RKEEIRERAMP6507 , B
pwmigiHIEHIRRZ | BIEMP6507#1TINERIK , FrL B platformiEZEReia.
IXzh&% : /kernel/drivers/media/i2c/mp6507.c

BESBNT :
1.EMFERplatformFigFIRENERS .
1.1 fR#Estruct platform_driveriiiR , FESLHMEATLERS -

struct driver.name


af://n2390

struct driver. of_match_table
probeR

removeRREy

1.2 probeFHEECIRTH A

1) IRERIFIRE , EEFREDTSHEIR , £%5F0CUS ZOOM P-IRISIZEEEAR(DTS);

1.1) RKEABZIBEEN. , &A= rockchip,camera-module-xxx , TEEEHZESEFICameraiRsR
BHTICEL,

1.2) SREpwmELE , IRIESIARNIEHEIS T , ABIEBIEZE90E |, aliEEBHEIIPWMIZEFOXITFSLI |,
fEdts pwmTIsREcE center-aligned , iFIBEWFOCUS ZOOM P-IRISIEZZZFARH(DTS);

SEQUENCE OF EXCITATION

el [, [ 3] a CONNECTION DIAGRAM

A |+ |+ |= = * 8

TEEE DGO

B |— [+ |+ |- A B

E |+ |—|— |+

Output Shaft Rotation CW
1.3) SRENERES B , MP6507BE(F A N pw =4S EBAIEH IR , BT EpwmBERR |, TXTEE.
TR PHRBE=NEHEBNIEER—1MP65073REN23KE , ATLABIE gpio>k{FREXS RAIMP65073R ]

28, NMEHpwm o BT ER | HAXBENEE , F—IZIREEIREI— NS , BB N EHE
FEF L NEIEERA B EUR(E ;

1.4) SRENB MBI IGRASEE. RAEERE. RASTERE. IIEMAEIEEEHEXRHISRMENRE
iR

2. hrtimer_init , ERSESHIIAML , pwm{EBAYRcontinuoustEr, , FEERIESERT , XEEEEH
PWMRZANEE |, RS R Fpwm |, INES R EEEETAEE R N S EH N\ TS 28
FRRFEE pwmETER | NTTSCHLAEHERAT AN,

3) init_completion , @& completionsSEEREIZEHH , RBERIE— MDA ELER , T— 1 DikE
{EZBEHTT ;

4. vAI2ig LA mediaSCRAIRIIA L.

VAI2Fi8% : val2_i2c_subdev_init , IRENERsubdeviliE B AR E T AEBFSrkaigiaE |, Bidiz
RET RSCIIXI EIRATEE

mediasLfA : media_entity_init ;

5. iIRBE:

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

2. 5EMvATFEEIRE) , FESEMAT2RER :

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £3#v4l2_subdev_core_opsiBASCIIEEREY , TESLIATEIERE



.ioctl
.compat_ioctl132

ZEAFELHRKFAGIEFIHS | %

FARB ik

\E\\‘ E‘ 1 L\ 24T =Ny \E'i_‘~ \ 33
RK VIDIOC_VCM_TIMEINFO XERIRSENER | AR\ B /IR EETTAERIERY

M

7I‘RE“ SNl E:%\ , 5 s ﬁEK“ﬂ‘R%'i" 5 s

A

\' N “E E,%\’ \,E S sz ﬁEz;s‘\/sugé ¢ i
RK_VIDIOC_IRIS_TIMEINFO ;:.E'JHT' AR, FRIA SR E S BRI

Ju

RK_VIDIOC_FOCUS_CORRECTION STEMBRIE (E7)
RK_VIDIOC_ZOOM_CORRECTION TEMNERIE (8147)

RK_VIDIOC_IRIS_CORRECTION FBRIERIE (E117)

2.2 &% vA4l2_ctrl_opsifiBASCENEIEREL , FESCHILATEIERE]
.g_volatile_ctrl
.s_ctrl

.g_volatile_ctrlF0.s_ctriLA¥RAERIVAI2 controlSEML T LA T &< -

sHaMm iR

V4L2_CID_FOCUS_ABSOLUTE EHINEE | ORREEIER/)N |, IERLiEMT
V4L2_CID_ZOOM_ABSOLUTE EHITEER , ORTKEEE) , ZRARK
V4L2_CID_IRIS_ABSOLUTE EHIPKBFONAN , 0FRIEBE KA

3. SHABIINERZESE:
3.1 #EfHhE:
AL BRIRE RS RRSRER TINE, RERE,

{4

Fiyf o o om

Fy

g o N S —— *

3.2 SEUARLL



B INERANEANIEER |, AJLAERSEIR , AISEN ™A :
Speed = Vmin + ((Vmax - Vmin) / (1 + exp(-fac * (i - Num) / Num)));
Hep,
Vminig X EahRE
VmaxigZik BtrERE
facBMIS%RSE , —eET4~6 , [EM AL aiE
BRESRFS | WoM32ERINE , BYE0~31
NumEIRE D ERERI—F | a1 A32E8 , Minum/916

MS41908iZ&FiEM(DTS)

AFEpo L7 #5PIRIS, FOCUS, ZOOM, ZOOM1EEDC-IRIS, FOCUS, ZOOMBYES , FrlL
MS41908fHELPIRIS. FOCUS, ZOOM,. ZOOM1. DC-IRISIHRER]ERS , B\ /RINEIKE) , SCS A
O RESER |, dtsatiiRES: | iBFHRES NS RN,

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

pinctr1-0 = <&spiOm0_c1k &spiOm0_csOn &spiOmO_miso &spiOmO_mosi>;
J/IMEEARE, EiA FERRIApinctr] &% ysebrfi A pind
assigned-clocks = <&pmucru CLK_SPIO>;

assigned-clock-rates = <100000000>;

ms41908: ms41908@00 {

status = "okay";

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

pinctrl-names = "default";

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

focus-step-max = <3160>;

zoom-step-max = <1520>;

focus-backlash = <18>;

vd_fz-period-us = <10000>;

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

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

use-zoom;

focus-used-pin = "cd";

zoom-used-pin = "ab";

15
&i2cl {
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imx335: imx335@la{

Tens-focus = <&ms41908>;
//EZN RN, lens-focus = <&ms41908_0 &ms41908_1>;

Ie
58

EliE )i

FLRB ik

spifpinTENX , REFRERNIPINMIECE |, 5 8EIRETIspiThaE
pinctrl-0 ag. pinctrl-0 = <&spi0mO_clk &spiOmO0_csOn &spiOmO_miso
&spiOm0_mosi>;

assigned-clocks
assigned-clock- SpifYRTEHECE | EIIR100MHZECE
rates

reg = <0>ZR7R~{#FEMcsO

8 reg = <1>3FRR{EMAcs1

rockchip,camera-

' cameraFS , fllcameralLACHY=ER
module-index

rockchip,camera-

_ cameraBf[@ , #lcameralCEiAY=ER
module-facing

reset-gpios ms41908IERI5 ] , FEHERE LRAER T , Bl A B E

THERSFEEHEENINMESEE NS HE RN MEEEE—
vd_fz-period-us D, BiXETHEEEVdERSEHKE | KIS RIESIARNEHEHRART
IBI7EVdEHE

FOCUSHIXTE X isth :


af://n2467
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RERBR
use-focus

focus-used-
pin

focus-
backlash

focus-start-
up-speed

focus-step-
max

focus-ppw

focus-phmode

focus-micro

focus-reback-

iR
EAFERfocushIIhEE

B ms41908 S HREIRFNM N L DIX |, JIWAYpinBFR/g"ab”, “cd” , HRIFESE
PriE iz B E
AR ERNRE |
iR

EAT AR MERIE R, TRIESCARRSLITSE]

LHDIARISEHERE | PPS/IER

BAREREHIEE | SR

BEmMs41908iHpwm Gzt , 0-255 , (Bl AIRGIREIHER |, {RIEEAE
R

REmMs41908% I pwmiEIABRIARIE , —RRABCE , MIB/RTE
SBIMEE, D64, 128, 256489 , BRIA2564H5

focusXI LR BER—NT5EE | NES R HER.
), SpiuE100 , BEEF0 , FECEES0 , BERIRNE , VB

distance TEREWN , THRENSEHESERNSH
focus-1-
e CSHESREGAR2- 2B , - 2EHR SRR S
p. i ag. focus-1-2phase-excitation;
excitation
focus-dir- HRISIARIEENTS [ANRFANISSRRAIXT EEfEAER |, T AR EIX N SEEI ik
. B AR
opposite ) .
ag. focus-dir-opposite;
FEIBHECE XA ¢
RREM A
focus-pic FFBRICS D, FESRIQIEB S, , BBSPUAIR A A |, M BIRCHIRSR
—— FCABRIAS B , IR TIRE | SUABRIERRIS |, FRLIERE TR R , AR
e e irE RS
focus-pie BHRLITRIRMR AT B S | WIRIRITAgpiotztl R R ES [
focus- SGRRIERSBIRELE , FTLUCBIRAEUFANNSHFEZELN |, AEESE
min-pos dts , AJLESEPRES AL
focus- FHRBRERNRBIRES S, FTLSBRRAMFIANNESHEESN |, ARESE
min-pos dts , AIEUSEpREZ KL

T RMERGEEMARL LR E B S,



ZOOMHHKRTE X isthp :

FERETR

use-zoom

zoom-used-pin

zoom-backlash

zoom-start-up-
speed

zoom-step-max
zoom-ppw

zoom-phmode
zoom-micro

zoom-1-2phase-
excitation
zoom-dir-opposite
FERBIEXE SR :

FRRER ik

faik
EAFERAzoomAYIIRE

B ms41908: 5 HBEIKENF N LR DX |, XIMWAIpinEFRI9"ab”, “cd”,
HRIESCRR R R E

REREERNRE | DIATIEERHEAMEAITEL , #RIESEPRE LN
BEIEEE
THEANEEIERE , PPSAEN

SARBREITE [ PEOVEBRN

REmMs41908iHpwmZsEY |, 0-255 , (B ARIRENREJ#4R |, ARIBEEA
TREEEE

REMs41908iHpwmiEFARMARIE , —RAEE , MIERME
BENEE, 964, 128, 256405 , BRIA2564H%

SRR S TENAR 2- 248505 | ER1 - 28R N IR EX NS4

ag. zoom-1-2phase-excitation;

SR DIXANERNTS RANSRANSERRAIRS ER SRR |, AJLABCEIXNSESE
EiREHERRREE

ag. zoom-dir-opposite;

FEBRICS B , FASRIEMIER Y, , BB EUAIRE R A |, By GBtncHER
zoom-pic EETEHERIAYIRENzoomATSEABA/EfIFIfocusER |, ANR(FERAYERE kzoom AR
BB, EEEA/ERIAgIEE],

zoom- FIBRERNSBINESE , FTLUEBRAANFANNSHEESN , REESE
min-pos dts , AIELSEfREZH KL

zoom- FIBRIERNSBINES S , AMLUEBRRANFMANRNSHEELN , AEESE
min-pos dts , FILLSEPRES AL

iE  RIERYCBREAYERSL

FTHREE GRS

ZOOMMBXE iR :
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RERER iR
use-zoom1 TBAFERzoom1BYINEE | BLLELF =21 z0oom

B ms41908E HBEIRFNM N LEHDIX |, JIMNAYpinBFR/g"ab”, “cd”,
RIESChr R e CE

AR ERNRE | DA EEIMERMERIZEL , RIESCRRE L
BRI

zoom1-used-pin

zoom1-backlash

zoom1-start-up-

THDAREMEE , PPSAR(
speed
zoom1-step-max ORI BRUSEIEE  SEAR

260Mm1-ppw EmMs419085Hpwm iZstl | 0-255 , EAIRAIAE AR , #RiEHE
HREEEE
zoom1-phmode REmMs41 9085 H pwmiBFABRARIE , —RAEE , PIERMNE
zoom1-micro IBEBHEE , D64, 128, 256405 , BRIA2564H5>

zoom1-1-2phase- SRER A NBOAR 2- 208305 | R - 248 S A IR EX NS

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

HRISIARYIENT RANRFNSEFRAIRS SRR |, AJLABCEIX N SEEE
zoom1-dir-opposite  BiKIEEIAEAKREE
ag. zoom1-dir-opposite;

FERBHHXENRER
FARB ik

zoom1-pic  JEAERICSIH , FARIGMIEBFRML , FBFRURIRRAR , MEBRCHRR

FERBRIAS B | SRENEEBIRE , SOBRIERIAS | $RSKIER TIRRIRAIE | A2
R IRESFMRIE

zoom1-pie  FEHIZITHIRMER B , SNRIRITAkgpiotE I E B i ES |

zoom1-pia

zoom1- FRBRIERNRBIRES S, FTLUEBRRAMNFIANNESHEESN , AEESE
min-pos dts , AIEVSEfREZ KL
zoom1- FABRIERNSBIRELE , LSRR RANFIENNSHHRESN , AEESE

min-pos dts , AILLSCRRE=ALE

| SRR BB RS
PIRISHEXTE SRR


af://n2658

FRREM ik
use-p-iris =AEAP-IRISAIIHEE

B 'ms4 1908 RSN N EH DX | IINAIpinEFRA ab”, “cd”, 1R
JESCPRE(HEERCE

AR ERNRE | DA EEUIMERMERIZEL , RIESCRRE L
BRI

piris-used-pin

piris-backlash

piris-start-up-

LHDIARISEHERE , PPSIIER

speed
piris-step-max DA BIEIEE , SRR
oiris-ppw BlmsA1 So8kitHpwmgZstl | 0-255 , {E#AIXFNRES IR | HRIEFEAL
TREEE
piris-phmode REMs41908%H pwmiRFAABRIRIE | —R&AECE | MIBRTE
piris-micro REMEEE , D64, 128, 256405 , ERIN2564H5

piris-1-2phase- BRI CEOAR2- 218800 | BER1 - 28RBS AT LABCEIX NS

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

LRIZIARNERNTS RANSRANSERRAIRS R SRR |, AT LABCEIXNSEEE
piris-dir-opposite SR p IR
ag. piris-dir-opposite;

FERBHRKTE WsEB

FERBIR ik
piris-pic  JHERICSIHD , ARIENEFEN , BFEUHNRAR , MECEIRCHIRER

FEABROAS D | SRENEEE IRE |, SORRIERIS | RLER TIERIRRME , AR
B RE SR

piris-pie EEHRITHRIBTIR AT B | NSRRI Aigpiof=h MR REcE S I

piris-pia

piris-smin-  SABRIERNRBIRESE , FLAGRRRAMNFIENNSHEESN , REESE!
pos dts , BILLSCRREZ AL

piris-smin-  SHSRIERNRBIRESE , FLGBRRANFIENRNSHEESN , REESE!
pos dts , AIEUSEpREZH KL

i SRR R B RS
DCIRISHHXTEXiRER :
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RREM iz
use-dc-iris EAEADC-IRISBYTHEE
vd_iris-gpios DCHEBHEX S Fes ENEL kTS |5

e .

¢ 'rsoj:fi‘:y”e DCKEBIRMISE |, tNRHMOANRBLTFER | AILISERANENRE
DB EARMEBE0~1023 , SChMEMNEXCEETEE) , AIURE
XA SH R B AT

dc-iris-max-log

R RBE iR
struct spi_driver
[i5%8A]
EMFARERNER
[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;

B
KRk R]

RERER g

struct device_driver driverE 28 IKENBZFRFNS DTS EAMR ZHITITEAY
@driver of_match_table, Zjof_match_tabledrfJcompatiblel&giFldts{4HIcompatibleld
UCECAT |, .probeEREAS#ER

N5 kerneli& B EHof_match_tablefdtsiEAHKEHEHITHITICE , Nkernel{EREiZ

id_tabl
@At ableistfTomaR
@probe Callback for device binding

@remove Callback for device unbinding

w60

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

};

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


af://n2731
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3

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

I8

struct v412_subdev_core_ops
[i%BB]
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 Tong arg);

#endif
L
KR R]
FRREM 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.

[fU]

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,

it

struct v412_ctrl_ops

[i5%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);

e
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ESi 944

ERER g

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

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

w60

static const struct v412_ctrl_ops motor_ctrl_ops = {
.s_ctrl = motor_s_ctrl,
i
APIEEi5 B
xxxx_set_ctrl
[Hi]
RERREVAI2_controiRBXIE. TE. PHBE.

MS41908sCIIVAIERERS ¢

RREM fEid

V4L2_CID_FOCUS_ABSOLUTE =R | OFREEIER/) |, IELIEMT , AENE
V4L2_CID_ZOOM_ABSOLUTE EHIT AR, ORTAEHE) , WaRsK , FEE
V4L2_CID_IRIS_ABSOLUTE SEIEBIFFORIA/ , OFRR B <A

V4L2_CID_ZOOM_CONTINUOUS EHITEREEzoom1 |, ZzoomBiEHIRT{FER

L&A

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

]

s4am ik WAL

*ctrl vA4l2 control& it TP
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xxxx_ioctl xxxx_compat_ioctl

[Hid]
BEXioctiRISEIIRE , TEESRIIE. T, PHERIMIAEER (FaBaREREIRIAE

&)  BTERNELREEMER  AVENRR  FENRLDAUEHITENL
SEMTEEX

RREM ik
\E\\‘ Eg\ Y \\/—'-'—ﬁEz:\\ \E'_: £
RK_VIDIOC_VCM_TIMEINFO SFRAMEES , AREASRIMES IR S/ERIE
By
#RE\ \‘ E:%\, kY 72 A Y P ﬁaxs\mﬁrz o ¢
RK_VIDIOC_ZOOM_TIMEINFO SRAERIES , ARmASRINEE RS S/EIIE
28
SBIRISE. , FREA LIRS N
RK_VIDIOC_IRIS_TIMEINFO fgﬁmﬂﬂﬂn%,ﬁﬁ%ﬁﬁw)\éﬁuﬁumm SeEERIEHILE
i

%ZzoomB5EsLAT , zoom1HIETENSE , FISRMIA 2RI

RK_VIDIOC_ZOOM1_TIMEINFO . o N
B B B RENLESTRERIEM

RK_VIDIOC_IRIS_CORRECTION HENESR , (MERTPXE
RK_VIDIOC_FOCUS_CORRECTION XEEEE
RK_VIDIOC_ZOOM_CORRECTION TEMNESN
RK_VIDIOC_ZOOM1_CORRECTION  WZrgEfEsk , S ATEMNESN

IREIRESH , GaXE. TESH, RiEXREME ,

RK_VIDIOC_ZOOM_SET_POSITION e
B B - NS L TREXIEREE

RK_VIDIOC_FOCUS_SET_POSITION RENEMNE

i

1. AT EFESHEANENUENERNDR , BEEE—NERAESR , B— M AREAG
A, YEAEEERALESM , IEREREBESN | R T ENBRENLEI , BESEMKTE
RERRESHN , BEESBENNG | XEERALURFEESEFR , #RZAENE. BEERIE T EX0E
RUEREtE, (EEEENSHAXTERER , EFE | BmAETRE , RS SXRERARIER |
AHrEIASSEEERE) , FTLAREEREG S REENERRNE |, HErig
RK_VIDIOC_FOCUS_SET_POSITION, RK_VIDIOC_ZOOM_SET_POSITION##[ , Haf&iEREEEE
8, tEVAI2ESVAL2_CID_FOCUS_ABSOLUTE, V4L2_CID_ZOOM_ABSOLUTEARMERE , (XBFERD
&=, RK_VIDIOC_ZOOM_SET_POSITIONGEXNEMTESE , THEIEVTELERENE | HEEET
ERABA,

2. BRERAMRIRERIAE , BidEEfocus-backlash , H{ERTT AL SREEHEIRAIEE , NTIEHE
IRREERR | (BERAERERFEMER | MIERIRE | IMELFERNK , FTUURFX S,
aNREBIRIT , EX DR UBEREERAS |, R,

L&A
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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
SHEM g TP T o
*sd V412 subdevisFaiRigET ETPN
cmd ioctl§s$ ETUN
*arg/arg SHUEET i
[ERENE]
A= fix
0 BIh
3E0 K

RENisEL R

X FSPHEHIRYIREN S Fr |, BTLAERESPIHEZRIHI TIREEIRANFEIE , MS41908{FRE%.,
IXzp&% : /kernel/drivers/media/spi/ms41908.c

AL RN

1. IR R spi R FIRENERS -

1.1 #R#Bstruct spi_driveri#ir , TESTHLATILERS :

struct driver.name

struct driver. of_match_table

probep&E]

removeRREy

1.2 probeRECIAHTSHEIA

1) IRBEZFRN , TEIREDTSEIR , £EMS4190818 5= HAH(DTS);

1.1) RKEABEREEN. , fE AT rockchip,camera-module-xxx , TEEIRHIZFZSEFICamerailsH
BHTUTAEL,
1.2) SRENSIAEXECES S, EMMRECHRIIBEEREN | REMEERDXIZEXINSEHAES.
2. hrtimer_init , TERTEEHIEAL , ms419082LAVAHSEENRMAISS |, [FRERESKERES R vdiIE
HA , HERME , SESRERVIEEREX . BXAEEENSFRERN , IRVdESqR |, RAIECES

7. FEIBHNESTHREENEHEE. E58 , BEEvdEEFEERN |, MBS vdERE

3) init_completion , BidcompletionsCEREIZEHH , XS FR—PBiX , RBRI—KIR(EERE | 78k
BT T—IRIRME,
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4. vAI2IgFLAK mediaSCRRIRIEA L.

VAI2FIREE : v4l2_i2c_subdev_init , IXENERsubdeviliE B CRNE ST RAtB S rkaiqipal | @Bidiz
RED LI SIAAYES ;

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

motor->module_index, facing,
DRIVER_NAME) ;

2. HvARFREIRE , EESEILAT 2R ¢

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £%#v4l2_subdev_core_opsiBASCIIEEREY , TESLIEATEIERE

.ioct]
.compat_ioct132

2.2 £%v412_ctrl_opsin BTN EEREL , FELILA TEEREL :
.g_volatile_ctrl

.s_ctrl

DC-IRIS3RE]]

DC-IRISIEXITFP-IRIS , TmRERAE B O/ , —REAFHEEMAETT , BEAED RSN
B, BfRERER , MHNKEEEE  HRREEIHEK , BIREEXRE , HNEEE, DC-IRISEH
EEREN , BYERH[EARERETBINOATRE. XFRNMS , REET— M pwmizHlBiE
&, BpwmhZ=tNF20% , KEREEXT , BEITEXA , =ty , KEXAREER ; 2
AR TA0%NESEEF T , Ot | FIFHEER ; 20%~40%X BB FholdERVAZ.
XIBRI20% R A0NAEEME . SpwmBISREEN SLRRATEG S HFEEB XK.

S%ZIK5 © /kernel/drivers/media/i2c/hall-dc-motor.c

DC-IRISIZ&FiEM(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";
ke
&pwmb {

status = "okay";

pinctrl-names = "active";

pinctr1-0 = <&pwm6mO_pins_pull_down>;
5

&i2cl {
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imx334: imx334@la {

Tens-focus = <&hal_dc_motor>;

RN

struct platform_driver

[i58B]

EXFRRERER

[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;

15

[XBERER]

@driver

@id_table

@probe

@remove

=61

ik

struct device_driver driverFE8 SIKENEFRFIS DTS AN EH1TICEAY
of_match_table, Zjof match_tabledrfJcompatiblel&giF1dts3Z{4HIcompatibleld;
ILECHT |, .probeBRE A=A

WNERkerneli& B ERof_match_tablefIdtsiE g E#E 1 THITICES , WkernelfEREIZ
tablei#{TILEL

Callback for device binding

Callback for device unbinding

#if defined(CONFIG_OF)
static const struct of_device_id motor_dev_of_match[] = {
{ .compatible = "rockchip,hall-dc", },

{3,
B
#endif

static struct platform_driver motor_dev_driver = {
.driver = {
.hame = DRIVER_NAME,
.owner = THIS_MODULE,
.of_match_table = of_match_ptr(motor_dev_of_match),
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e

.probe = motor_dev_probe,

.remove = motor_dev_remove,
BE;
module_platform_driver(motor_dev_driver);

struct v412_subdev_core_ops

[58B]

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 Tong arg);

#endif
L
KR R]
FRREM 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.

[fU]

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,

it

struct v412_ctrl_ops
[i5%BB]
The control operations that the driver has to provide.
[EX]
struct v412_ctrl_ops {

int (*s_ctrl)(struct v412_ctrl *ctrl);
B
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ESi 944

E -,
faik
=1
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 motor_ctrl_ops = {
.s_ctrl = motor_s_ctrl,
s
APIE iR BH
xxxx_set_ctrl
(k]

AR AEVAI2_controlbtEIVE , DCESERR EREAENBRIRRME  XIDREHERpWmAISZ
tt.

ST T LA TVARERESS -

SH2m ik
V4L2_CID_IRIS_ABSOLUTE wEEHYEERNpwmAYSZEE |, SEE (0~100)
[iEiX]

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(B8
SH 2 ik WA
*ctrl V412 controlZ5KIAIgET TP
[EENE]
iREE iR
0 Ih
3F0 K

xxxx_ioctl xxxx_compat_ioctl

(iR

BRIZTAEENFESLI , VARIEZREMEE | LT HEL.
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L&A

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

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

551
SH2Mm ik WA
*sd v4l2 subdeviErARIEET TN
cmd ioctl§ys TP
*arg/arg A ti=ta i
[RENE]
A= ik
0 B
E|=0) K
IREiZtEC TR
IXENE% : /kernel/drivers/media/i2c/hall-dc-motor.c
BESBOT :

1. IR ERplatformFRFIENER S

1.1 #R#Bstruct platform_driverifix , TESLHLAT/LERS :

struct driver.name

struct driver. of_match_table

probef&Ey

removeZEg

1.2 probeRESCIIAT A

1) RERFRE , TEFRNDTSHIR , £F&DCIRISIZEF FAH(DTS);
1.1) RKEARIEE X, w4 iiRlrockchip,camera-module-xxx, FE UL %S H A Cameraik
HHEATIULEL .

1.2) FRHpwmBEiR, ZE e pwm T s A fE .

2. V412185 LA mediaSCiARRIFITALL.

VAIRFIREE : v4l2_i2c_subdev_init , IXENERsubdevifig B CHNE ST it Srkaiqifa |, @idiz
IRET RSLIIXT ik AviEE
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mediasCiE : media_entity_init ;

3. flashig & 4a:

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

2. IVARFEEIRE) , EESLILA T2 R ¢

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 £#v4l2_subdev_core_opsiBASCIIEEEREY , TESLIIA TEIERE

joctl
.compat_ioctl132

ZEEERIASELNERDS |, BEFEAVARFZEVIRSCINZIRIEREL , FILAXIAETIM T — 12K
%&0

2.2 £%&vAl12_ctrl_opsiiBACHI AR S , FELHLA T EERES :

.g_volatile_ctrl.s_ctrl

.g_volatile_ctrlf.s_ctriAAmERIVAI2 controlSEI T LA T &S -

RERBM ik
V4L2_CID_IRIS_ABSOLUTE wEEHERNpwmAISZEE |, SEE (0~100)

RK-IRCUTIEE]

IRCUTEIIREIEHI |, XHXFEHREHENN3.5v~6vAYERIR | IBISXIIRCUTHEBERIRAIIESIRSE . Bi%EE
FEAYIA]100ms+10% , BEMSSCHLIRCUTAILIG, IRENBEILIF N gpiotzHIEBA RGBS AR RIS |, gpio
< Hopen (£1%% ) . close (HB&k ) . EBifiHopeniiMclose , ALIAMELLIES SR , B RI/ENRES ; BB
mHcloseiiMopen , AEEH , "R TIER.

RK-IRCUTiZ&FiEMHDTS)

cam_ircut0: cam_ircut {
status = "okay";
compatible = "rockchip,ircut";
ircut-open-gpios = <&gpio2 RK_PA7 GPIO_ACTIVE_HIGH>;
ircut-close-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
rockchip,camera-module-index = <1>;
rockchip,camera-module-facing = "front";

I8

&i2cl {
imx334: imx334@la {

ir-cut = <&cam_ircut0>;
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B E=iRER

struct platform_driver

[i528R]
EMXFERERER
[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;

KRR R]

FLRB ik

struct device_driver driverEEE SIKENZFRFIS DTS EMMKEZHITICER
@driver of_match_table, Zjof match_tablefrfgcompatiblelgFidts3Z{4A9compatiblels
PUBCHY , .probeRE A S4ER

wNERkerneli& G EAof_match_tablefIdtsiF g EHE 1 Ti#ITICES , Wkernel{EREIZ

id_tabl
@A ablestfrme
@probe Callback for device binding

@remove Callback for device unbinding

A

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

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

ke

#endif

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

.probe = ircut_probe,
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.remove = ircut_drv_remove,

18

module_platform_driver(ircut_driver);

struct v412_subdev_core_ops
(52881
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
.
[REERLR]
FERBTR faid
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.

w60

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

I8

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

18

struct v412_ctrl_ops
[i5%BA]
The control operations that the driver has to provide.
[EX]
struct v412_ctrl_ops {

int (*s_ctrl)(struct v412_ctrl *ctrl);
B
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ESi 944

E -,
fair
=1
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,

15

APITEEi5ER

xxxx_set_ctrl
(]
VEFFREVAI2_controlfJ#2IRCUT,

ST T LATFVARIRERS

o e ik

ORCLOSEIRZ: |, £IAMERTIHN ;

V4L2_CID_BAND _STOP_FILTER
- - - 3EOPENIRZS , LIAMKEATHN ;

L&A

static int xxxx_set_ctrl(struct v412_ctrl *ctrl)

(B8
SH 2 ik WA
*ctrl V412 control&&HafigsEt BN
[RENE]
iREE ik
0 Ih

k0 K
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xxxx_ioctl xxxx_compat_ioctl
(]
BHRIZCABENFELI , VARIEZRIMEE , SCI=RE.

[37S)
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 iR WA
*sd V412 subdevistafiigst =TUN
cmd ioctl§s$ BN
*arg/arg ati=ta el
[EEIE]
BEE g
0 3av)
3E0 KM
LIE o2 S
Ixmh&% : /kernel/drivers/media/i2c/rk_ircut.c
BELEOT

1. EMRER platform FiQ S IRENERS .

1.1 tR#Estruct platform_driveriifiX , TELILATLERS :

struct driver.name

struct driver. of_match_table

probeiREy

removegREy

1.2 probe R E LI TS HEIA

1) IRERFIRE , TERIDTSHIR , SFRK-IRCUTIZEEA(DTS);

1.1) RKEABEBEEN. , fpgA=rockchip,camera-module-xxx , TEEZMZESEFICamerail
B TILAL,

1.2) ¥kBlopen. close gpio&iR ;
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2. init_completion , i&@idcompletionSCIEEHE , HFIHRIRCUTEEL100ms , TE
completionEIEHEISEHHRE E—XIRCUTHHREER5SRE , A ReERH TIRIE ;

3) BBRTAERASY , ISR B EWork queue , BESRIKATEIFEES ;
4. vA2igEELAR mediaSLIRRIHNIAML.

VAIRFIRE : v4l2_i2c_subdev_init , IXFNERsubdevifig B CHNE ST mAtAPSrkaiqifa |, @idiz
RET ALY IRCUTRYIZS ;

mediasL{A : media_entity_init ;

sd->entity.function = MEDIA_ENT_F_LENS;
sd->entity.flags = 1;//flaglilEhl, T X4 HAMEDIA_ENT_F_LENSEAL )T ¥ %

5. R&EE:

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

2. EHMvARFREIRE , FESEILAT 2R ¢

struct v412_subdev_core_ops
struct v412_ctrl_ops

2.1 8%v4l2_subdev_core_opsiftBASCINEIAREY , TESCILATNEIERE]

.ioctl
.compat_ioct132

ZETABRIARELIAEDS | (BRVARIERIMEEK , BELNTREL , BEnIRIERRINTERE
HNE.

2.2 &% vA4l2_ctrl_opsifiBASCENEIEREL , FESCHILATEEREL :

.s_ctrl

.s_ctriLAbERIVAI2 controlsSEI T LA Fapd

RARE ik

OR2CLOSEIRZS | £I9MErTIEN ;

V4L2_CID_BAND_STOP_FILTER
- = - 3EO0PENIRZ |, LIAMEATHNA ;

media-ctl v412-ctiTE

media-ctl TERRER1E T/dev/medio0ZEmedia i85 , TEEIEMediafgRINEHE N S
format, X/, PEEE.

vA12-ctl TENE4t3d/dev/videoO , /dev/video1£5 videoiR , B1EvideoiRE Fif{Tset fmt.
regbuf, gbuf, dgbuf, stream_on, stream_off &—&FIHRIE,

BEREAUSEGSIRMER | TEEERLMER.
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1. FTENRINEH

media-ctl -p -d /dev/media0

E isp2IE R T RIS | AlggfFfEmedia0/medial/media2 B |, FEEMBFEFREES.
2, fEE

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

X ¢ 1BisppRUBESHTFT | #EERImain_path , Amain_pathiliEXraw[& , media-ctl jZI0-dISEIRE , B
INE/dev/media0igs , EERaIArkisp-isp-subdeViEEERMEZ T L , —fiR=2/dev/medial,
3. &¥fmt/size
media-ctl -d /dev/media0 \
--set-v412 '"ov5695 7-0036":0[fmt:SBGGR10_1X10/640x480]"
T EEMaAcamerai® & T ( 0ov5695 7-0036 ) HEEREW M mediai® s,
4, REMFFMN
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. REEE. gainZcontrol

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

iE o ispIaIeAAcameraFiRERIcontrolds< , ATLUEEIRE Svideo3 ( main_path or self_path )
AJLUZEREE | vicapAeEABcameraFig&Econtrolds S , WRETRBEFKIZRECONtrolipSs
W, 1EHBHIERIKEIcameraiE T mE/dev/val-subdevX , XI&imTI RBEREACE.

AEFLitiEE

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#iESZ|ddr , Bi&isp mipi rawHiESZddr , ispEBMMddrisEE rawiEbiE
SN : buf_cnt * buf size * N, (N = 1:£ZgM4EZ, 2:hdr2iii&E=; 3: hdr3miiE=).
buf_size : ALIGN(width * bpp / 8, 256) * height; //bpp9fiiZs , raw8 raw108raw12

buf_cnt : EHA4D , BNXaigERRBhwi/isp20/CamHwlisp20.h , R/INEE3AN,
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#define ISP_TX_BUF_NUM 4
#define VIPCAP_TX_BUF_NUM 4

VICAPIZZELEROCKCHIP_CIF_ USE_ NONE_DUMMY_BUFZ1E1/NAEZRERIBbUS,

2. DDR_2 : isp fbc yuv420FgainZiE52Iddr , isppEMddrissE-E
SHERTE : buf_size * buf_cnt

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

buf_cnt : tnr 3to1#&Ez4Nbuf , 2to1#&Z( 3 buf , I TEiq xmIPEE

HFFIRARIENN—EBaERERLE . mxnTRESIF4x8F18x8 1Q xmIEE Bk
buf_size : ALIGN(width / m, 16) * (height/ n) * 1.5

buf_cnt : BKIA61™ , aiqfFEaEself_path videoEgEbuf/NY

3. DDR_3: ispp tnr fbc yuv420F0gainEIEEZIAIddr , ispp NR&SharpEMddriZEabE
SR : buf_size * buf_cnt

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

buf cnt : 24, E&/M

4. DDR_4 : ispp NR&Sharp yuyvHiESZ|ddr , ispp fecEEMddrissERabIE
HFEWTE : buf_size * buf_cnt ( fecTHBEAFALBENE )
buf_size : width * height * 2

buf_cnt : 24, E&/

5. DDR_5 : ispp 48 E&buffer , IRIBAFIRE DR, 1&(Abuf cntit&Ebufferk/\
LiRbuf ent ARERHECERIETS

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
55

enable cma debug
+++ b/arch/arm/configs/rv1126_defconfig
@@ -62,6 +62,8 @@ CONFIG_IOSCHED_BFQ=y



CONFIG_KSM=y
CONFIG_DEFAULT_MMAP_MIN_ADDR=32768
CONFIG_CMA=Y

+CONFIG_CMA_DEBUG=Y

+CONFIG_CMA_DEBUGFS=y

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

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

alloc base_pfn bitmap count free maxchunk order_per_bit used

[root@Vv1126_RV1109:/sys/kernel/debug/cma/cma-isp@0]# cat used
26091

ASE(EILIErD
rv1109/rv1126

1. BEeBvicapiggiisd

Biddts rkcif_mipi_lvdsT mfEcEwait-line , #E1&=1520 , BeBwait-line=760 , BIEGRE—EFIE
Ut Hbuffersgisp, 1R¥EispiEENbufferfEREE B wait-line,

&rkcif_mipi_lvds {
wait-line = <760>;
h
thEN@IFELEecho 1000 > /sys/devices/platform/rkcif_mipi_lvds/wait_linef@is, , SIFHEEMZIEE.

iE : waitlineFCEX/N | ispid RiflAlbufferifF | SO EIERRRE | BIGERERE  TRERNNE
Gz | FERELRUHERESERwait-line,

2, GeEispiEavind

Biddts ispTmEcEwait-line , ANE&E1520 , Ee&wait-line=760 , BIEI&AME—¥[SIRATHE Hbuffer
teleim. RIBispLhIBRTERNisppIRRTBATI wait-line,

&rkisp_vir0 {

wait-line = <760>;
¥
BENEEELE/sys/module/video_rkisp/parameters/wait_linel@iz, , [Ezflisp ( stream/aiq ) BitEEH
vl
iE : wait-lineBcEAX/ , BisppshIEEELisptR , BFEERAbE4 & | SHIholdE &R, FahEs
FlRFNZ sensort&E A4,

3, BeEFispp 4igizalimth

Biddts isppTmEcEwait-line , JNEERF1520 , AcEwait-line=896 , BIEGR4L 61T/ EiERIAIL
buffertafGim. RIBisppLhIRATE ( nrakfec ) FSiRAERRT T wait-line,

&rkispp_vir0 {
status = "okay";

wait-line = <896>;
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h

o ANEId e & /sys/module/video_rkispp/parameters/wait_linelfliz, , Bfispp ( stream/aiq ) BificE
BA.

iE : wait-linefcEX/N , BEIRGMIEEELIsppiR | FIREIGMERFE, SsensorfE AT,
4, REEHLIEERE
1) 1E=isp/ispp clk

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

static const struct isp_clk_info rv1126_isp_clk_rate[] = {

{
.clk_rate = 20,
.refer_data =0,
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,
}

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

static const struct ispp_clk_info rv1126_ispp_clk_rate[] = {

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

h
2 ) XifliommufEEBTREB N , AN EF=BIiRIESCIREEE,




&rkisp_mmu {
status = "disabled";
h

&rkisp {
memory-region = <&isp_reserved>;
¥

&rkispp_mmu {
status = "disabled";

I
&rkispp {

memory-region = <&isp_reserved>;
j

ZiREEHE

F#FES . RK3588

FRHIRA
1. JELEREL | XF
CIS-A - > CIS-B
| ---mmme- > CIS-C

2. FEAEHIESRELERGL BT

host --------- > CIS-B
| ---mmme- > CIS-C

m£A :

1. master-master : 9internal mater/external master , internal mastertfg24F 8% , EEXI
KIEBPES | external masterfBEFMIRE , BKEIDZES |, XMELT | external master#i#Ein
LR , FARESHGRSES  —BERKEIRSES | iadfithRE. XBETREKXKS \WWFE/R
—MERKEIRSESRE  ZAWIEEEER | JEIMANELEIER |, XMER NI ERTTEM
FREATEMER | BRI, HEmipiiRialogiREE., B/ —FhEELRINIERTEA | "F—'Fﬁiﬁ'
B, MiAREBRTFsensorfUigit , XEHAIF—IF9ZEImaster-mastert&=, , AMELH5

2. master-slave: MEREMFFEEAKERSES, RERKEIFREES A 2% B AR

IXzHSCHL -

1. sensorikai@idioct|SLFIRKMODULE_GET_SYNC_MODE/RKMODULE_SET_SYNC_MODERECEE
=
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2. fEsensorikaH, __xxx_start_stream®HHIW F D, iR AERDEE A, HETT R R R,
R R EEE R, MEXNERFEERE M sensord £ (internal master/external
master/slave§#AD o AIFHHHE .

3. MAHART R EICE S i sensor ) LAERR, FZs_stream(on), ¥ ik stream onltf, £
R4 isensorf AN, X F 7 ZF LK sensor, vicap /LA i ZA 1L Ksensor#f
s_stream(on) 5, i—ififioct] (RKMODULE_SET_QUICK_STREAM) FfJH i sensorffi¥i4Eii, Fia
7Rk s Tave. external master. internal master.

4. FEEEMZinternal masterfF T ¥4, NHERE 1, HA I slave. external masterii
M.

5. Bfksziinl&#%drivers/media/i2c/imx464.c

FAQ
d{r R IR SEFRIR TN kR A

B gitEp2 N sk REPHZMR AN T |, asL R
FIRA Ak | RN T

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

EIRAsAkRIZT | FTEANT

git am tmp_patch/*

it | DRARZIRARZCcommit id , BJFThRAAZcommitid , tmp_patchZHi4 T B3R,

|BRRARZBDEIRERS | BUSRA—EAELEEIN T SEFRAEMAN T TiEINZEIZhRA
t.

YHAIERENIREN R A S

Mkernel[ZzhlogshFKEX

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

FHLAT ap < 3RE

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

AR AIETRKIS PIRENANE AR

RKISPIXAANSRANEALY] , 2B videokmediaiREFET/dev/ AR T, RFEFAGEFES M dev/video
IRE , Bd/sysAILAEIAE] RKISPIEMAIVideoTI /R,

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

EALUEIE media-ctifi< |, FTENRIMEEBpipeline@BIEE.
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FlffcameralRsh 2B MNEALTD , JFTBERIcameraZBiFMTEEe , kernelSFTENHAITHlog,

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

N&Mkerneli&FAsync subdev notifier completediX{Tlog , BRAIBELEEsensorEABMHEXAR
5, RCBREEMI.

Y{AIECEISP/VICAP RAWTEiEEE
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
| 31 2] 1] O -[ -] -| -[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]14]13]12|11]10] 9] 8] 7| 6] 5| 4] 3| 2| 1] O]
111101 9] 8] 7] 6] 5] 4] 3] 2[ 1[Of -[ -[ -[ -]

F=HiRA
aigtENIXIFERINANES] | [BalaiqfEFstRiEsensor B SELEIFHIFERT ;
rv1109/rv1126 : aiqhRAsvOx1.0x71.1 A EARASTHE
rk356x : aighiR4sv2.60.01 LA LA

FP L ENEIE M iR S TioctI SIZHIFAEE T | include/uapi/linux/rkisp2-config.nEHEFTE )i :
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#define RKISP_CMD_GET_CSI_MEMORY_MODE \
_IOR('V', BASE_VIDIOC_PRIVATE + 100, 1int)

#define RKISP_CMD_SET_CSI_MEMORY_MODE \
_Tow('V', BASE_VIDIOC_PRIVATE + 101, 1int)

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

vicap :

rv1109/rv1126/rk356x:

Three mode:

0: raw12/raw10/raw8 8bit memory compact

1: raw12/raw10 16bit memory one pixel
low align for rv1126/rv1109/rk356x
[15]14113]12|11]10] 9] 8| 7| 6| 5] 4| 3] 2| 1] O
|11 -1-111]10] 9] 8] 7| 6] 5] 4] 3] 2| 1] O]

2: raw12/raw10 16bit memory one pixel
high align for rv1126/rv1109/rk356x
[15]14113]112|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

AR
aiIBINNITAHEENANES |, BafaigEFaiRiEsensorBl SEEXIFIFMHEE ;
rv1109/rv1126 : aighRAvOx1.0x71. 1L MRS 35
rk356x : aiqhRZAsv2.60.01 A EhRAS S 3

FH P B AT 38 I R A AT T oct 1k EE I E M X, incTude/uapi/Tinux/rkcif-config. hf e X
Tt B :

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

#define RKCIF_CMD_SET_CSI_MEMORY_MODE \
_Tow('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,
};

XFvicapaBELA TS HTEE | BRATEN



BENRIERE , 8N EEN— N NEE
echo 0 0 0 0 > /sys/devices/platform/rkcif_mipi_lvds/compact_test

ECE PRI >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

YAIECEVICAP RES(L

LaivicapIRETEESLNE |, ZHFEIFTYvicap MBS EBRET , Xvicapi TcruEnng(E. BaiE
BEEXImipi sensorfIFEEAL , Ivds/dvp sensorfaEARIEERIEMN. BARENT :
EEFEMENNF , EEAEdts EECfEXAYENIRET R , Rirockchip,cif-monitor8#y , &HdtsARig
BiZ2E , NEAREBESMH.

&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-Tlanes = <1 2 3 4>;
3
};
};

HEP I
index0 : BT RASEMAMEL. , BRIEEAIMEL , RS TE*E
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[ Ea 588
Idle FEMEIEL

FAFsERhEEENvicapE B mipitHiERENR , SREHERETRET#HITvicapELi ;
Continue YENERTEEREindex 1R ERNIMEELAR , EMEHITHWRK  HmFrEl , &
KRENAHENIAEY , NIARERLA YT ; EETEELAIndex2iZERIBERH TR ;

Rtzvicapi#icsi2 1Y EEAImMipiiREAALA SR, Bidindex4RiZEMIpi HREEHT
Trigger RE, HiXEindex4fNRERT |, HTOEMEFETALA INER 2SA990IaM | 7
index22#ugERERRZIARE | SCI—RvicaplIELT ;

PIRIRIED, , TEEFIEUNA/tp6 1 88X ENEERE S F LR , BT RERRT
EGBIHFEWNRAIERA ; ZEXNE S continuet®z{AIINEE , BISCRTIEELEE Mvicap
EAMipIHERETR , JREHERINRITHTvicapEi ; WNIERESEEindex]
RERINEIENART | MR TR , HTFFALEN |, ERENAERINZET , MAEE
iR El ; ERTESLAindex2iZERIERRHATRIFIGN ; ScontinuelIERITET |, &
mipi AREEFABETRAYEIR T . B RvicaprRE&ERIsensori@id
RKMODULE_SET_VICAP_RST_INFOFSBRIERI{ERE , BBAvicaptEi@it
RKMODULE_GET_VICAP_RST_INFORERZEIZ(ERERitR SAHR(E.

Hotplug

index1 : Xfcontinuegk&Ehotplugis , FEREEindex1IEHEE , AR ISNERES ;
Index2 : ISERTERAVERA , LA— A8 , iEEHA gindex2f ;

Index3 : FERTEMAIRTIESE , TAvicap csi2 IRfEE , IZENXATEIA |, FETIEN , ZHENEEE
BB , BTEAM , BTiZENAE , AEERRTEIEINEIR | A TERIRIE | BdEEARL

ms ;

Index4 : FAFIREMIpi csi errfIHILREL , EAENZREVS | fESN ;

Y{aIHMEN CISHEAYRAW,  YUVERR

ST ASERE . STLUBIStRERIVAI2-ctlifp < BRI EIRSISRIRENCISHYM HHEWR.  v4I2-ctiFEFEEBhaT
LI& : https://www.mankier.com/1/v4l2-ctl

5
v412-ctl -d /dev/video0 --set-fmt-video=width=1920,height=1080,pixelformat=RG10
--stream-mmap=4 --stream-count=1 --stream-to=/tmp/cap.raw --stream-skip=2

-d : IEEIRBBR

--set-fmt-video : I§BE DR , EfllsensoriiHOIHER—F , sensorH@ioERa@Tmedia-ctl -p -d
/dev/mediaX&%&,

pixelformat : HHEIEER

--stream-mmap : mmap buffer#{&.,
--stream-count : #EXAINGEL , SINEERFER—IH-
--stream-to : IEEFHEERR.

--stream-skip : BksA9EL,
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IRESFERTIER

RV1109/RV1126
RE BWAEO
VICAP DVP
VICAP MIPI/LVDS
DVP / MIPI/
VICAP
LVDS
DVP / MIPI/
ISP
LVDS
ISP MIPI / LVDS
ISPP Read ddr only

RK356X

RE

VICAP

VICAP

VICAP

ISP

ISP

i

BAEO

DVP

MIPI/LVDS

DVP / MIPI/
LVDS

DVP / MIPI/
LVDS

MIPI / LVDS

BN
-

RAW

RAW

YUV

RAW

YUV

YUV

BN

X

RAW

RAW

YUV

RAW

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

RETRREM

videoO~video3

videoO~video3

videoO~video3

rkisp_rawwr0
rkisp_rawwr1
rkisp_rawwr2
rkisp_rawwr3

rkisp_mainpath

it Raw

JEEER
Raw
EXER
Raw

ZERRaw
no

e =R
Raw

ZERRaw

JFRER

Raw

no

taHRaw

|29 il
Raw
|29 i
Raw

ZERRaw

no

|29 il
Raw

ZERRaw

IR

Raw

1. KRB RBREIAGS: media-ctl -p -d /dev/mediaX (H#X#50,1,2,3...)

b
YUV

no

no

nvi12
nv16

no

nv12
nv16

nv12
nv16

1]
YUV

no

no

nv12
nv16

no

nv12
nv16
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RawEiRTFEE0
JEEERIF R RAW

IEXEREIEE sensoriitHAraw10, raw12#dEiL16bitiElE , BADIT. T Fraw1 2HEERTZERHY
EFEHRA T LAFTRERERAG)  $UEMEEA AN ™A

|31]30]29]28|27|26|25[24]23|22[21{20]19]18[17[16]15]14[13[12]11]10[ 9 [8 7| 6 [ 5[4 3] 2[ 1| 0| me,ﬁgfﬂom
[fofe[8[7[e[5]4)3]2[1]o]-[-]-[-J[ro[e]8[7[6[s[4f3[2[7]0[-[-[-[-] Bitsofpixel
| Pixel 0 | Pixel 1 | Pixel
HEREFMEIEIRAW

XtFraw 1 28EERERFRRFERFIA | DAFTRIRTREAN , BiRa0FES VN TS

31 21 17 n | w o | Bits of memory

30|n|2n|27|2ﬁ|75|u|ﬁ|22

m|m‘m

lﬁ|15|u‘13|12

7 6 5 4 3| 2 1 0 |1 | 1w | s 8 | 7 [ 5 4 3 | 2 1 o (1| |ofe|]7|6|s |af[3]z2]|2]0 Bits of pixel
| Pixel3 | Pixel2 ‘ Pixell | Pixel
EEIREE .

ISP mainpath &% , MIAZIERERaw10 . Raw12fT , FE—2iHRaw1 2A3FEERIFERIRAW
SE [ -

VICAPEGHRaw

1. BARZEE , B TS oA RESIEREERITIRE
echo 0 > /sys/devices/platform/rkcif_mipi_Tlvds/compact_test

Hep, R ERER | 1F1-REE ) WTERERSBEREEERIEERZVO , daEN
7

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

Heb | echofEAVEIFEMORIIRIVCO, vel, ve2, ve3iBBERIEEIFEZEE,
2. videoO~3%3Rzvc0~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. FHMEXmainpathBYE(R , ispERIAGIHSHER rkisp-bridge-ispp , &I T ap<St)EImainpath :
media-ctl -1 '"rkisp-isp-subdev":2->"rkisp-bridge-ispp":0[0]"'

media-ctl -1 ""rkisp-isp-subdev":2->"rkisp_mainpath":0[1]"'
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x| IRBEA-dRRBIAERmedia0TIR |, Arkisp-isp-subdevAfEmedial , F-diEEZIRTE
mediaTif,

05=7"pado , sink , FHIRBARITEFIVAIIARI,

2. isp output formatERIARYUYV8_2X8 , A FapSi%ZEIbayer rawtgzt :

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

i : rkisp-isp-subdevii RA—EEmedia0 , -dfEEIRE , BEMIArkisp-isp-subdeviEE™
mediaTir.
237~pad2 |, source , FHHIREABR{TERVAI2H8X I,

ERE/amedia-ctl -p -d /dev/mediaXBEEEHRERERN , ERUEITEEIraw 2FIEH
raw#iiz.

3. HfTv4i2-ctl

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

VICAPEIHHYUV :

RGHFMNREIEAYUVISE | EBANIRARAWIET, | vicapZTiZHit YUVIER.

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

ISPEIHYUV :

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

E

1. % Tisp, A/#MHmainpathiiselfpath, video5H @2, HiZSLhrSHXLE .

2. ISP W ANH¥E2Rawliil T, ISPHEW K Rawkiim LM YUVEdE, RN A S 7 & mE G E, It
K ENG AL FRER AR 75 EERK ATQRIZ M TSPI¥ %% I R Ab BRAS B , Ui fin & R R BRI 4, BRI B R S 4R
MRS BRAINE, BHRHCR — AT — A HOIRES

ISPPESIHEYUV :

iISpPEINEUERIRrkisp_mainpath, rkisp_selfpath#rkispp_input_image link3<i4 , rkisp-bridge-ispp
linkFFfS , rkisp-isp-subdev pad2: Source &R IMtYUYV8_2X8 , BRARSAZEE Elink , &%
CEeg 1NN
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media-ctl -1 rkisp-isp-subdev":2->"rkisp_mainpath":0[0]"'

L1l

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-ct]l -d /dev/videol3 \
--set-fmt-video=width=2688,height=1520,pixelformat=Nv12 \

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

iE L -d IRBBIRAMREMEEXK , EREUT AT R | XN REFREdmedia-ctl -p -d
/dev/mediaX&&.

rkispp_m_bypass Full resolution and yuv format

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

rkispp_scale0
Spp_sca 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

ki le2
reisppscale max width

AR CISIRRN G S5 iR

1. WFsensoriRESF SN DRI , BEMRBI— M HPEOrawsHER , TELI TR
{ffisensor 4EIRERIIAME

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

3E : m01_f 0s04a10 1-0036-1Esensor TR , EHIEEENformat , BIEEsensoriXsiNS 1
XANMformatfic &,

2, XFvicap , REiREsensorim , X FispABEIREispAUMNEHIET, , SEHIUT -

media-ct]l -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_1x12/2688x1520]"'

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

AR E CISRIIRY S50

1. @dmedia-ctl -p -d /dev/mediaX#ZZEsensor T MR , TRSTRIEA/dev/val-subdevX , &
EmSUT :

v412-ctl -d /dev/v41-subdev4 --set-ctrl 'exposure=1216,analogue_gain=10"'
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HAIDFHRE !

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

2. exposuregg K{E#Esensor vtsfREUTE , ARSI RIRER vis-48}vts-10 , AEsensortRiEsensor
FARATBRMERS. FRIRZAIIEEA30fps , AR EATEA33.3ms , BIREA0msAIBREYE , FEIMK
VEsABEIR B 40msRIBRYE , ATLAFLLBIRE | vts_30fps * 30fps = vts_25fps * 25fps , & H25fps
XtRZEgvts , (vts - height ) Avblank , EEESvblankizEZsensoriRIRIE[IE EE AR , B
SENT :

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

MRSz R ERG

CISIEhFEBEHsensorfYi i formatt el F=fformatz— ,

MEDIA_BUS_FMT_Y8_1X8 (sensor 8bit#it)
MEDIA_BUS_FMT_Y10_1x10 (sensor 10bit#itH)

MEDIA_BUS_FMT_Y12_1X12 (sensor 12bit#it)

BPTEREIxxxx_get_fmtFxxxx_enum_mbus_codeiR[E FiRformat,
RKISPIRFNSXTIX =FfformatiH THRIRE | LISHPBREEREIR.

Bo NN FAEFEIRENYSIEIURIENS , MIRBEFEASP Path , EARBSP Pathal LASZHFY8tszlit.

RSz {BIA S Rk
RKISP IRENSEF EHBIFARINEE , IRGIER |

1. MIP3EO : X¥FmitHframe count number (from frame start and frame end short packets) ,
RKISPIXZNLALLSEF KT 4 RiZHI S |

2. BT656%% 0 : XHARMHIRESAV/EAV , BIbit6 AEFTIHBIAREER . RKISPIREILALLRFIRTZF%
AIETE

3. RKISPIREHRKISP1_selfpath videolk B Ti RE&ZIEE , HittvideolRBE D RARFIZIIEE | app
BREREMZETRE | e RUATERER

“only selfpath support interlaced”

RKISP_selfpath{E 28 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]

IREIRENSEIRS T ¢
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B &EIRENformat.fie dEER B J9VAL2_FIELD_INTERLACED , FntMENSEmHR 3815 , BlE
EREIxxxx_get_fmtiR[E[format.fieldi&=,, AI&%Edriver/media/i2c/tc35874x.cIKE] ;

IEEdebugER

1. &E&Emedia pipelinefS& , tkXIRzdts camerafic &
media-ctl -p -d /dev/mediax (X =0, 1, 2 ..)
2, BEprocfsR | LAisp/isppRRPASHIMMANBLER | JLAScat/LR
cat /proc/rkisp*
3. BEIdebuglSE , iREdebug levelBlispFlisppTia | level BEMAS S S

echo n > /sys/module/video_rkisp/parameters/debug (n = 0, 1, 2, 3; 0HK3K)
echo n > /sys/module/video_rkispp/parameters/debug

4, BEEFERER , isp.regillispp.reg pullhisk
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

5. RfftdebuglEEIS TR

1. BlajEig 1->2->4->3
2. EM R 3->Ba->EW->1->2->4

6. isp/ispp/vicap proc{5EiBE

[root@RVv1126_RVv1109:/]# cat /proc/rkisp0

rkisp0 Version:v00.01.07

Input rkcif_mipi_Tvds Format:SGBRG10_1X10 Size:3840x2160@20fps offset(0,0)
| RDBK_X2(frame:1378 rate:49ms)

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

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

DPCCO ON(0x40000005)

DPCC1 ON(0x40000005)

DPCC2 ON(0x40000005)

BLS ON(0x40000001)

SDG OFF(0x80446197)
LSC ON(O0x1)

AWBGAIN ON(0x80446197) (gain: 0x010d010d, 0x01f20218)
DEBAYER ON(0xf000111)
ccm ON(0xc0000001)


af://n3669

GAMMA_OUT ON(0xc0000001)

CPROC ON(0xf)

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

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

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

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

SIAWB OFF(0x0)

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

RAWAWB ON(0x4037e887)
RAWAEQ ON(0x40000003)
RAWAE1 ON(0x400000f5)
RAWAE?2 ON(0x400000f5)
RAWAE3 ON(0x400000f5)

RAWHISTO  ON(0x40000501)

RAWHIST1  ON(0Ox60000501)

RAWHIST?2 ON(0x60000501)

RAWHIST3 ON(0x60000501)
Input: BNIR. BMIARI. S¥PER. DDREHEXE. HpIMS. LRRMENE
Output : BHXISR. BHER. DR, Haims. LFRMER

Interrupt : B mipichlifr. ispRISIERAITUT , IEHLER | RIAEEEEHIsp . ErrCntERPESLT

==
clk_isp : isp Rt
Efth : ispBMERIIFFRRE

[root@RV1126_RV1109:/]# cat /proc/rkispp0O
rkispp0 Version:v00.01.07

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

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

NR ON(0x47) (external gain: enable) (frame:1656 time:9ms) 0x5f0:0x0
0x5f4:0x0

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

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

ORB OFF (0x0)

Interrupt Cnt:5300 ErrcCnt:0
clk_ispp 500000000
aclk_ispp 500000000
hcTk_ispp 250000000



Input: AR, BIAEIU, DR, SRS, LRINER

Output : ISR, WS, DR, ZpINS. RRNENR

Interrupt : isppPIAIRNIEFET , HUEBIEIREBEEUEHIspp , ErrCntiFiRHRIFIHER
clk_ispp : ispp BIEHSRER

B : isppB MERAIF RIS

[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
dcTk_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 : rv1109Z/REMAEMping pong , EiX{FERping pongt&z(,
Monitor Mode: i51F1&RT, , FEIEERE  EmipleBERISENBER T |, XvicapH{TE(L.
Input Info: WAREECE

src subdev:INIFIRE , —RRigsensorig® , BAREGLEAR , B35 , IRBER , i2cdzEk |, 7bit
slaveltitit (=58

interface:#EYIIRIZO , mipi. Ivds, dvp,

vc channel: SCHMEARIVAEIE |, FEmipitiY S EEEHRREIIEE,

hdr mode: sensorfTEH&Z , 9 /9normal, hdr_x2, hdr_x3,

format: SAEHESEY

crop.bounds : FEIS#) , AJfEsensorIXENBCE. get_selection , MTIXIEINIRAVEHEIE HHE.



Output Info: EitHiRERICE
formatgH#FESEE
compact: EIARKEEEE | BXENEFRLTED  (EHNENCISEHAIRAW, YUVETE
frame amount:

early: wake upfERUT , TEREEIwait_linefTHUES | 12ATISbufferiXisphhE | BUMERZERE
BlFEEmMURIKispA IR | AR RRIZERIRERITEEEM , bufferfZRTXispAITLILATEl. wake upt&Ezl
ECEWBALE | BEREOLISE

single readout: hdri&z(T , BAMUEIRAETIE] , LR RKIAHMERAT A,

total readout: hdri®Rz(T , IKITFHEERANENIERERIIIEZE |, R —InEMeReER
R TED,

rate: B(EJFRHAT A,
fps: hEE,
irq statistics:FlfrfEE
total: frame end + err RAYFHTER
csi over flow: overflow S EHIFETEL
csi bandwidth lack: bandwidth lack SEHIFRTEL

frame dma end: frame end@9=RHTZR , IX/NFETEIEET M stream startFHE , sensorkd a0
%&0

Y{THEETRES I MR

HFEMRIRE |, BHANNEEIR | AJLAMAE log BT,

AE logfJEDFFE AT :

1. i ( 80skadb shell ) #i{Texport persist_camera_engine_log=0x1ff3

2. EEBIE— M &Rz Tlibrkaig.so , BJLAE rkisp_demo, RkLunch.shZi2R,

3. 1. 2PRAVERE £, METEFTENHAE log , AIBEENARYRIFSTURBKlogwiFiEk . ISEM0
™ER

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

index 46fba20..f5ea67f 100755

--- a/CMakeLists.txt

+++ b/CMakeLists.txt

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

FORCE)

endif(Q

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

-endif(Q)

#endif(
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AE log B&%iHEMeanLuma, TMOBHISGEIHETMoMeanLuma , IBESHEER | BITXESHIS
BR LA AR E.,

[AEC] :XCAM DEBUG rk_zig ae_algo.cpp:7028: HDR-ZE - (enter)
[AEC] -XCAM DEBUG rk_aig ae_algo.cpp:7045: -RecBun: - SMeanLuma=0_280734, MMeanLums=4_ 003174, MeanLumz=0_000000, TmoMeanluma=¢_ 1835931, Isconverged=0, Longfrm=0

[AEC] :XCAM DEBUG rk_aig ae_algo.cpp:7058: -»>> Framenum=35 Cur Piris=133, Sgain=1.000000, Stime=0.000505, mgzain=1_ 000000, ntime=0_003005, lgain=1.000000, ltime=0_003000
[AEC] -XCAM DEBUG rk_zig ae_algo.cpp:3887: -S-HighLightluma=16_ 500000, 5-Target=110.000000, 5-Cloballuma=0_ 280734, 5-Target=15_ 652778

[AEC] -XCAM DEBUG -rk_sig se_algo.cpp:4264: -L-LowLightluma=3_ 848156, L-Target=50_.000000, L-Globalluma=4_.005174, L-Target=75.000000

[AEC] -XCAM DEBUG -rk_sig se_algo.cpp:5725: -RecHdrClmExecute: -sgain=1.000000, stime=0_002510, mgain=2_148907,mcime=0_020000, 1gain=0.000000, ltime=0_000000

[AEC] -XCAM DEBUG -rk_siq se_algo.cpp:7162: -cale result:piris=128,sgain=1.000000, stime=0_002514, mgain=2.137962, mcime=0_020000, lgain=0_000000, ltime=0_000000

[AEC] -XCAM DEBUG -rk_sig se_algo.cpp:7166: (exit

INMRIRE :

1. TMOERSEBIAN: , WNTE |, log&ididig , JLIEREREM. FmpsitHE—BERRE B8
FTMOFRIFIHEEANHIMBZE | IBBTMORIEXRSHER LGS TAER | DEIX—2 , JlsF
tunning guideXSEEESEY , (I7TERRRIBEARRKAYIQTAZ)birENLLIE.

AecRun: SMeanLuma=3.642202, MMeanLuma=59.557796, IMeanlLuma=0.000000, TmoMeanluma=46.662384, Isconverged=1, Longfrm=0

un: SMeanLuma=3.638532, MMeanLuma=59.590824, LMeanLuma=0.000000, TmoMeanluma=46.708256, Isconverged=1, Longfrmn=0
SMeanLuma=3.644037, MMeanLuma=59.631191, LMeanLuma=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
(Eﬁea:L:ma=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, LMeanLuma=0.000000, TmoMeanluma=4&.719265, Izsconverged=1, Longfrmn=0
: SMeanLuma=3.631193, MMeanLuma=59.620182,IMeanluma=0.000000, TmoMeanluma=46.746788, Isconverged=1, Longfrm=0

2. raw EMGETHERTEE, TMOEGtTHE thiRAaE, (AR mmE EVaeE BINHE, WM sp/a skt (s
TESBUNLRR AR, HEE 2K — DI B R R LR — 25 04 .

3. AMREBIfEtime, gain[ERTELRT |, WBAtime gainfYERBIZIBCE AT 8EfF7EIRE , —fiksensorfy
time@n+24%8 , gain n+2 n+1EPEVEEHIL , (NRBBHRIEMe, gainfI4ET , ATLASSEIESE!
iq3 i | AT @xmIkRARNiqEiReE | [E2RRn+2430 , nR R BnimiInELEE LS 88 ET
x. jSONIRASERUBERITEIFNINEE.

<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 ]
</time_delay>
<gain_delay index="1" type="double" size="[1 1]">
[2 1]
</gain_delay>
<dcg_delay index="1" type="double" size="[1 1]">
[11]
</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>

WIRTTEFHEERL , iq3U4PAEERPEAecSyncTest TR , X MERRFRIRERERECS
#, [EPR—EHIMEY , SEEIDR, afLUSRESHItmelRBR—RRIE , gainiRBMA—RRE , &
JEEDHTAE loglIMeanLumaFitE. MITRATJtime gainSEE.



4. RN ZEtimeRFRERY | gainfEREIE , BrlgegainlEIR AT F R , thBrggsensor
KRERLMELVRE.

4.1 i T FlsensorfUEEHRIRBEFIBR ARSI EMEX |, FE4RBBRT LA T Sensor Info IE5515E, AILA
ITETAE log LAStime gaini&iREIZFRsAYE , FIIRENFTENEKATtime gainZFFRSEMIELE , BB
BENSESRENEFTEHERNERSE 3, A7 BUEEMAERARIIRNE L , EREFET

@O

4.2 ZMERRR , aTLABEErawE , BEE LERBEGSIHEMALMLE.
4.2.1 time S4B

a. B FEWIE (I ERMER  (EERIIEZRBGANES |, hTFEMKX ) |, EEgain(EN
1, 2 BHME10ms 20ms 30msiraw , SRENVGRIHE ( —RRZGEIFIHE /98It , SEEI0~255) , 185
FIE

b. =L RER , M —iKrawl , XKERFIHEAEBRHE. ( BTREEXRTS , X
AYtime gainfBAMEENR , FEASIKEA |, ELallidaIgainEBRIZ1xiRE | MR FAIrawEl A
1000x , IXFEXIFEHERIF MR LK , FRETEY )

. fERIET |, BERACRIFIHED BIRiR S EROIERY | iRiaBR ST HEMR
B3R | INNELBERAES , IANEMERYT.

iE

1. IRa1HEsupported_modesEiBREBvts_def ( ERMAEE FRINHE , BAFHE ) . =,
BERA NS LB EERI AR | RIRMERZ30fps , vis_def@1200 , IhEFE/g
15/30fps=33.333ms M 10msIIRATBREAT10/33.333%1200=3601T , BREBEIRES®E WAL ECIS
S hres

2. SR rawEFIHEZEATESEF , /NF180
4.2.2 gainfl ZI4FE

a. B LEFE , EEtimefE/10ms , DBHMEN1x 2x 4x 8xFgainfERIrawE] , IREXGEIHE
( —RRFRIEHESDIt , SBEI0~255) , iBRFE , HEgainfE FFITHEATE180LATHIER |
AIAEEme(E , DER.

b. LT RIER | BN —oKrawE , XSKERIFIHEIREE.

c. TERES |, BB RMFITHED BIRIR S BRoRIERY | SRR EEFHFEIHENgainH
FRE |, MABESKEIEIESZ , ANANEIEERE,
iE
1. SR rawBFIHEERTFEEF , /NF180
2. NIREEEERgainBE FAMER AT , AJERINIZERIEIEE | AEE R gainX(E)f#
M E,
5. BEINET , IN=SMAYCLLREERIIER T | HIAMR , BrlReRIR N ESSFeEREERRR |, thin
NEBRAARS T , BIdEFaattit , SRR ERA T , XEMEE—TH=REREZ | —(THRE

(REEZINEYINETHERZSHNGE , EENItEsensorEMFETFIRYLTERIA | (FHEEIREN
SCHIEAIER.
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WTHEE SR = 6 i AY R
1. Sttt

HMET |, YOBER AL , BaRiEsensorflgain(EiZBIAELE , SHEGEE , EEREIRG)
BHERgain B FRR 2 AR & sensor FAHEIARIPRFISZ4.

2. HDR &=t
HDREXT , FEBLUTHNREA :

2.1 EMEGHEESE , HDREMSERL, XFMERAILAE THZlog@BEmipitEkiikiE. &%
mipitss , H—SHIAIRELSsensorfUIR S EER BT , HDR sensorBEIKENIR EREZIR
#l , XEPRHIFMRTLASE Sensor Info IEE15E, BIKFIE AsensorfIZFeHEFTENH K , Flsensor
FAHEARRBREISZHHMIER , EBREBBREFTSEKRNFFHRE.

2.2 KIS S B atioFISCRREHS AR ratio R ITER | IXFhiE R FREESE 2. 1 FARNESE
HERERERM, RENREREAERD sensorIHEMAR R AEBIRE |, BRiRF sensorfE iz
FERKER2ms , MigS4EmEsensor info, AECSEHEXE RS EEERMEAE B RMRXE
PRBIZHFIZESICIRAIRFIERX |, LLAMRAECHRIRED AR HIENIRY3ms |, IREEIIRE) , LR KR EE
RER2ms , (BRERIFHSEEERERRGAEC , IXFEAEGAZMSIRERIN , FHERNSEUEHE
TMOERR , SEE B GratioAxy , SEAY. MEMaHEESEERTRX , BERIEN
B BREERNRG AR, FTUBEG RGN RE , ERETHEEAECORHRAR S5, FISLhR
REZsensor IR SHERTFEER.

Sensor Info IES5{5R
LLimx290494) :

[imx290]

CISAgainRange=1 31.6

CISDgainRange=1 125.89

BA{FManalog gain ( again ) REANEHIAE , BE(EAdigital gain ( dgain ) RiMZ , rk—IERE
dgainiB&flagain & , BIKEIHfRHagain, dgain , DBNREEINIMAIsensorEiFas ;

Imx290FAiEIRgainEL RN 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)
iR again 30dB , dgain 42dB

BERE

db =20 * log10(gainfZ2)

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

B SR RIAYagain = 10M30db/20)=31.6x

Dgain = 10/M42db/20) = 125.89x

CISExtraAgainRange=2 63.2


af://n3761
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CISExtraAgainRanges2again * dcg ratiofSEEIE , &P sensor3ziFHCG/LCG , HCGREIBIERSIMNEIRE
EUFRYSIRLL | FIRENCIUERINEE , XIODFEESINAYE R gainfE, Imx290FAf#iRConversion
efficiency ratioBREYE N2 , BFiEHiIRE2xAagain , EAHCG mode , SERREZIAYgain{EA4X , FTLA
CISExtraAgainRange=2*[1 31.6] , #NRIRENLLIHCG/LCG , ERIAIE[ 1]

ClSIspDgainRange=1 1
Isp dgain , BRIRBER , HEVAERIA

CISMinFps=10

AUFRIR/AINIER |, BRI EEREMAYSTps , BsensorstiFEmnzlsipshiE |, XNt ERISASHAS , FHhe
BidiqEt B el apifEin,

CISTimeRegMin=1

SR |, B TRNRM
CISLinTimeRegMaxFac=1.00 2.00
MR TRAIR T
CISTimeRegOdevity=10

MBI TEHBME | NFEMEIRshs 1T LUK 181 | BRI TR DAEE 13618,

Imx290FAEIN T HEiRIntegration time = 1 frame period - (SHS1 + 1) X(1H period)

RKTEZE B RIMaiq FARLIRANAIR CRAENZ LI TRIBAEAL , WNERERD sensor@HTEN , TFEHEMN
BATERRL , Nimx290MIBRYEATVRTLABHRITRN , EIRRTIEH AT

B#5¢1Ttime = vts -shs1 - 1

mMsensor FfETFshs 18R |, [RESEEI1~(Number of lines per frame - 2), 521~ ( vts-2 )
FrLACISTimeRegMin = vts -shs1 -1 =vts- (vts-2) -1 =1

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

VtsE—IREITEL , BEmER , FTEFMEREHMERZER | 1 frame period, Number of lines per
framef#iARIER R vts.

CISHdrTimeRegMin=1
Hdlr SN
CISHdrTimeRegMax=8 0 0

HAri KIRYET | IEINXEERE A Esensorf@ia KR TERS , HAREMEE KR AR
10, tEAREREEMERAYFE(ERTIIENN , imx290FEIXFERI—sensor |, ZMBsonyiRERCE | FEIiRt
TERA81T , imx307 DOLIIYEHiiAdecreasing exposure ratio mode , I&FREENIECE AT LAGENT
BRYEITERR /922217 , imx290 DOLI A RISEIA , BINEEsony @& HF.

CISHdrTimeRegOdevity=1.00 0.00



CISHdrTimeRegSumFac=1.00 6.00

Sony DOL MBI THIA :

List of DOL 2 frame Settings

ltems Symbol RE::ISEF 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
2mt5(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 ter FSC - (SHS2 + 1) H -
Exposure time of SEF1 tser RHS1 - (SHS1 + 1) -
Exposure ratio - tier / tseri - Combining 2 frame

CISHdrTimeRegMin :

BRI AT BRI/ RSB =FSC-SHS2-1=FSC-(FSC-2)-1=1
SiiE/NEYE=RHS1-SHS1-1=RHS1-(SHS1-2)-1=1

FrLAhdr R/ NESEAT 1

CISHdrTimeRegOdevity : MR LEE , shs1f0shs2i@EZEM2nE2n+1HFRE] , FrLASRIAIRS AT LA
B

CISHdrTimeRegSumFac :

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

SHS2, SHS1RERENE/IME |, EEKIMFNREIAER CER R A
KIEMBREYEAN= ( FSC- (RHS1+2) -1) + ( RHS1-2-1) =FSC-6
X3 F20IDOL hdr , FSC=2vts , BUSIEMBR I AEA=2vts-6

BELECISHdrTimeRegSumFac=[2 61BN TIHESE , sonylIDOL hdriKFISEFSCIEAvts LER
aec , tEtR HERIVtSEEFR ERBEER2(E T |, FrLACISHArTimeRegSumFac=[1 6]

CISTimeRegUnEqualEn=0

KEMAtimeEETLESE , BT imx2905EMfRE , FTiEfE(HaiEn eSS
CISHdrGainIndSetEn=1

KIEMAIgain2BFEREM—F , 1 RTILURBERA—HIIE , 0FR T~ KIEMgainE—+ , BifE
sensorfiif , BsensoriKfEMHA—AFFR , BsensorERKIEMgainB D Bl Fas  BEIR
HREFRERESFRREM—FNE , ATECOBNIERE  FEERESX NS,

iE - Imx290FEEEFPGC PFGC_ERYIRE, DOLXISE BIRHIA,

FullResolution=1920x1080



GainRange=12202010202410012040485-20140608162.5-401608016321.25-60 1
801003264 0.625-80 1100120 64 128 0.3125-100 1 120 140 128 256 0.15625-120 1 140 160
256 512 0.078125-140 1 160 180 512 1024 0.0390625 -160 1 180 200

IsLinear=0

RKESSIHEE AN gainfEIZRE Msony dbARAIgain(EIZE , 0FR~FEMAdb , X}RZimx2908TLAE
EERdbAI , BRI LMER_ EARGainRange DR AT , GainRangeDBEARSTHHEIRE | EEEIFL
MR D IR ZER R ERRLE T,

NonLinear=DB_MODE

PatternMode=RGGB

TimeFactor=001 0.5

TimeSBAT, , BIURBRAMAT , WEAFAARINERAT | sensorlRapIfittis,
hdr_dcg_ratio=2

normal_dcg_ratio=2

Dcg ratiogIE 24&HIA

SensorFlip=0

ZRABImirror flipdkZ , bit0 mirror , bit1 flip

MizRA CISEKE]IV4L2-controlsHlZ&
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CiD

V4L2_CID_VBLANK

V4L2_CID_HBLANK

V4L2_CID_EXPOSURE

V4L2_CID_ANALOGUE_GAIN

V4L2_CID_PIXEL_RATE

V4L2_CID_LINK_FREQ

ik

Vertical blanking. The idle period after every frame during
which no image data is produced. The unit of vertical
blanking is a line. Every line has length of the image width
plus horizontal blanking at the pixel rate defined by
VA4L2_CID_PIXEL_RATE control in the same sub-device.

Horizontal blanking. The idle period after every line of image
data during which no image data is produced. The unit of
horizontal blanking is pixels.

Determines the exposure time of the camera sensor. The
exposure time is limited by the frame interval.

Analogue gain is gain affecting all colour components in the
pixel matrix. The gain operation is performed in the
analogue domain before A/D conversion.

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

Data bus frequency. Together with the media bus pixel code,
bus type (clock cycles per sample), the data bus frequency
defines the pixel rate (V4L2_CID_PIXEL_RATE) in the pixel
array (or possibly elsewhere, if the device is not an image
sensor). The frame rate can be calculated from the pixel
clock, image width and height and horizontal and vertical
blanking. While the pixel rate control may be defined
elsewhere than in the subdev containing the pixel array, the
frame rate cannot be obtained from that information. This is
because only on the pixel array it can be assumed that the
vertical and horizontal blanking information is exact: no
other blanking is allowed in the pixel array. The selection of
frame rate is performed by selecting the desired horizontal
and vertical blanking. The unit of this control is Hz.

ff§5*B MEDIA_BUS_FMTZ&
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CIS sensorz8Y

Bayer RAW

YUV

Only Y(2R)Braw bw sensor

BIsRC CISSZIRENFIFR

Sensorigitiformat

MEDIA_BUS_FMT_SBGGR10_1X10
MEDIA_BUS_FMT_SRGGB10_1X10
MEDIA_BUS_FMT_SGBRG10_1X10
MEDIA_BUS_FMT_SGRBG10_1X10
MEDIA_BUS_FMT_SRGGB12_1X12
MEDIA_BUS_FMT_SBGGR12_1X12
MEDIA_BUS_FMT_SGBRG12_1X12
MEDIA_BUS_FMT_SGRBG12_1X12
MEDIA_BUS_FMT_SRGGBS_1X8
MEDIA_BUS_FMT _SBGGRS_1X8
MEDIA_BUS_FMT SGBRG8_1X8
MEDIA_BUS_FMT_SGRBGS8_1X8

MEDIA_BUS_FMT_YUYV8_2X8
MEDIA_BUS_FMT_YVYU8_2X8
MEDIA_BUS_FMT_UYVY8_2X8
MEDIA_BUS_FMT_VYUY8_2X8
MEDIA_BUS_FMT_YUYV10_2X10
MEDIA_BUS_FMT_YVYU10_2X10
MEDIA_BUS_FMT_UYVY10_2X10
MEDIA_BUS_FMT_VYUY10_2X10
MEDIA_BUS_FMT_YUYV12_2X12
MEDIA_BUS_FMT_YVYU12_2X12
MEDIA_BUS_FMT_UYVY12_2X12
MEDIA_BUS_FMT_VYUY12_2X12

MEDIA_BUS_FMT_Y8_1X8
MEDIA_BUS_FMT_Y10_1X10
MEDIA_BUS_FMT_Y12_1X12
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CIS #iEznO CIS imthEuERR Frame/Field SEIRE

MIPI Bayer RAW frame 0.3M
ov7750.c
gc0403.c

0.9M
jx_h62.c

1.2M
ov9750.c
jx-h65.c

2M
0v2685.c
0ov2680.c
ov2735.c
ov02g10.c
ov02b10.c
gc2385.c
gc2355.c
gc2053.c
sc2232.c
sc2239.c
sc223a
sc210iot.c
sp250a.c

AM
gc4c33.c
jx_k04.c
0s04c10.c
sc401ai.c

5M

0ov5695.c
ov5648.c
ov5670.c
gc5024.c
gc5025.c
gc5035.¢c
hm5040.c
sc5239.c
hynix_hi556.c

8M
ov8858.c
0s08a10.c
0s08a20.c
sc8220
imx378.c
imx317.c



CIS #iEznO CIS imthEuERR Frame/Field SEIRE

imx219.c
gc8034.c
hynix_hi846.c
s5kgm1sp.c
s5k4h7yx.c

13M
ov13850.c
ov13b10.c
imx258.c
ov12d2q.c

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

4M
ov4689.c
MIPI Bayer raw hdr frame 0s04a10.c
imx347.c
imx464.c
sc4238.c

5M
imx335.c
0s05a20.c
sc500ai.c

8M
imx334.c
imx415.c

2M
gc2145.c

MIPI YUV frame

0.3M
ov7251.c

™
ov9281.c

MIPI RAW BW frame

1.3M
sc132gs.c



CIs &iEiEn

MIPI

ITU.BT601

ITU.BT601

ITU.BT601

ITU.BT656

CIS gt #imeny Frame/Field

YUV field

Bayer RAW

YUV

RAW BW

Bayer RAW

ff}32D VCM driver icSEIREIFIE

SEIRN
vm149c.c
dw9714.c
dw9718.c
fp5510.c

gt9760s.c

fp5501.c (step motor)

mp6507.c (step motor)

ms41908.c (step motor)

MIFRE Flash light driver ic2EIRE15IZ

SEIRD)
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(]37§%)


af://n3939
af://n3960

SEIRL
sgm3784.c

leds-rgb13h.c(GPIO#=Hl)

[CIS & FRHDTS)):
[#CIS ZZEM(DTS)L:
[#CIS IREEAHDTS)]:
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