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1.1 Bi&

ARG ARG Sk A R B AR AR LR AR AL IR BN FE P TT R/, 4R A0 fal £ MSM8x26/
MSM8x28. MSM8926/MSM8928. MSM8974. APQ8084. MSM8992. MSM8994.
MSM8996. MSM8909. MSM8916. MSM8952, MSM8936/MSM8939. MSM8998.
SDM660 1 SDM630 Android & I ifimiE4 k.

FoAt 2 WA R B SR BN AR T A A5 1 LABGRIE P B, AR DL AN SO b 70 ) EAT /48 -
»  Multimedia Driver Development and Bringup Guide — Audio (80-NU323-1)
»  Multimedia Driver Development and Bringup Guide — Display (80-NU323-3)
m  Multimedia Driver Development and Bringup Guide — Video (80-NU323-5)

FAGRAL A HE 045 BA R AN AT BT &

n RIS

= CSIPHY

= CSID

w BRAGSKIEHIE D (CCT)
n HFEE

w ADEAT

= EEPROM

m  Chromatix™

AR BN R FET MSMB916 RIS E g B pk, (X MIRZEREFFEEH TIA
MSM8x26/MSM8x28. MSM8926/MSM8928. MSM8974. APQ8084. MSM8992., MSM8994.
MSMS8996. MSM8909. MSM8916. MSMS8952 F1 MSM8936/MSM8939 ith 41 Linux &
GRS . O 2 R I 22 AR AN AT AN

1.2 4%
BREEH ., B, R JE DL R A R ] DA R AR %R, B0 #include.
RIS BFFAEIRFE TN, B <number>.
AR A2 AR AR BIR, F1U copy a:*.* b:o
PN A B A PR DUHAR o, N, rishi Save Bid% Enter .
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ZIR IR )7 T X AT A5 — IR

P
/8171

Y BH 52 04 350 0 2R s AR A SRS B 1 1) B AT I A

1.3 FAR1BEN

EXTASCR RIS S, R BhEkiis, wliE hitps://createpoint.qti.qualcomm.com/
1] Qualcomm Technologies, Inc. (QTT) $&2Z F#

WRIETCIEVi W CDMATech SCEEMIGG, AIEVEMEHAT UGN, o3& RIE BT 2

support.cdmatech@qti.qualcomm.com.
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2 ThiEiEisErE

ARE R ZRIAT PVL WKENFE e DU T AR PVL AP SH BEAN R B Sk HRR AR
VAR SO B 5 FEREAT SRS B AT e B R S

2.1 BGLERBRFEMFA LN EIER

BT R RARSR IERA L T2k BT R [/ BRI TG/, AT B R U5 5 (000284717,

2.2 ijjia] PVL IREHIER:

A RWHT Y5 ) PVL (HEF LN 5 28) IR FEFHI48 RS, W2 W Qualcomm CreatePoint
Hardware Component Quick Start Guide (/&) (80-NC193-10) B¢ Qualcomm CreatePoint
Hardware Component Quick Start Guide (X /%&) (80-NC193-10SC). it iX et g n] LA
R E & I PVL SRR RSN AR PP A, b AT AR 8 — A NIRRT

2.3 EAHER
B 51 TR R T7 28 [000284707 1 “AR AR 7 584> F I EE SRS, SR A BTG SR
VHIE TAE . S AE R @ ) a8, QTI & LA il i Salesforce I H#E{IL#5 B .
A I IER R H] AT 4R EE, 1T 2 WAR YT % [00028523].
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3 fERSRIRTNIEFIEIR

A ZEAPIE Android “F& F MSM8916 #4545 Sk A& B SRRtk L EAE

g BRAESAUM, SWFTAE EAGE T Bayer L8485

3.1 YUV F1 Bayer {523 ESEREIZRF

AT HIE HF MSM8916 (1) Bayer 1 YUV A& ES (115 % RSN FE 7SI 3K

Bayer 8 ERENIEF

P 23 [ IR AL T $(MM. CAMERA DIR)/mm-camera2/media-controller/modules/sensors/
sensor_libs/ H1,

s imx135 lib.c/h
= 0v2680 lib.c
= 0v2720 lib.c
s 0v9724 lib.c
s s5k3l1yx lib.c

YUV &ERIERF

P 2 [ IR P AL T $(MM_CAMERA_DIR)/mm-camera2/media-controller/modules/sensors/
sensor_libs/ 7,

m spl628 lib.c

m SKUAA-Shengtai-hi256 lib.c

m 0v5645 lib.c

= mt9ml14 lib.c

WAZ XS FE 747 T kernel/drivers/media/platform/msm/camera_v2/sensor 71,
= spl628.c

= hi256.c

s 0ov5645.c

s mt9mll4.c

#:  (E MSM8996/MSM8998/SDM660/SDM630 A4 FELk, YUV f2 RS IR AR 1) N A% 52
WFEEH P2 OV5645 RIS IR FE 7 il E AR FEH IS %,

80-NU323-2SC KA H HZFEFISE — Qualcomm Technologies, Inc. 9
WSS XEMERLHOEFIER



BRI FE)F I X AR 15 — IR (/S Iz /71

3.2 RINFIREhIE B RSB RN SC i

ARBTG5 WA AR X Eh AR Py BT A& S50 ST A

Bayer & %35

B MR SCH N kernel/arch/arm/boot/dts/qcom/ 1) <target> camera*.dtsi, 15|41 msm8916-
camera-sensor-mtp.dtsi. 2/ NAFFH W1 BT B3RS Sk i -

gcom, camera@0 {

cell-index = <0>;
compatible = "gcom,camera";
}
BEE
7£ vendor/qcom/proprietary/common/config/device-vendor.mk H7, K7 2E 4% H U8 INTE B ALHE
FEAZRUAS B S

£ $(MM_CAMERA_DIR)/mm-camera2/media-controller/modules/sensors/module/sensor_init.c
H ) sensor_libs[] £ 4H HH R IIAL 2% 2R

s WAZT RUZIEAIK . A0SR QTI 5 B — 3, UG 75 S8 e AR TS A
s LIURYE R P I REAE BT S ez .

F P 28 [ A% 28 OX 5h 2 7 4 (MM CAMERA_ DIR)/mm-camera2/media-controller/modules/
sensors/sensor_libs/ T[] <sensor>_lib.c/h I Android.mk, %1 imx135_lib.c/h.

FRIKSHAE AL, 751500 Android.mk (Z L2 makefile) .
#: AT 64 MTALFERS, {HH] arm64 H%, MAE arm Hg.

YUV {5%2%

B MR SCH N kernel/arch/arm/boot/dts/qcom/ T [f] <target> camera* dtsi, 5141 msm&916-
camera-sensor-mtp.dtsi. /7 MAE .dtsi I I s fE %k H

gcom, camera@78 {

compatible = "ovti,ov5645";

F P 23 [ A% K 28 9K 5h 2 7 4 (MM CAMERA._ DIR)/mm-camera2/media-controller/modules/
sensors/sensor_libs/ ] <sensor> _lib.c Al Android.mk, 41 sp1628 lib.c.
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RIRBIFE RSN, B FEEIL Android.mk (& W.Z2% makefile)

WAZAL AR IR B FE 7 kernel/drivers/media/platform/msm/camera_v2/sensor/ | ] <sensor>.c
1 Makefile.

[ B, W Z0AE kernel/arch/arm/configs/ [ <target> defconfig # #% lll CONFIG_<sensor>
FRid

BcE

7 vendor/qcom/proprietary/common/config/device-vendor.mk ', K7 E 4% H I N 7E AL HE
FEAZIRA I ST

DAZIRR A 25 P IR T B iz S A o
T 64 PiAbFERS, ] arm64 H3x, MR arm Hx.

WLk FoRl7R, Bayer ARIREF I T TRARSKIAME (0/1/2) WM& . (EXTT YUV fREEE,
WAAAE dtsi s nFET & H -

9w 5 BT IR SN AR PP IR T S ST R

3.3 IRRIEERE
3.3.1 HEEZIERF

AT O WAL IR BN PP AL U5 o

3.3.1.1 GPIOECE

PR, & AT BUREE B AR AC BAL AR A 1 GPIO. 3 RGN B IERI R, &%
PAR H 3T ISR

kernel/Documentation/devicetree/bindings/media/video/

S IR AT, A — AN ARG E GPIO.

£ pinctrl

ST AF A pinctrl HEZL R 4l (140 MSM8909. MSM8916. MSM8936. MSMS8939.
MSM8992. MSM8994 %) , W[ fdi ] .dtsi H[1 pinctrl 15 145 HEC & GPIO, l#0:

pinctrl-names = "cam default", "cam suspend";
pinctrl-0 = <&cam sensor mclkO default &cam sensor rear default>;
pinctrl-1 = <&cam sensor mclkO sleep &cam sensor rear sleep>;

DA b pinctrl-XX 25 H NHIH ). 45 170 E BIECE 59 501 phandle 484H7E msmXXXX-pinctrl.dtsi
HE o X T MSM8916 45 kernel/arch/arm/boot/dts/qcom/msm8916-pinctrl.dtsis

80-NU323-2SC KA H HZFEFISE — Qualcomm Technologies, Inc. 11
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{5 GPIO 541

XFF A AHH pinctrl FE 228 20 (] 0 MSM8x26/MSM8x28 . MSM8926/MSM8928 .
MSM8974. MSM8084, MSM8952. MSM8996 %) , A[{#i [ .dtsi *¥] GPIO i £ %% H it
& GPIO, fill:

gpios = <&msm _gpio 26 0>,
<&msm_gpio 35 0>,
<&msm_gpio 34 0>;
gcom,gpio-reset = <1>;
gcom, gpio-standby = <2>;
gcom,gpio-reg-tbl-num = <0 1 2>;
gcom,gpio-reg-tbl-flags = <1 0 0>;
gcom, gpio-reg-tbl-label = "CAMIF MCLK",
"CAM RESET1",
"CAM STANDBY";

X BA CCI BB 2], AR & T2 A 8911 GPIO. BT iX4 GPIO & H T
CCI F &4, FIY CCI H TRk 12C I, P LA X i E . filtn, PLN pinctrl
5T GPIO i [~ o GPIO & i 29 A 1 30 4 T CCI.

£ pinctrl

pinctrl-names = "cci default", "cci suspend";
pinctrl-0 = <&cciO default>;
pinctrl-1 = <&cciO_sleep>;

DAL pinctrl-XX 26 H FHIH ). F8 1905 BIEC B 45 551 phandle 841 7E msmXXXX-pinctrl.dtsi
HHE o X F MSM8916 45 kernel/arch/arm/boot/dts/qcom/msm8916-pinctrl.dtsi.

%5 GPIO #5241

gpios = <&msm_gpio 29 0>,
<&msm_gpio 30 0>;
gcom, gpio-tbl-num = <0 1>;
gcom, gpio-tbl-flags = <1 1>;
gcom,gpio-tbl-label = "CCI I2C DATAO",
"CCI_I2C CLKO";

80-NU323-2SC KA H HZFEFISE — Qualcomm Technologies, Inc. 12
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CCI AW E 284 (0 A1 1 ATHD o EZEHHIT, fH—4 CCl F&fEc g
. ANk, ANAEHABA CCl E284F. Flan, 7EarEM G BERG L FHEa R — 12C
MBS R, B AN RAG SLEREERFE CCl E23F (S CCI 24 44FAHE gk oT
GPIO PR RISEEL) AT 12C M As bt 92 1) @

gcom, cci-master = <0>;

3.3.1.2 F¢EXEE
X dts SO REAME BB T S, &P ] LR A & e YR

clocks = <&clock gcc clk mclk0O clk src>,
<&clock gcc clk gcc _camss mclk0 clk>;

clock-names = "cam src_clk", "cam clk";

XA JE A I HEF NP R B2 . clock-name J&PERIEE n MEXT N T clocks JEPEMIEE n A
% H. HILE LK DT B H, cam src clk Xf B clk_melkO clk src, cam_clk X B
clk_gce camss_mclkO_clk, KL,

DL B B AR B HESE TR b, B BRI E .
#: AT MSMS8916, VUL BRSSP B THCE, DMER 23.88 MHz MCLK #i\ .

RUEEH BAALL 24 MHz MCLK % N5 NIRShRE A2 BT R i) /L, (B0 78 nT AR A%
(i 50 Hz) "~ LAERIFCIRI v 58 B IR T3

3.3.1.3 BRI

PMIC {&¥

cam_vdig-supply = <&pm8916 s4>;
<&pm8916 117>;
<&pm8916 16>;

cam vaf-supply = <&pm8916 110>;

cam_vana-supply

cam vio-supply

80-NU323-2SC KA H HZFEFISE — Qualcomm Technologies, Inc. 13
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GPIO 1§

gpios = <&msm _gpio 27 0>,
<&msm_gpio 28 0>,
<&msm_gpio 33 0>,
<&msm_gpio 114 0>,
<&msm_gpio 110 0>;
gcom,gpio-reset = <1>;
gcom, gpio-standby = <2>;
gcom, gpio-vdig = <3>;
gcom, gpio-vana = <4>;
gcom, gpio-reg-tbl-num = <0 1 2 3 4>;
gcom,gpio-reg-tbl-flags = <1 0 0 0 0>;
gcom, gpio-reg-tbl-label = "CAMIF MCLK",
"CAM RESET",
"CAM STANDBY",
"CAM VDIG",
"CAM VANA";

s CAM_VANA - B E (B

s CAM _VDIG - HJFHE (F7)

s CAM_VAF - HJEHE (Bghds k)
s CAM VIO - f@ N/t s - (B

3.3.1.4 12C \SBHEE

YUV (& k2%
?’:E .dtsi j’ﬁ: E'j :

qcom, camera@78 {
compatible = "ovti,ov5645";
reg = <0x78 0x0>;
gcom, slave-id = <0x78 0x300a 0x5645>;

XA 8 frtthhl, Hrb 7 4~ MSB N 12C Mg fEHE, 14 LSB £EHrE 0.

#: A1k Bayer MIf5 /2, AIZWEY 3.323,

3.3.2 AP=EERIIERF
A A 2R G 7 R 4 ) DR S R 1 B4 S

80-NU323-2SC KA H HZFEFISE — Qualcomm Technologies, Inc. 14
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3.3.21 RRSFVIBHEH

IR WIS B AR SR IR (2D/3D) Bl s PR Bk 2228 B (/e ) A2
FRE . WK 23k M S e o 360 J5, MIIRENFR KSR HUAE N % disi HhHa e M e 3 F T

static struct msm sensor init params sensor init params = {
.modes_supported = CAMERA MODE 2D B,
.position = BACK CAMERA B,
.sensor_mount angle = SENSOR MOUNTANGLE 360,

}i

3.3.2.2 ERSEmMEEH

RS B aEm %, HTHEER Bayer iI02 YUV 1L . BEEAR IR E 4K
AR Z 3% 0 (MIPT BOFHR) o 4 K/ME raw_output HHRZE

static sensor output t sensor output = {
.output format = SENSOR BAYER,
.connection mode = SENSOR MIPI CSI,
.raw_output = SENSOR 10 BIT DIRECT,

}i

3.3.2.3 Bayer \BHHALE
AR e D =R = S WA i YD W N =P S

static struct msm camera sensor slave info sensor slave info = {
/* Camera slot where this camera is mounted */
.camera_id = CAMERA 0,
/* sensor slave address */
.slave addr = 0x20,
/* sensor address type */
.addr type = MSM CAMERA I2C WORD ADDR,
/* sensor id info*/
.sensor_id info = {
/* sensor id register address */
.sensor_id reg addr = 0x001le,
/* sensor id */

.sensor_id = 0x0135,

80-NU323-2SC KA H HZFEFISE — Qualcomm Technologies, Inc. 15
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b
/* power up / down setting */
.power setting array = {
.power setting = power_ setting,
.slze = ARRAY SIZE (power_ setting),
1y

XA 8 frdhdlk, Hrp 7/ MSB N 12C M #sfhHidl, 14 LSB Z5#E 0.
#:. AR YUV ER, a2 W& 3.3.1.4,

3.3.2.3.1 fRRSFTH ID
W20 B 3 Th R BIE AR AL S ID/AE v ID FfF 4%, SR)5 5 A sensor_id_info 1.

J

.sensor_id info = {
/* sensor id register address */
.sensor_id reg addr = 0x001¢,
/* sensor id */
.sensor_id = 0x0135,

by

3.3.2.3.2 LH/HEHEFF
i J s b rE /e B e DA SRR INFE BN FH P 25 () A% IR 48 IR Bh R 7 1)

msm_sensor_power_setting &5 4+,

static struct msm_sensor power setting power setting[] = {

}

[ HE A H S R AR AT AN INYE msm_sensor_power setting array Z5#4) 7. W15 power down_setting/
size_down FUZH R KA TN, F HI P 248 A B IR N T

.power setting array = {
.power setting = power setting,
.slze = ARRAY SIZE (power_ setting),
}y

% power_setting 45 7] 65 F -0 B 5% %45 1) GPIO/CLK/VREG 15 B 154 .

80-NU323-2SC KA H HZFEFISE — Qualcomm Technologies, Inc. 16
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static struct msm sensor power setting power setting[] = {
{
.seq_type = SENSOR VREG,
.seq_val = CAM VDIG,
.config val = 0,
.delay = 0, //this delay is in ms

.seq_type = SENSOR VREG,

.seq val = CAM VANA,

.config val = 0,

.delay = 0, //this delay is in ms
s

TEMIZ I msm_camera_power up() 7 i FH 12 25 0 BC B A% 1A% _E T o
Z: I, kernel/include/media/msm_cam_sensor.h H' [{JFL 28 Y

XF YUV 3514 LK 5 F2 7, msm_sensor power setting NN INTE N AZ XS AL 7 A& F 2 25
EIXFIFETH . ARVEHMELE, IS WE 3.1 FFHEHF—A YUV ZHIRGFET

WP P, YRR R E dtsi SO ECE B9 PMIC B¢ GPIO.

3.3.24 R~<t&
WA 7, 48 sensor lib_out_info t 5NN~ 2.

static struct sensor 1lib out info t sensor out info[] = {
{

/* full size @ 24 fps*/
.x_output = 4208,

.y_output = 3120,

.line length pclk = 4572,
.frame length lines = 3142,
.vt_pixel clk = 360000000,
.op_pixel clk = 360000000,
.binning factor = 1,
.max_fps = 24.01,

.min fps = 7.5,

.mode = SENSOR DEFAULT MODE,
by

80-NU323-2SC KA H HZFEFISE — Qualcomm Technologies, Inc. 17
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= x_output— AL

= y output— A= E

» line length pclk — B0 JH Ba 1) %8 B

e X TORESARIRES, IR BUE BIALIRES A A A R IO R T RE S AR A e

bR BN T, S 1 line_length_pelk 25 (I 1 (1
(SEFMED

» frame length lines — B & JH R & &

» vt pixel_clk CHUSRTTIS IS BB — RE A0 BB H Tk BRI (), JF H AEC % (E
A IEAPIRTI
vt_pixel clk =line length pclk * frame length lines * frame rate

» op_pixel clk — F/RE W E VFE &, F5 2l 1 MIPL il E SR SRR Hdl &=
op_pixel_clk = ({5 &% S B IR AL flH 28) / BB = 1A 3

B4, 4 MIPI DDR B £iE (MIPT $5 45 Sk 5 2 25 I B0 od 18 133 52D 2 300 MHz, H
FEIRIRAT 4 JBIE DAL SEEE, &M IE R LR N 600 MHz. M, &EL
PALHIE RN 2400 MHz. X T R4 10 A2 Bayer $dli, XM T op pixel clk &
N 2400/10 = 240 MHz. JXS6{H D20 4% HE A% B 8% 5 AR VE IR

XA AT TN TRk AR AR C B 1) A A7 A B AT U B

e LU Jyf/)s 1 B[] ) 225K .

Yo AR FHREKR RRBEHHREKR
MSM8x26/MSM8926/MSM8974 32 64
MSM8916/MSM8939 32 64
MSM8952/MSM8956/MSM8976 64 64
MSM8992/MSM8994 64 64
MSM8996/MSM8998/SDM660/SDM630 64 64

IR A BN VFE il EREMRS S #HER 1280 x 720, IRE PRGERRIH T X LHRE
X‘E%Fﬁﬁ]ﬂ’] VFE #it FERREMRE S ¥E/NT 1280 x 720, AE AR QTI BIRGLE A TIEAKHM L
FABIRAE X EIEAIE R

3.3.2.5 Chromatix &%

BRI 825 A Chromatix Z805 & 41k« Chromatix 6 Camera Tuning (80 NK872-2)
AT Chromatix Sk SCAHAE A

static struct sensor lib chromatix t imx135 chromatix[] = {
{
.common_chromatix = IMX135 LOAD CHROMATIX (common),
.camera preview chromatix = IMX135 LOAD CHROMATIX (snapshot), /* RESO */
.camera_snapshot chromatix = IMX135 LOAD CHROMATIX (snapshot), /* RESO */
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.camcorder chromatix = IMX135 LOAD CHROMATIX (default video), /* RESO */
.liveshot chromatix = IMX135 LOAD CHROMATIX (liveshot), /* RESO */
by
}

3.3.2.6 ERASESFaEMIL
A ZFURRARE A R B 4035 3¢ TE R AEL PRI R R~ 1) 25 77 B bk 2 B

3.3.2.6.1 RNFFa5bht

static struct msm sensor exp gain info t exp gain info = {
.coarse_int time addr = 0x0202,

.global gain addr = 0x0205,

.vert offset = 4,

b

» vert_offset — BEICATHE BRR, BEICATHUAFATHS L T &SN T frame length lines %25
vert_offset.

. ZHERIRRIHUL W & CHEOCN W 38D .

3.3.2.6.2 M FFEF[ibuk

fEIRAs T (x_output Al y output) . frame length lines 1 line length pclk )75 17 w5 Huhk
IR HE AR SR AR R 2R B 2 [ A SR G AT L

static struct msm sensor output reg addr t output reg addr = {
.x_output = 0x034C,
.y_output = 0x034E,
.line length pclk = 0x0342,

.frame length lines = 0x0340,

b

3.3.2.7 MIPI W EEC B

R348 B MIPI CSI2 Phis L4 ig s . QTI 2%l MIPI CSI PHY 1 CSID #:1k
X LR
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3.3.2.7.1 CSI-DPHY fcE

g R CSI BB S 4.

static struct csi lane params_t csi lane params = {
.csi lane assign = 0x4320,
.csi lane mask = 0x1F,
.csi if =1,
.csid core = { 0 },
.csi phy sel = 0,

b

static struct msm camera csi2 params imx135 c¢si params = {
.csid params = {
.lane_cnt = 4,
.lut params = {
.num_cid = ARRAY SIZE (imx135 cid cfqg),
.vc_cfg = {

&imx135 cid cfg[0],
&imx135 cid cfg[1l],
&imx135 cid cfgl[2],
I
by
s

.csiphy params = {
.lane _cnt = 4,
.settle cnt = 0x1B,
.combo mode = 1, //Present on recent builds
br
}i
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» csi_lane assign — & A () TR B TE AT REAS [F] T MSM™ 88 438 Sk R
TEIE W2 I, a4 B8 J0REE 0 v Re S MSM U I8 4 M. nliEfAc
# csi lane assign ZHL B AL BIXRE N . ZSHE— 16 ALEH, BN R

NUTR:
P E aX
15:12 MSM il PHY iBiE&% S, EEERIINEIREE 3
11:8 MSM fll PHY BiE%S, ERARFNEIREEE 2
7:4 MSM il PHY iBi&%RS, EfLERNEIRIRE 1
3:0 MSM il PHY [Bi&%S, LR EIRRE 0

#: HIE 1A AI R B AN NS % I8 T R A ] S R .

» csi_lane_mask — XA~ 8 77 B TR -G RO £ 5 FH ) MIPT Ji3E .
R4S PHY FER ARG, 2 E RIS SR

I E ax
75 1%
4 HIFEEE 3 RTAEN?

- 0-%
- 1-2

S EARIAERER 1.
0 HIREE 0 REAN?

" 0-F

n 1_%

Bl4n, {8 Ox1F Ronik B kA 4 M R EIE A — N pidiE .

toeEEMA Gk (Cam0: 2 @IERMELIER R IEIE 2:0; Caml: 1 EEHEKLIE
BERIEIE 4:3) , MNEARRNS LT
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VA bIA— aX
7:5 RE8
4 Cam1 HIIBIEE 1 EEEW?
= 00— E\
= 1 IEE
3 Cam1 HIFT$PEER B RN ?
= 00— E\
= 11— ;EE
F: RERGAEE, RUMKRELRER 1,
2 Cam0 HEIBEE 1 SHEHN?
= 0-— E\
. ] - %
1 Cam0 HIRTHBIER B HH?
= 00— E\
= 1 IEE
¥ RERGAEE, ZUNRLRER 1.
0 Cam0 K ¥IREE 0 EBAN?
= 00— E\
= 11— ;EE

m csi if — KAFH
» csid_core — /K& T CSID BEAFI R 51 A RN A0 IR s, i B AN REAdE
[f]—MH .

» csi_phy_sel — K& CSI-PHY 2O HIR G, X T EAMEIREGRE A, BRARSNT
MIPT Hihs 9 B R EHE RS MSM (A —/> PHY #2100 % fE 3% 57 (B 1 S 2R
FIEATRCE -

= lane cnt—11”5132%%?”?5%11’E1°ﬁiﬁ1<¢ﬁﬁﬁ%ﬁ?&ﬁﬁﬁﬁiﬁﬁi@ﬁﬁ@i&%; IR AR ON
HmdiaRe ) (FEBRRIRAL AIRSHTE b e B i) A% RS A7 7 o BB ORI & 1248 -

» combo_mode — fH 0 Fonfy —PMREBLEZENEMN PHY %M. H 1 AWM RE
KIEFIZ PHY #H, FERXMIEL T

o S MGk - RSk ERE SR PHY @IE 2:0. HT%EP ER:E PHY Wi 1.
PIE (224 WER:E PHY @iE 0 8iiE

o %QAT%@% — WM%;&JZE?%E PHY Hid 4:3. K#hiliEZER S PHY #iE 4.
PEiEIE A %R 2 PHY 8 3.

n settle ent (RPARETFED) — AU AE AL Beas fan HHRF R BC B AE . DABROR AL AR 1Y PHY
KiX 5 MSM K PHY U a8 Tl [F 4 .

o KT 28 nm BLREE /MK MSM 8, A LA R AR AR E TG
settle_ cnt=T(HS_SETTLE) avg /T(TIMER CLK),

H:Ar T(HS_SETTLE) avg = (T(HS_SETTLE) min + T(HS_SETTLE) max) /2, #if%
AR R TR R
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~ TIMER CLK 58 A% kR FTIERN PHY £ O TAEMZ (fl4n PHYO 1)
CAMSS PHYO0 CSIOPHYTIMER CLK) . i%{E{E kernel/arch/arm/boot/dts/msm/
msmXXXX-camera.dtsi XAFHIRE, HA XXXX fRIEFEMAH MSM &S 4. 7
Gb, WRTERR L B R AL B BN, D72 180 adb shell A5 7 AH B IR 4
R i, Ay 5N & HKH BAUT a4 BLE A PHYO JE I &8 I S A -

adb root

adb remount

adb shell

cd /sys/kernel/debug/clk/camss phy0 csiOphytimer clk

cat measure

— T(TIMER_CLK) N TAE$iF T TIMER CLK e (1) ef & 3 55 42t ],
PAGNFD N B R % . fltn, TIMER_CLK 200 MHz [¥] T(TIMER _CLK)
N (1%(1079)) /(200 * (1076)) = 5 ns.

o MR E A E R E AR B FUHASCR, T2l
T(HS_SETTLE) avg/T(TIMER _CLK) #! T(HS SETTLE) min/T(TIMER CLK)
HINE AR B

o XfF 45nmMSM & F, 5 28 nm MSM & AU A5, H A T(TIMER CLK)
¥ T(ODR_CLK).

~ DDR_CLK 885 kAL 83 (1) MIPI CLK 3#3& (1) TAEARZ, 1248 til i 14 a8 4%
18 K AR BN AR P 1 B IR 015 kA% A% PLL B B A€

~ T(DDR_CLK) N TAE#Z % T DDR_CLK I [ A b J& 33 482 i ],
PLGNFP Ry B s fltn, DDR_CLK 200 MHz ] T(DDR_CLK)
4 (1% (1079)) / (200 * (10°6)) = 5 ns.

AKX T(HS_SETTLE) HI5E X, w]ZWAEX D-PHY (BA 1.1) Y MIPI(R) B G .

N T B7 1k E I Z R AR IR AR IR i AL A R Bcdla e A i s ) s A2 AR 4k, 250N
FAG Sk A TR IR BN R P o A ME — A B AR B A U B settle_cnto
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3.3.2.7.2 CSI-CPHY ECE
o RO AR

XfF CPHY ECHE, ¥ is_csi 3phase WE AN 1 F4% F A H K % E lane cnt. lane mask Fl

lane assign.

.csi params

{

.lane_cnt = 3,

.settle cnt = OxA,

.is _csi 3phase =1,

b
= L LS

lane cnt 3 2 1
lane mask 0x7 0x3 0x1
lane_assign 0x210 0x10 0x0

3.3.2.7.3 VFE B$P$AZR &

PG Sk AL S il i (B MIPT DDR BF8H) (8 TAE A0 3 5 S0 10 B 38 1 Bk e 35645 3k
fERERTE4R B AR U T IS Bl R (&) o &0 1500 & s R 2
MIPI DDR 4 B i 9 4% . 54, TAELE 200 MHz MIPI DDR IR SR A1 4 /NE0H @B
IR AG S A B B ) B AR Y 1600 Mbps (B3N8 [ BURE AL Mk R

200 * 2 =400 Mbps)

AW HER . AN EIMG R/ L E K TFHER. EEHER. MIPL G4, 818 R0
B BRI NS BARTE 2 AN AR IR UL R AN I B AL R P A, A
AR AL R . F8 8 TR R VDB g L iE, &

X = WEGE* (W * B * FFRZFLH* BERPMEEL * (MIPI 3 X P 2095 0 19 77 #)

£ VFE I B 0A6 o 92 72 () MSM $R BT X e M{EAE DY VEE I T 4616 .
3.3.2.7.4 CSI-DEE

static struct msm camera csid vc cfg imx135 cid cfgl[] = {
{ 0, CSI_RAW10, CSI_DECODE 10BIT },
{1, 0x35, CSI_DECODE_8BIT },
{ 2, CSI _EMBED DATA, CSI DECODE 8BIT}
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EEEHAT RS — AEUE AR ONEIE ID (CID). SANELNEE (VO) FIEIEET (DT) HME—4
A N S B —ANE— ) CID . X NAEE VC IR RE CID 1A -

= 0-0,1,2,3

m 1-4,567

= 2-8,9, 10,11
s 3-12,13,14, 15

£ BT imx135_cid_cfg -1, HdR K845 5128 CSI_RAW10. 0x35
CSI_EMBED_DATA [ =AME it &l i 138 AR K EAE VC 0 k%, Ktk CID {51
YEFEE 0 F 3.

3.3.2.8 FHFEAKRE

A HCE PR AR IR AR A A AR LLE T 12C fRMBdiin . B AT LI AR Pk 9 AT s o€ A
LH-REFRS P

3.3.2.8.1 #/HIEE
TERAG 3K A BB PAT — IR FF A AR EC B

static struct msm camera i2c reg setting init reg setting[] = {
}

3.3.2.8.2 Grouphold FRRE

Kot BB IS AT 0 Bog VF 2 wrArds CRLRS (g eI 1] . AEMiAT BoRgas) , &
WL AHE — D BB HWUT e R XA AR R AR, JFRA AT — IR 58
BRI O WRAE B it & “DUARGSHT wAARE 1, WA RAAE S
s

static struct msm camera i2c_reg setting groupon_ settings = {
}
3.3.2.8.3 Grouphold XFARE

A ARG SE AR REN 0, BOGE AF AR I 5 RN A2 A% S AR B, AT
ST T Ak K2 550 e RE 1 R BE#T

static struct msm camera i2c_reg setting groupoff settings = {

}
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3.3.2.8.4 SHRGE
FR IR V] DI 2 R TAER R, Blan AU oy & — 3 HER B AN L4 0 HE R IR . AR 1 40 9%

ESUEY NN

static struct msm camera i2c_reg setting res0 settings[] = {
}

static struct msm camera i2c reg setting resl settings[] = {

}

3.3.2.8.5 BRXigE

AEC A LRI Rt o T 0 Z0RE A% RSB A 1) S Pt 2 F5 40 o A7 2 1 2 4 RE L ELA%
E, B, B AU AL R R R SCHLLL R . S5 A% SR HUE R T BRI
T E AR Y.

xxxxX real to register gain()

xXXxX register to real gain()

AR EOH TSR — URBE GG EL AR G I TR A 2

xxxX calculate exposure ()

PAR e 12 T — IR BOGRC B A A .

xxxx fill exposure array ()

#: S NSHPRNEF .

3.3.2.8.6 BEIFIERIE
hﬂﬂﬁﬁ@ﬁﬁ%%%ﬁ@ﬂjﬁ%ﬁ 3 (BoT) SKiEHt.
= SoT - LP11—LP01—LP00
= EoT-LP00—LPI11
TEAL AR AR P, D9l iz N, MRCE LT E
FH A LP11 2] HS Tx ARAS (1B b AN £ i i

static struct msm camera i2c reg array start reg array[] = {
{ 0x0100, 0x01 },

b
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3.3.2.8.7 FIEFERIEE

ISR 45 1 B A A R SRS O B AN B S T LP11 RS . W E AR AT S8 MIPI
B1% 5 MSM R A—3,

static struct msm camera i2c reg array stop reg arrayl[] = {
{ 0x0100, 0x00 },
bi.

3.3.3 €M QUP/SPI

X+ BLSP L&, S 0. BAM Low-Speed Peripherals for Linux Kernel Configuration and Debugging
Guide (80-NE436-1). REARCAYFAEL 144 MSM8916, {HAH RIS X+ MSM8916
WIEH . A TRA CCLES 4, w8 A QUP $UT 5845 L1 12C stk

#: mBAE B CCI g4 136 4 B B QUP/SPI 1K) %5 1 b 20k & QTI.

3.3.4 EH CCl BITiEE

RAE 12C FoRME, CCI GEMTRCA CCLHIA 4w TAEAE 100 A1 400 kHz 2 [8] )5
R, FEHHE5# msm camera sensor slave info #1444 i2c_freq mode HIZ AT
IR B A] 2 W IMX135 (&R AR IR FE ST X/ $(MM_CAMERA_DIR)/ mm-camera2/media-
controller/modules/sensors/sensor libs/imx135/imx135 lib.c.

static struct msm camera .sensor slave info sensor slave info = {

/*sensor i2c frequency*/
.12c freq mode = I2C FAST MODE,

b

Al Y 12C SR A0 7E kernel/include/media/msm_cam_sensor.h H5E X, ‘EA15 Al & by v
(100 kHz) =hiE (400 kHz) A& i FE R o

enum i2c_ freq mode t {
I2C_STANDARD MODE,
I2C_FAST MODE,
I2C_CUSTOM MODE,
I2C_MAX MODES,
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BRI FE)F I X AR 15 — IR

(/S Iz /71

T E R, MSM8916 1) CCI MiASHik B 5 ST
kernel/arch/arm/boot/dts/qcom/msm8916-camera.dtsi H .

&i2c freqg custom {
gcom, hw—thigh =
gcom, hw-tlow =
gcom, hw-tsu-sto
gcom, hw-tsu-sta
gcom, hw-thd-dat
qgcom, hw-thd-sta
qgcom, hw—tbuf =

<15>;

<28>;

= <21>;
= <21>;
= <13>;
= <18>;

<25>;

gcom, hw-scl-stretch-en = <1>;

gcom, hw-trdhld

<6>;

gcom, hw-tsp = <3>;

status = "ok";

}i

AR SRAE AT E ] CCIICE, WA BLEIE BAF 2 3068 12C PR 5 B -

CCI B8 = (src B £f) / (hw._thigh + hw_tlow)
T CCI B8 5 N 19.2 MHz, I FR#E CCT Al E A -
CCI 4 =19.2 MHz / (78 + 114) = 100 kHz

WIHRTE CCT i, 20 QUP H T 12C,  nli@id .dtsi SCf4-K QUP 3 E 5 E A 100 5% 400 kHz.
HREEE, IS ILET 8.1 [1) kernel/arch/arm/boot/dts/qcom/msm8909.dtsi S H 15 £ i2¢ 3
%% B qcom,clk-freg-out.
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4 AF 5k Ehiz~

ARERPANCIRAEIE R, DR B EARA T IRMNZSE AF SR r Ao
95 AF 82X FEF «

4.1 AF BEhaahie R B REGH
B ERGH AF S BT, U T 5% AF SRS . AR R
MEAREA T i1 35 4 BR A3 URE R Y 1 T B B8 dwo714.

s $(MM_CAMERA DIR)/mm-camera2/media-controller/modules/sensors/actuator libs/
dw9714/

o Android.mk
o dw9714 actuator.c
o dw9714 actuator.h

s $(MM_CAMERA DIR)/mm-camera2/media-controller/modules/sensors/actuators/
0301/dw9714/

o Android.mk
o camcorder/
— Android.mk
— dw9714 camcorder.c
- dw9714 camcorder.h
o camera/
— Android.mk
— dw9714 camera.c
-~ dw9714 camera.h

m <target> camera*.dtsi fi T~ kernel/arch/arm/boot/dts/qcom/ H, {51
msm8&916-camera-sensor-mtp.dtsi
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4.2 FEEHIFMEH

NGB AF BUEhas K REFr, e 2B BB B LA 45 52 S

4.21 BHEFNEEWCH

7E H bR 3% Sk dtsi SO (140 msm8916-camera-sensor-mtp.dtsi) ", NELANES T SN
—/Nk B I qcom,actuator-sre 73 AL NI EL S48 1T A

m <target> camera*.dtsi fif T- kernel/arch/arm/boot/dts/qcom/ ', {40
msm8916-camera-sensor-mtp.dtsi

&ccif

actuator0: gcom,actuator@oce {
cell-index = <3>;
reg = <0x6c>;
compatible = "gcom,actuator";
gcom, cci-master = <0>;

bi

gcom, camera@0 {
gcom, actuator-src = <&actuator0>;

}i

4.2.2 %8 AF B EhRHE

W ZH/ANSHGFHT 6 DTS XU E AF SEhasBIR, Ko IERh 3 E ] fErs G 2=
5o £ MSM8916 H, fif F & 15 Sk AL K 2% 15 S48 € cam_vaf-supply, {H7E MSM8992 .
MSM8994. MSM8996. MSM8952 H1, FEfE MSM8992, MSM8994, MSM8996., MSM8952
HEN T R E

DL &6 MSM8916 (1741 :

R, AF FJHIRRERGCLL A — AR E, R vreg HFR. KA. HR/AHIE. &K
LI A CARRE SR 2 D026 H -

&cci |
gcom, camera@0 {

cam vdig-supply = <&pm8916 s4>;
cam_vana-supply = <&pm8916 117>;
<&pm8916 16>;

<&pm8916_110>;

gcom, cam-vreg-name = "cam vdig", "cam vio", "cam vana",

cam_vio-supply

cam_vaf-supply

"cam_vaf";

gcom, cam-vreg-type = <0 1 0 0>;
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gcom, cam-vreg-min-voltage <2100000 0 2850000 2800000>;
gcom, cam-vreg-max-voltage = <2100000 0 2850000 2800000>;
gcom, cam-vreg-op-mode = <200000 0 80000 100000>;

PAN 2% MSM8992/MSM8994 7451 -
WA (PMIC) f£“qcom,actuator” B & #4717 /i N R 7E

&cci |
actuator0: gcom,actuator@0 {

cam vaf-supply = <&pm8994 123>;
gcom,cam-vreg-name = "cam vaf";

gcom, cam-vreg-min-voltage = <2800000>;
gcom, cam-vreg-max-voltage = <2800000>;
gcom, cam-vreg-op-mode = <100000>;

4.2.3 AR EEFAMATIER GPIO = HIE R
R E R, W GPIO &N AE PMIC BRI AR 23 FIVESEh2s sl . & Se Mg b
AR RS 1SS R, AR E LA BATS DTSI 1520 e 14«
PLR 255 MSM8916 HI7m i«

&ccif
gcom, camera@0 {
gcom, actuator-src = <&actuator0>;

gcom, actuator-vem-pwd = <gpio number for VCM power>;
gcom, actuator-vcm-enable = <gpio number for VCM eanble>; }s

}

MSMS8916 1] GPIO i 741 (Bl gpio set value cansleep) 17T msm_actuator power up()/
msm_actuator_power _down() *'.

DL &6 MSM8992/MSM8994 (17~ 15 :

&ccif
gcom, camera@0 {
gpios = <&msm _gpio 27 0>,
gcom, gpio-vaf = <0>; /* The first array item */
gcom, gpio-regq-tbl-label = "CAM VAF",
bi
}
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i MSM8992/MSM8994, F %% GPIO ( “qeom,gpio-vaf” YW % Sk AL A% 35 £ GPIO
FIRF R G| 5 G AL BRAS i/ E F (B W msm_camera_power up/down)
e, ] B P BB AR B R

4.2.4 EHERSBEBIIEFH

DL imx135_lib.c 3K BN FE 7 XA A1, A EE) & KB R e S5 A8 A A QG b 2 s
sensor_lib_t &5# 71 1] actuator name B AE -

s $(MM_CAMERA DIR)/mm-camera2/media-controller/modules/sensors/sensor_libs/
imx135/imx135_lib.c

static sensor_ lib t sensor lib ptr = {
/* sensor slave info */
.sensor_slave info = &sensor slave info,
/* sensor init params */
.sensor_init params = &sensor init params,
/* sensor actuator name */

.actuator name = "dw9714",

4.2.5 N AF BzhEs3c i
IR BB 23K BN AR s N BA R <actuator> actuator.c F1 <actuator> actuator.h 1.

s $(MM_CAMERA_DIR)/mm-camera2/media-controller/modules/sensors/actuator_libs/
<actuator>/

o Android.mk
o <actuator>_actuator.c
o <actuator>_ actuator.h

<actuator>_actuator.c XY iR [B] actuator_lib_ptr [1])Z.

#include "actuator driver.h"

static actuator driver ctrl t actuator lib ptr = {
#include "<actuator> actuator.h"

b

void *actuator driver open lib (void)

{

return &actuator lib ptr;

}

<actuator>_actuator.h SO BN E SN #81 € LI BL N 28, 2SR RS HCk H
s R, HRBEEPIT AF IG5
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/* actuator params_t */
{
/* module name */
"abico",
/* actuator name */
"dw9714",
/* 8 bit i2c_addr */
0x18,
/* i2c_data_ type. Check actuator data sheet for i2c data type */
MSM AC TUATOR_BYTE_DATA/MSM_AC TUATOR WORD DATA,
/* 1i2c_addr type Check actuator data sheet for i2c addr type*/
MSM_ACTUATOR BYTE ADDR/MSM ACTUATOR WORD_ ADDR,
/* act_type */
ACTUATOR_VCM/Z—\CTUATOR_PIEZO i
/* data_size */
10,
/* af restore pos */
0,
/* msm_actuator reg tbl t */
{
/* reg tbl size */
1,
/* msm_actuator reg params_t */ Check the actuator data sheet for
eeprom current programing method.
{
/* reg write type;hw mask; reg addr; hw shift >>; data shift << */
{MSM_ACTUATOR WRITE DAC, 0x0000000F, OxFFFF, O, 4},
by
}
/* init setting size */
0,
/* init settings */
{
/* Check actuator data sheet for init setting register write sequence
It shall look like the e.g. given below*/
/* reg _addr, addr type, reg data, data type, i2c_operation, delay/*
{0OxEC, MSM ACTUATOR BYTE ADDR, 0xA3, MSM ACTUATOR BYTE DATA,
MSM ACT WRITE, O},Ar a a a a a
s
}, /* actuator params_t */
Following actuator tune params_t are derived from the AF tuning.
/* actuator tuned params_t */
{
/* scenario_size */
{
/* scenario size[MOVE NEAR] */
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2,

/* scenario size[MOVE FAR] */

3,
by

/* ringing scenario */

{
/*
{

by
/*
{

by
by

ringing scenario[MOVE NEAR] */

4,
41,

ringing scenario[MOVE FAR] */

8,
22,
41,

/* intial code */ This represent the initial step after which actuator

move the lens position linearly.

0,

/* region size */ This number represent into how many region the

total lens
2

step sizes are divided into.

/* region params */ Following regions are devided into number specified
in region size.

{
/*
/%
/*
{

by
/*

step bound[0] - macro side boundary */
step bound[1l] - infinity side boundary */
Region 1 */

.step _bound = {2, 0},
.code per step = 85,

Region 2 */

.step bound = {41, 2},

.code per step = 9,

damping */

/* damping [MOVE NEAR] */
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/* scenario 1 */
/* Number of scenarios depends on the size defined in scenario size */
{
/* region 1 */
{
.damping step = O0x1FF,
.damping delay = 7000,
.hw_params = 0x0000000C,
by

/* region 2 */

.damping step = Ox1FF,
.damping delay = 7000,
.hw params = 0x7,

/* damping[MOVE FAR] */
{
/* scenario 1 */

{

/* region 1 */

.damping step = O0x1FF,

.damping delay = 7000,

.hw params = 0x0000000C,
bo

/* region 2 */

.damping step = Ox1FF,
.damping delay = 4500,
.hw _params = 0x0000007,
b
by
b
bo
b

}, /* actuator tuned params t */

by
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4.2.6 &I AF BEEIR S
WA BEARNUAI BN AN L AF Sk . A8 AF EEHiAER, S0
Camera Auto Focus Tuning Guide (80-N8459-1),

s $(MM_CAMERA DIR)/mm-camera2/media-controller/modules/sensors/actuators/0301/
<actuator>/

o Android.mk
o camcorder/
— Android.mk
- <actuator> camcorder.c
- <actuator>_camcorder.h
o camera/
— Android.mk
— <actuator>_camera.c

- <actuator>_camera.h
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AERPAM KGR, DR 5 ERABAFRMNZSHE LED WU WafErr B

45 LED NYGITIRBIFE T

5.1 LED NXATIRENIEFF B R4

%% LED NGATREF AT T PMIC. QUP/I2C 8k CCI GER THECA CCI e fry s A

4 o LUFREIMEA LED N6 IREF2T adpl660.c 1.

s $(MM_CAMERA_DIR)/mm-camera2/media-controller/modules/sensors/led_flash/
o led flash.c
o led flash.h

m kernel/drivers/media/platform/msm/camera_v2/sensor/flash/
o Makefile

o adpl660.c— F#£F QUP/I2C ] LED [NYGAT IXBH AR 7

o msm_led_ flash.c— A 4b3E A7 2218 IOCTL 38 A LED [N AT SRENFE T

o msm_led flash.h — EH LED [NJ6AT X hHE 7k SCAH

o msm led i2¢_trigger.c — % T QUP/I2C B{ CCI [ LED [N 64T 4 L R Eh AR
o msm_led torch.c — 3&F PMIC ff] LED ZeAT IKshFE

o msm_led trigger.c — &F PMIC [ LED [N UXENFE 7

m  <target> camera*.dtsi fi/ - kernel/arch/arm/boot/dts/qcom/ 1, 40
msm&8916-camera-sensor-mtp.dtsi

5.2 TWEBKHIXH

NS LED [ADGAT IRBNFEFE, 06 20 5 3 A e AT 4 € 1 S0
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5.2.1 EMgERICH

7E H AR5 3k dtsi X (4170 msm8916-camera-sensor-mtp.dtsi) "', 4 led flash 15 si AN
—/N%& H % qcom,led-flash-src 43 E A led flash 5 £

m <target> camera*.dtsi fif T- kernel/arch/arm/boot/dts/qcom/ ', {4
msm&8916-camera-sensor-mtp.dtsi

OEM TJAR¥E LED [N KT AR A e e B AR Y (1) 82 L IRBNFE /77 . A4 LED [N 64T ff
PF 5 BRSO 0 YRR ST S /58 M . X FIXFER LED AT RE4E, OEM W] fi F2E T
PMIC ] LED NG IKENFEF A PMIC IC $2fd /i, Zshfe PaEw ws, R
F PMICAPT SR A2l 35 Ff N Gk IR AS X6 2 FEL I/ T B S o Hofth LED A6 AT B 44 06 23
If g FE 75 A7 28 B E R SZOL B /5 . T IX 28084, OEM n] f# f % T QUP 5k 12C K
LED [NYAT IXBHFEFT

B SO R T 026 B AU HE LED [T IREhFRE 7 2R (& T -PMIC. 2T 12C 8¢
T cCcD #ATHEK.

A RBEW AP A FERINE 25 SRR, 1201

kernel/Documentation/devicetree/bindings/media/video$ vi msm-camera-flash.txt 57 N #% .

£F PMIC Y LED [NS¢kTIRZHIE R

&soc {
led flashO: gcom,camera-led-flash {
cell-index = <0>;
compatible = "gcom,camera-led-flash";
gcom, flash-type = <1>;
gcom, torch-source = <&pm8941 torch>;
gcom, flash-source = <&pm8941 flashO &pm8941 flashl>;

EF QUP/I2C Y LED [N KTIREHFRFF

&i2c {

led flashO: gcom,led-flash@60 {
cell-index = <0>;
reg = <0x60>;
gcom, slave-id = <0x60 0x00 0x0011>;
compatible = "gcom,led-flash";
gcom, flash-name = "adpl600";
gcom, flash-type = <1>;
gcom, gpio-no-mux = <0>;
gpios = <&msmgpio 18 0>,

<&msmgpio 19 0>;

gcom, gpio-flash-en = <0>;
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<1>;
<0

gcom, gpio-flash-now

gcom, gpio-reg-tbl-num

gcom, gpio-reg-tbl-flags <

gcom, gpio-reg-tbl-label =
"FLASH NOW";

b

&cci |

ET CCI B9 LED [ASekTIRENFEFF

led flashO: gcom,led-flash@66 {
<0>;

cell-index

reg = <0x66>;
gcom, slave-id = <0x66 0x00
compatible = "rohm-flash,b

label = "bd7710";
qgcom, flash-type

|
<0>;

gcom, gpio-no-mux

gcom, enable pinctrl;

pinctrl-names = "cam flash

pinctrl-0 = <&cam sensor f

pinctrl-1
gpios

<&cam sensor f

<&msm_gpio 36 0>,
<&msm_gpio 320>,
<&msm_gpio 31 0>;

<0
<1>;
<2>;

<0

gcom, gpio-flash-reset

gcom, gpio-flash-en

gcom, gpio-flash-now

gcom, gpio-reg-tbl-num

gcom, gpio-reg-tbl-flags
gcom, gpio-reg-tbl-label =
"FLASH EN",

"FLASH NOW";

gcom, cci-master

<0>;

1>;
0 0>;
FLASH EN",

0x0011>;
d7710";

_default",
lash default>;
lash sleep>;

"cam flash suspend";

>

1 2>;
<0 0 0>;
"FLAS H RST ",

80-NU323-2SC KA H MEZEMEFEE — Qual

AEEREXEM

comm Technologies, Inc. 39

EfxH OESER



ZIR IR )7 T X AT A5 — IR LED EATHEZFE)F

s AT RLE=F LED DG SRR AR S — A, ER TR N LA F 2% B 4 se 4 1 5 4% s
FHIR IR :
gcom, camera@0 {
gcom, led-flash-src = <&led flashO0>;
bi
bi
TR HE T QUP/I2C 19 2% H i N BN 4% 45 3k desi SCHFrR, R BLTE H A5 .dtsi S (Bl
msm8916-mtp.dtsi) H5E X &i2c 17 ri. LA FRBHES Fr BOE R I F] &i2e [ QUP 1 k.
BAEEH QUP #1551, Z W BAM Low-Speed Peripherals for Linux Kernel Configuration and
Debugging Guide (80-NE436-1).
i2c: 12c@f9928000 { /* BLSP1l QUP6 */
cell-index = <6>;
compatible = "gcom,i2c-qup";
#address-cells = <1>;
fsize-cells = <0>;
reg-names = "qup phys addr";
reg = <0x£9928000 0x1000>;
interrupt-names = "qup err intr";
interrupts = <0 100 0>;
gcom, i2c-bus-freq = <100000>;
gcom, i2c-src-freq =:<19200000>;
qgcom, sda-gpio = <&msmgpio 16 0>;
gcom, scl-gpio = <&msmgpio 17 0>;
gcom, master-id = <86>;
}i
X3 PMIC [ LED NG IXANFEST, 7E kernel/arch/arm/boot/dts/<target>-leds.dtsi ({51 %1
msm8916-leds.dtsi) H17E A&k .dtsi SCAFH T PMIC IC 2 4RI GIRATERG IR S 40 3
GLTE
gcom, 1eds@d300 {
status = "okay";
pm8941 flashO: gcom, flash 0 {
gcom, max-current = <1000>;
qgcom,default-state = "off";
gcom, headroom = <3>;
gcom,duration = <1280>;
gcom, clamp-curr = <200>;
gcom, startup-dly = <3>;
gcom, safety-timer;
label = "flash";
linux,default-trigger =
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"flashO trigger";
gcom,id = <1>;
linux,name = "led:flash 0";
gcom, current = <625>;

b

pm8941 flashl: gcom, flash 1 {
gcom, max-current = <1000>;
qgcom,default-state = "off";
gcom, headroom = <3>;
gcom,duration = <1280>;
gcom, clamp-curr = <200>;
gcom, startup-dly = <3>;
gcom, safety-timer;
linux,default-trigger =

"flashl trigger";

label = "flash";
gcom, id = <2>;
linux,name = "led:flash 1";
gcom, current = <625>;

b

pm8941 torch: gcom, flash torch ({
gcom, max—-current = <200>;
qcom,default-state = "off";
gcom, headroom = <0>;
gcom, startup-dly = <1>;
linux,default-trigger =
"torch trigger";
label = "flash";
gcom, id = <2>;
linux,name = "led:flash torch";
gcom, current = <200>;

gcom, torch-enable;

5.2.2 §¥ET CCl B EXK GPIO El%S
IFL I 2 GPIO f Mg, WIBE sk UL R R AN B

» kernel/arch/arm/boot/dts/<target>-camera-sensor-mtp.dtsi ({541 msm8916-camera-sensor-

mtp.dtsi) :
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pinctrl-names = "cam flash default", "cam flash suspend";
pinctrl-0 = <&cam sensor flash default>;
pinctrl-1 = <&cam sensor flash sleep>;
gpios = <&msm_gpio 36 0>,
<&msm_gpio 32 0>,
<&msm_gpio 31 0>;
gcom, gpio-flash-reset = <0>;
gcom,gpio-flash-en = <1>;
gcom,gpio-flash-now = <2>;

A AR R A I P & i (GPIO 36+ 31. 32) gLl FECE -

gpios = <&msm _gpio 36 0>,
<&msm_gpio 32 0>,
<&msm_gpio 31 0>;

» kernel/arch/arm/boot/dts/<target>-camera-sensor-mtp.dtsi ({7 %1 msm8916-camera-sensor-
mtp.dtsi) :

cam_sensor flash ({

/* FLSH.RESET,FLASH EN,FLASH NOW */

gcom,pins = <&gp 36>, <&gp.31>,<&gp 32> ;

gcom, num-grp-pins = <3>;

gcom, pin-func = <0>;

label = "cam sensor flash";

/* active state */

cam_sensor flash default: default {
drive-strength = <2>; /* 2 MA */
bias-disable = <0>; /* No PULL */

bi

/*suspended state */

cam_sensor flash sleep: sleep {
drive-strength = <2>; /* 2 MA */
bias-pull-down = <0>; /* PULL DOWN */

}i

AR PR R 1 (GPIO 36, 31. 32) HpgLL FAECE:

gcom,pins = <&gp 36>, <&gp 31>,<&gp 32> ;
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5.2.3 /0 LED [AKTORENFERF S

X[ 3F QUP/I2C F%EF CCI 1) LED WY T IR, FTEAELL T HEFHRM <led>.c X
4, 140 adp1660.c:

» CfF — kernel/drivers/media/platform/msm/camera_v2/sensor/flash/
o <led>.c
£ <led>.c BXBFE P SCAF: b 25T S B LA 03 25 74 A R 4
X1 23:F QUP/I2C 1¥) LED [NYGATIRENFE T, A%~ E X i2¢_driver S5 FIFNEREN 4L

static struct i2c_driver <led> i2c driver = {
.id table = <led> i2c id,
.probe = msm flash adpl660 i2c probe,

. remove __exit p(msm flash <led> i2c remove),
.driver = {

.name = FLASH NAME,

.owner = THIS MODULE,

.of match table = <led> trigger dt match,
}i

static int msm flash <led> i2c- probe(struct i2c client *client,

const struct i2c_device id *id)

if (!'id) |
pr_err ("msm flash <led> i2c probe: id is NULL");
id = <led> i2c_id;

return msm flash i2c probe(client, id);

XT3 CCL ) LED DT IRENAE e, e 403% i T 5E X platform_driver 45K FIHRES bR 4 -

static struct platform driver <led> platform driver = {
.probe = msm_flash <led> platform probe,
.driver = {
.name = "gcom, led-flash",
.owner = THIS MODULE,
.of match table = <led> trigger dt match,

}i

static int msm flash <led> platform probe (struct platform device *pdev)

{
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const struct of device id *match;
match = of match device(<led> trigger dt match, &pdev->dev);
if (!match)

return -EFAULT;

return msm_flash probe (pdev, match->data);

W sh )G, #5285 msm led flash ctrl t 54364 LED [NYE)T BRENFE 5 A1 v412

static struct msm led flash ctrl t fctrl = {
.flash i2c_client = &<led> i2c client,
.reg_setting = &<led> regs,
.func tbl = &<led> func tbl,

bi

NASF msm_led i2c trigger.c LED [NEXT $2 M IRANFE T [13E 2 R BV AR AL LS Bk . X
HF QUP-/12C- 12T CCI ) LED INJ6AT IREFR 7P &, %R 2 E .

static struct msm _flash fn t <led> func tbl = {
.flash get subdev id = msm led i2c trigger get subdev_id,
.flash led config = msm led i2c trigger config,
.flash led init = msm flash led init,
.flash led release = msm flash led release,
.flash led off = msm flash led off,
.flash led low = msm flash led low,
.flash led high = msm flash led high,
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» flash_get subdev_id() — IR &R P12 P 3 ) subdev_id.

s flash led config () — MERECE A T LA 7 2 Al a2 AR, 1% LED BLE R
BARA, Wt LOW. HIGH. OFF. RELEASE 8R4,

» flash_led_init() — FEIL R AR LED INDGAT Y init_setting 5 A\ LED fififf:. LED [AJt
§TBHE R T HE 0L T E5 N LED (- (i 47 A BB 7 41

PLR 72 init_setting 5897~ : 722 LED RG] 8 R IR reg_init ¥ & . init_array
1K/, addr type. data type FIZEIR(E & .

static struct msm camera i2c reg setting <led> init setting = {
.reg_setting = <led> init array,
.size = ARRAY SIZE(<led> init array),
.addr_type = MSM CAMERA I2C BYTE ADDR,
.data type = MSM CAMERA TI2C BYTE DATA,
.delay = 0,
i

Fe T CCL (1) LED INJ6AT, CCI Bt 48 F ik bR UM AT W 4R 1K -

» flash_led_release() — 7E ARk 5% M 7 #1147 B 1A) I FH L eR 2. T GPIO #f7E Ik 5%
M, an SRS R T CCL Y LED NG SRahREFr, Bk ReAIaa1k CCT it

» flash led off() — A F b s & 7] 5% 1) LOW 2% HIGH ARZ N LED. e+ LED
INYEATBRENFE off setting 5 N LED fifff. 4555 off setting [{{5 /8, 2L LED [NgAT
IR EhFE - H a2 o

PLR A2 off setting &5f47~fil: W23 LED [N IXENFE T EdE K IREL off settings ¥
. off array ) k/N. addr type. data type FIZEIR(E B,

static struct msm camera i2c reg setting <led> off setting = {
.reg setting = <led> off array,
.size = ARRAY SIZE (<led> off array),
.addr type = MSM CAMERA I2C BYTE ADDR,
.data_type = MSM CAMERA I2C BYTE DATA,
.delay = 0,
bi

» flash_led_low() — VLR AT LED #0y LOW IRAS . 7ERLER 4 LED [ADGAT 3K
FIFEFF low_setting 5 AN LED 1fiff. % low_setting [{I{5 5., 7S LED NG 2K
(A E T
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AT low_setting 5447 f]: 7] 2% LED [ADGKT SRBNAEFF Bdli 3R B low_setting ¢

E. low array ffI°K/N. addr_type. data_type FIZEIRE ..

static struct msm camera i2c reg setting <led> low setting

.reg_setting = <led> low_ array,

.size = ARRAY SIZE (<led> low_array),
.addr_type = MSM CAMERA I2C BYTE ADDR,
.data type = MSM CAMERA I2C BYTE DATA,
.delay = 0,

b

= {

» flash_led high() — i L& $0 A0 LED ¥4 HIGH JIR7&. 7EHER B LED INEAT
IXZ 27 high_setting 5 A LED ffiff:. € high_settings {55, A Z M LED NGAT

WAL H 2

PLN /2 high settings 2547~ 10]: R]Z2% LED [NJGAT £ 3K HX high setting. high_array

IR/, addr type. data type FIZEIR{E S .

static struct msm camera i2c reg setting <led> high setting = {

.reg_setting = <led> high_ array,

.size = ARRAY SIZE (<led> high array),
.addr type = MSM CAMERA I2C BYTE ADDR,
.data type = MSM CAMERA I2C BYTE DATA,
.delay = 0,

5.2.4 FINET PWM BN KTIRZNFE

BUINAEET PWM [ LED NYEATIKEIRE 7, w2 WA B RS 5 & #00028369 — “ Ui
] GPIO 7E MSM8926 L/Eik PWM” o Xt HAth HArastd, PARAUTvkseBl 6 24

fif 7 2 #00028369 HH A 2BIKE K.
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6 EEPROM IRGHFEF

AREFRMAN REAEIRFE, DR P BEIEARA FHE4E S5 EEPROM IKEFEF H &
%'5 EEPROM WXENFEFF .

6.1 EEPROM IRZhfER BRE 44

PR 7B EEPROM BRZIFE/F sunny q5v22e.

s $(MM_CAMERA_DIR)/mm-camera2/media-controller/modules/sensors/eeprom/
o eeprom.c
o eeprom.h

s $(MM_CAMERA_DIR)/mm-camera2/media-controller/modules/sensors/eeprom_libs/
sunny q5v22e/

o Android.mk
o sunny qS5v22e eeprom.c

m <target> camera*.dtsi fif T- kernel/arch/arm/boot/dts/qcom/ #, 15 u1
msm8916-camera-sensor-mtp.dtsi

6.2 FEEKHIXH

NUNINET ] EEPROM BRBNFEFY, 25538 B A o LA R 48 52 3

6.2.1 SEHTIZEFMH

7E B A 3t5 Sk dtsi SCHF (5140 msm8916-camera-sensor-mtp.dtsi) ', N EEPROM 77 /i
WIN—"~% H 386 qcom,eeprom-sre 431ty EEPROM i /i .

m <target> camera*.dtsi /i T- kernel/arch/arm/boot/dts/qcom/ #', {51
msm8916-camera-sensor-mtp.dtsi

WAUEHLAT dtsi 7B BT <target>_camera*.dtsi SCF o A7 KB ST & AN 7 B
B, W2 kernel/Documentation/devicetree/bindings/media/video/msm-eeprom.txt H [ A% o

&cci |

eeprom3: gcom,eeprom@6c {
cell-index = <3>;
reg = <0x6c>;
gcom, eeprom—name = "sunny gbv22e";
compatible = "gcom,eeprom";
gcom, slave-addr = <0x20>;
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<0>;

gcom, num-blocks <4>;

gcom, pagel = <1 0x0100 2 0x01 1 1>;
gcom,poll0 = <0 0x0 2 0 1 1>;
gcom,mem0 = <0 0x0 2 0 1 0>;

gcom, pagel <1 0x3d84 2 0xcO0 1 1>;
gcom,polll = <0 0x0 2 0 1 1>;
gcom,meml = <0 0x3d00 2 0 1 0>;

<l 0x3d88 2 0x7010 2 1>;
gcom, poll?2 <0 0x0 2 0 1 1>;

gcom, mem2 = <0 0x3d00 2 0 1 0>;

gcom, page3 = <1 0x3d8A 2 0x70F4 2 1>;
gcom, pageen3 = <1 0x3d81 2 0x01 1 10>;
gcom,poll3 = <0 0x0 2 0 1 1>;

gcom, mem3 = <228 0x7010 2 0 1 1>;

gcom, cci-master

gcom, page?2

cam _vdig-supply = <&pm8226 15>;
<&pm8226 119>;
cam vio-supply = <&pm8226 1lvsl>;

cam_vana-supply

gcom, cam-vreg-name = "cam vdig","cam vana", "cam vio";
gcom, cam-vreg-type =<0 1 2>;
gcom, cam-vreg-min-voltage = <1200000 2850000 0>;
gcom, cam-vreg-max-voltage = <1200000 2850000 0>;
gcom, cam-vreg-op-mode = <200000 80000 0>;
gcom, gpio—no-mux = <0>;
gpios = <&msmgpio 26 0>,
<&msmgpio 37 0>,
<gmsmgpio 36 0>;
gcom,gpio-reset = <1>;
gcom, gpio-standby = <2>;
gcom, gpio-reg-tbl-num = <0 1 2>;
gcom, gpio-req-tbl-flags = <1 0 0>;
gcom, gpio-reg-tbl-label = "CAMIF MCLK",
"CAM RESET1",
"CAM STANDBY";
gcom, cam-power-seg-type = "sensor vreg", "sensor vreg",
"sensor vreg", "sensor clk",
"sensor gpio", "sensor gpio";
gcom, cam-power-seqg-val = "cam vdig","cam vana",
"cam vio", "sensor cam mclk",
"sensor gpio reset",
"sensor gpio standby";
gcom, cam-power-seg-cfg-val = <1 1 1 24000000 1 1>;
gcom, cam-power-seg-delay = <1 1 1 5 5 10>;
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gcom, camera@20 {
gcom, eeprom-src = <&eeprom3>;

b

6.2.2 BRI RF
PL ov5648 lib.c WRENFEF LA, NfE EEPROM IRENFE T 546 E A AHOCEL, WA

sensor_lib_t £ H1[f] eeprom_name 7Bt

s $(MM_CAMERA_ DIR)/mm-camera2/media-controller/modules/sensors/sensor_libs/
ov5648 q5v22e/ov5648 q5v22e lib.c

static sensor lib t sensor lib ptr = {
/* sensor slave info */
.sensor_slave info = &sensor slave info,
/* sensor init params */
.sensor init params = &sensor init params,
/* sensor eeprom name */

.eeprom name = "sunny g5v22e",

6.2.3 /N EEPROM WRahi2 30 #
DAZRNETIF) EEPROM JRENFE F IS A R <eeprom>.c A4
= $(MM_CAMERA DIR)/mm-camera2/media-controller/modules/sensors/eeprom_libs/eeprom/
o Android.mk
o <eeprom>.c

AR <eeprom>.c SCAFERIMLES A e LA N ke 4t . P A R{EL EEPROM IR3)F2
JF HE )RR AL 20T B O NULL

static eeprom lib func_t <eeprom> 1lib func ptr = {

.get calibration items = NULL,
.format calibration data = NULL,
.do_af calibration = NULL,
.do_wbc_calibration NULL,
.do_lsc calibration = NULL,
.do_dpc calibration = NULL,

.get _dpc_calibration info = NULL,
.get raw _data = NULL,
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» .get calibration_items() — It & ¥ iR [[] EEPROM AL FF AL E . 2T EEPROM
P FEECE, 48 € bt B N TRUE 8¢ FALSE.

void <eeprom> get calibration items(void *e ctrl)

{
sensor_ eeprom data t *ectrl = (sensor eeprom data t *)e ctrl;
eeprom calib items t *e items = & (ectrl->eeprom data.items);
e items->is insensor = TRUE;

FALSE;

TRUE;

e items->is lsc = TRUE;

FALSE;

e items->is afc

e items->is_ wbc

e items->is dpc

o Is_insensor — U1 AL K EFAIRA 5 5 FF EEPROM A&, WK tAR1c % B N TRUE.
413 EEPROM HAHT A .

o Is afc— WIS FF AF K, FFibbric i E N TRUE.

o Is wbe — IR SCRF FPATRHE, K IbbRid 1% E A TRUE.

o Is Isc — RS REBREHEZ A HE, FrdbArid ¥ & N TRUE.
o Is_dpc — WISRSCREBRIA IR AL IE, K drid i & A TRUE.

» .format_calibration_data() — I BRHEH T XA 5N eeprom/ (& BB E G . 72
2% ceprom/ fEIEK2S HIE K 3K EL addr type. data type FIZFES W BIE R . EH R4
FE, reg_setting M AL R & eeprom/ & IEZR 4% BRI wb. Isc. afc. dpe SE%dfE .

void <eeprom> format calibration data(void *e ctrl) {
SLOW ("Enter") ;
sensor_ eeprom data t *ectrl = (sensor eeprom data t *)e ctrl;

uint8 t *data = ectrl->eeprom params.buffer;

g _reg setting.addr type = MSM CAMERA I2C WORD ADDR;
g _reg_setting.data type = MSM CAMERA I2C BYTE DATA;
g _reg setting.reg setting = &g reg arrayl[0];

g reg setting.size = 0;

g _reg_setting.delay = 0;
<eeprom> format wbdata (ectrl);

<eeprom> format lensshading(ectrl);

SLOW ("Exit");
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.do_af calibration() — MR H TAHE 5 AF AHCHIRSAERRAE, s Ntk Bl ks
H'5 N\ EEPROM AT AF Kt

.do_wbc_calibration() — tEREH T BT A 5 B FETAH S AR HESR AR, g b EdE
ALK 5 N EEPROM PAHRAT F1 P A

.do_lsc_calibration() — &£ FH T BE AT H 585 Sk 52 IE A G RS e B4, g XAk
KA A 5 N EEPROM LA AT 52 3k BH A HE

.do_dpc_calibration() — It B H T Ab B A7 5 SR B AR SRR IE A OCIA i34, s =k
HHRAKE S N EEPROM DPHATER[GE R IE.
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7 MSM8952/MSM8992/MSM8994/MSM89
96/MSM8998/SDM660/SDM630 5 #i

REASLH MSM8952. MSM8992. MSM8994, MSM8996. MSM8998. SDM660 11 SDM630
ARH AN [ AR S s IR R P £

7.1 RSB RNIZFE L

7.1.1 APZEE

£ MSM8994.LA.1.1 H ELE Akl 1 A%l SRSl 25 4y o 1 454 AN X R e P B 8 AR FR FF A
A, AHX LG R R B i AL E BT T B, BRI R C_a” By B KA.
0 I 44500 3 5 S P RE SR AT T T, TS 2 MOS0 (3 BB T Sk S0 i, SO
ov4688_lib.c FLTE R —AMBEI RS, Horb R A& sk mim, .

m sensor_real to register gain()

m sensor_register to real gain()

= sensor_calculuate exposure()

m sensor fill exposure array()

= sensor_open_lib()

BT 3.3.2 PRI L R SS M H A EAMIRNA OO, B ov4688 lib.h SUIF, FR T 12C
AR S AL, RIS 5 — AN BB ) & IR R 458 sensor_lib_ptr. KPR b, HKELS
BT 2 AR T Z iR (R SRR IRE A B A X i 44 20 7€ 1) /NZ
1, A2 W3 vendor/qcom/proprietary/mm-camerasdk/sensor/includes/sensor_lib.h.

typedef struct {
/* sensor slave info */

struct msm camera sensor slave info sensor slave info;

/* resolution config table */

struct sensor res cfg table t sensor res cfg table;
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struct sensor lib out info array out info_ array;
struct sensor lib csi params_ array csi params_array;
struct sensor lib crop params_array Crop _params_array;

struct sensor lib chromatix array chromatix array;

HRWIZEKSHF R ESME R, W2 W2k X kernel/include/media/msm_camsensor_sdk.h.

struct msm_sensor power_ setting array {
struct msm_sensor power setting power setting a[MAX POWER CONFIG];
struct msm_sensor power setting *power setting;
uintl6 t size;
struct msm_sensor power_ setting
power down_ setting a[MAX POWER CONFIG];
struct msm_sensor power setting *power down setting;
uintl6é t size down;

b

struct msm camera_ csid lut params. {
uint8 t num cid;
struct msm camera c¢csid vc cfg vc cfg a[MAX CID];
struct msm_camera csid vc cfg *vc _cfg[MAX CID];

b

s U0 TORT A ZH R Y A 51 power setting a Fl ve cfg_a.

7.2 LED (RAATHRENFZFE X
CRINGE— M A EAT BB RE 5 BASCREANFISE R I kT (12C PMIC AT GPIO)
s $(MM_CAMERA DIR)/mm-camera2/media-controller/modules/sensors/flash/flash.c/h

CLANINE F B AR SRS REFY DA T MRS 2 (B3SO R K TOCTL i i i 2 R A% I AN R
RN

m  Kernel/drivers/media/platform/msm/camera_v2/sensor/flash/msm_flash.c/h

7.21 &TF PMIC

7.21.1 RPRZEEEN
FER A, MRS T AT Ha R
s $(MM_CAMERA_DIR)/mm-camera2/media-controller/modules/sensors/flash_libs/pmic/

FI 7 23 18] AR SR Py 4 DA T e B 2R 70 10 1T B 00 A8 31 9 A2 3RS 2 Fr A PMIC #5474 2
L .

s CFG FLASH INIT
= CFG FLASH RELEASE
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= CFG FLASH OFF
» CFG FLASH LOW
» CFG FLASH HIGH

7.21.2 AR EEXK

) AL RE i ZEARYE PR B K dtsi ST, i
kernel/arch/arm/boot/dts/qcom/msm8994-camera-sensor-mtp.dtsi&soc {

led flashO: gcom,camera-flash {
cell-index = <0>;
compatible = "gcom,camera-flash";
gcom, flash-type = <1>;
gcom, flash-source = <&pmi8994 flash0 &pmi8994 flashl>;
gcom, torch-source = <&pmi8994 torch0 &pmi8994 torchl>;
}i
}i

g WERE ) 7 2L F T AR st 5T PMIC AR5, %07 554381 Salesforce
MBI RS QT MiAH R ZER AT 1418

2% 1L, kernel/Documentation/devicetree/bindings/media/video/msm-camera-flash. txt

7.2.2 &F I12CIGPIO
ST 12C/GPIO MR GAT BEEN PRI 2% B PR AR T 2 WA SR I — 25y, (ReTimid
G PR I A HRE A %675 00 Salesforce FIBIR%ES QTI AR
HEATH i
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8 £x MSM8909 Y&

AR EEAH MSM8909 AXAD H AN [F] DR BN AL 7 25 44

8.1 Jt CCl @#

MSM8909 5 MSM8916. MSM8974 25 Atht5 A LI FE X FIE T H A A& CCI AR
XM ditsi SO (1, kernel/arch/arm/boot/dts/qcom/msm8909-camera-sensor-mtp.dtsi)

RS T $5 A8 S IR PP R i 4 H SRR BT 4 12¢ TR R . il

&i2c_ 3 {
actuatorO: gcom,actuator@0 {
"
eepromO: gcom,eeprom@o6c {
"
led flashO: gcom,led-flash@60 {
"
gcom, camera@0 {
"
gcom, camera@l {

b
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#1571 MSM8909 49 &7

ST &i2c 3 BIEI 2 FE ¥ BLSP1 QUP3 T MSM8909 [ #EM5 k#/F . by A

kernel/arch/arm/boot/dts/qcom/msm8909.dtsi H 7€ X :

i2c 3: 12c@78b7000 { /* BLSPLl QUP3 */
compatible = "qgcom,i2c-msm-v2";
#address-cells = <1>;
#size-cells = <0>;
reg-names = "qup_ phys addr", "bam phys addr";
reg = <0x78b7000 0x1000>,
<0x7884000 0x23000>;
interrupt-names = "qup irqg", "bam irg";
interrupts = <0 97 0>, <0 238 0>;
clocks = <&clock gcc clk gcc blspl ahb clk>,

<&clock gcc clk gcc blspl qup3 i2c apps_clk>;

clock-names = "iface clk", "core clk";

gcom, clk-freg-out = <100000>; //NOTE: This can be set to 400000 if

400 KHz frequency is required
gcom, clk-freg-in = <19200000>;
pinctrl-names = "i2c active", "i2c. sleep";
pinctrl-0 = <&i2c 3 active>;
pinctrl-1 = <&i2c_3 sleep>;
gcom,noise-rjct-scl = <0>;
gcom, noise-rjct-sda = <0>;
gcom, bam-pipe-idx-cons = <8>;
gcom, bam-pipe-idx-prod = <9>;
gcom, master-id = <86>;

8.2 BEIRINIERF

MSM8909 MTP i FH 5 B Ffgk OV8858 (HEHLERE q8v1ow) o KK, HIRIKENEFZHEN
%, A2 ov8858 q8v19w lib.c. £ 5% EEPROM, H[ZJ sunny ov8858 q8v19w eeprom.c.
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9 HIFEHEER

A B A LA O S B FE SRR S A o 7 2L AP A B R N N S R B AR . AR AR T A
RO AT S B BRI A

9.1 fZRASHEHERR

AR A R AE AT IR AR MR 22 2 /R M i B I L PAAT 2 PR

9.1.1 EHRLE

9.1.1.1 Bayer {&&%z8

1.
2.

3.

FI AR IR AR SO
£ sensor_slave info 2040+ camera id F{E .

= . — - l_--.n. 2 A

=tatcic sen=or =lave info

/% Camera slot where this camera is mount
. camera id = CAMERA O,

f* =en . S it

«3lave_addr = 0x20,

S * msnacr address cype =/

.addr type = MSM CAMERA I2C WORD ADDR,

f* sensor id info */

L=

BHEfL A dtsi X cell-index [ME

gcom, camera@0 {
cell-index
compatible
reg = <0x
goom, csiphy-sd-index = <0>;
geom, csid-sd-index = £0>;

m, mounc-angle = £930>;

m, actuator-src = <Lactuacor>;
gcom, lad-flash-arc = <fled flash0>:
cam wvdig-supply = {meESLE::ih;

na-supply = <apmg3y] ]
cam vioc-supply = <&pm89
cam:vaf—_ pply = <&pmB891 -

goom, cCam-vreg-name = "cam "cam vio™, "cam vana™
"cam vaf"®;

= {

]
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4. sensor_slave info {20 camera_id [FJ{E N 515K EF dtsi XA cell-index [FEAH[F]

9.1.1.2 YUV t&=%88
1. R DU T AR IR disi B AN BIAR B4k dtsi X (arch/arm/boot/dts) H o

RE R B oR RS B A AR, BT AT EIHLIT B A SRS, 4D A RO B
TS

gcom, camera@78 {
compatible = "gcom,ABC";
reg = <0x78>;
gcom, slave-id = <0x78 0x0016 0x0135>;
XXXXXX
}i

I AR E R ME . EARER dtsi WP IERRCK ide X EAEH T 78, BRIULAE
i HAR AR K I AN BEFHE T 78

2. G LI YRR D 3 arch/arm/mach-msm/clock-xxxx.c
o % MSM8974. MSM8x26/28 F1 MSM8926/28

CLK_LOOKUP ("cam_src_clk", mclkO clk src.c, "78.gcom,camera"),
CLK_LOOKUP ("cam clk", camss mclkO clk.c, "78.gcom,camera"),

o XFF MSM8916/MSM8936/MSM8909/MSM8084/MSM8992/MSM8994 I B & ik A 1]
SR, MITE dtsi X FE 7€ clk mcelkl clk src Al clk_gec camss mclkl clk 38 .
AH 7~ 7] 2 I, kernel/arch/arm/boot/dts/qcom/msm8916-camera-sensor-mtp.dtsis

9.1.2 FEHRIFM

9.1.2.1 LH/EBRF
1. W FFR, £ “msm camera dt util.c” HiE X 723K )E A HEINRE .

TALTE SLEE

defi

2. MAEZHEZRKE T “msm camera power up” o HELHE R 51287,
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3. DR b EL /A e T B A A SRR A R
DA ARG Fr BORBCE 1 b/ I e B A s 1

static struct msm sensor power setting power setting[] = {

{
.seq_type = SENSOR VREG,
.seq_val = CAM VDIG,
.config val = 0,
.delay = 0,

.seq_type = SENSOR VREG,
.seq val = CAM VANA,
.config val = 0,

.delay = O,

.seq_type = SENSOR VREG,
.seq_val = CAM VIO,
.config val = 0,
.delay = 0,

by

FELLR SO R it 7 B 7R -
Vendor/qcom/proprietary/mm-camera/mm-camera2/
media-controller/modules/sensors/sensor _libs/xxxx/ xxxx_lib.c

9.1.2.2 CCI
CCI A A5 Sk MNE AT 12C #20E . AUt Ioikig sy 12C R, WHiElT,
AT BE LR A AR BE Y 12C A
1. 1E CCI MAYEARHS S (kernel/drivers/media/platform/msm/camera v2/sensor/cci/msm_cci.c)
W ) H BT RER IR Z A7 dn X B
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2. BT EE I i2¢ freq mode fH R FE M CCI12C # /% -
o [12C_FAST MODE - 400 kHz
5 12C_STANDARD MODE — 100 kHz

static stroct msm camera sensor_slave info sensor_slave_ info = {
/* Camera slot where this camera is mounted */
.camera id = CAMERA O,
o se:SE: slave add;ess * /
.slave_addr = 0x20,
/* sensor address type */
.addr_type = MSM CAMERA I2C WORD_ADDR,
/* Slave I2C Frequency */
.i2c_freq mode = I2C_FAST MODE,
/* sensor id info*/
.sensor_id info = {
/* sensor id register address =/
.sensor_id_reg_addr = 0x0016,
/* sensor id */
.sensor_id = 0x0133,
} r
/* power up / downU=eRsing */
.pover_setting array = {
.power_setting = power_setting,
.8ize =(ARRAY SIZE (power setting),
.powet_down_setting = power down_setting,
.size_down & ARRAY SIZE{power_ down_ setting),
} r
}:

3. JaH CCI B Eh K .

FksEf 12C F1%8 (CCI) M PHE K DhREM LRI REIEHIE T, Rl 22 7E dtsi SCHFHKE
J&M “qcom,hw-scl-stretch-en” BB N 1.

gcom, hw-scl-stretch-en = <1>;

JUE I AN SIS I RE R A, (H 2 FRAK 12C S, KN ETE (CCI) LR 0 2 W 22 18
1 SCL ETHES, MAZMIEANF CClL B8P e T A 7. B AEdE 4T I R 24
HIX 12C Thee AT A s 1, i el )@, wli@id Salesforce iM% QTI fifE k.
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9.1.2.3 MCLK
MCLK 7t msm_sensor.c 3L ERIA R B N 24 MHz.

static struct msm cam clk info cam xxxx clk info[] = {
[SENSOR CAM MCLK] = {"cam src_clk", 24000000},
[SENSOR CAM CLK] = {"cam clk", 0},

b

A] ATEAR Bas H YR o B 2 48 2 MCLK {8, #li$s €N 19.2 MHz.

static struct msm sensor power setting abc power setting[]

{
.seq type = SENSOR CLK,

.seq_val = SENSOR CAM MCLK,
.config val = 19200000,
.delay =1,

by

FF MSM8916 Al MSM8939, i i) MCLK {8 N 23.88 MHz. Aid, f#FERIAM) 24 MHz
N MCLK BC B AL KIS n] LI3EaZ o B MSM8916 W B i%{l, I 344 kernel/arch/arm/
boot/dts/qcom/msm8916-camera-sensor-mtp.dtsi % & DL 4% H

gcom,mclk-23880000 = <1>;

9.2 ISP #IBEHERR

9.2.1 SOF IRQ #BR}

1. FIJF mm-camera/mm-camera2/media-controller/mct/bus/mct_bus.c

2. &K “mct_bus_sof thread run” PREIFHRAT IR E “SOF freeze; Sending error
message.” o & HETREGAAEMEEL:

o WIERAFAE, Fom ISP KM NI R SOF IRQ I HA4 476 2 CSID/CSIPHY/CAMIF.
o WERANTELE, NWFIR ISP OB B 284 4 ) i
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check if isp
receive SOf Irq ? source path : mm-camera/mm-camera2/media-controller/mct/bus/mct_bus.c
raric voia met_bus_sof_thread_runvciq -data)

Mct bus sof thread mct_bus_t *bus = (mct_bus_t +)data:

ret:
while (&

mct_bus_timeout_wait (s

si

gnal sof condition
if

Media bus preats
it ( >t X
Send MCT_BUS_MSG_ISP_SOF / *Things went wrong*/
mct bu t bu:_.-,uq.; .
ISP main thread . " ses3ionidgieey

bus->; t to_bus(bus

User space LI~
t ad,

Kernel dequeue | enqueue ISP_EVENT_SOF event

event

ISP taskletthread

Process first entry

of tasklet Q
Schedule tasklet
l x
ISP process irqg Tasklet Q
Add command to
ISP module tail of tasklet Q
subdev ‘

9-1 SOF IRQ #BRY

9.2.2 VFE i

VFE W80 & o/ N AR RS MIPL AR AL R m), B HBlE . K 92 44 T H
T VFE W8t /N FA% 2 285 MIPT B AL 3 R S8 .

VFEMit 1702
R —» VFE

i

IOMMU

Gt HE
& 9-2 VFE jitti
BRI S O I, AT R DU A B H RS

m  kernel/drivers/media/platform/msm/camera v2/isp/msm_ispxx.c

m kernel/drivers/media/platform/msm/camera_v2/ispif/msm_ispif.c
SRS Y H B H BRI R

<3>[2019.674774] msm ispif read irg status: pix intf 0 overflow.
<3>[2019.700866] msm ispif read irqg status: pix intf 0 overflow.
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WK VFE B8Pl Rk th AL . ZH L VFE B8, F53TJF Vendor/qcom/proprietary/mm-
camera/mm-camera2/media-controller/modules/sensors/sensor_libs/xxxx/ xxxx_lib.c 4 7 & 45
op_pixel_clk Z%{.,

9.2.3 CAMIF =K%

70 B AL AR B KNS VFE S B B2 U B (19 4% 8638 K/ 2 TRV RIS, 6 kAR
CAMIF 4% .

1. BEIGURIXEERE, il isp hw.c XA isp_hw _camif dump cfg AN CAMIF ¥
BHATHAE.

static wvoid isp_hw_camif_dump_Cfg(struct msm_vfe pix cfg *pix cfg)
{

CDBG ("%s: =====dump Camif cfg fo¥ PIX interface====\n", _ func_ ):;
CDBG ("%s: camif input type = %d\n", _ func_,
pix_cfg—>:amif_cfg.camif_input); o
CDBG ("%s: camif pixel patterm ="%d\n", _ func_, pix cfg->pixel pattern):
CDBG ("%s: camif input_format= %dXn", _ func_, pix cfg->input_ format):;
CDBG ("%s: camif first pix = %d\n", fune_ , pix cfg->cami if cfg.first pi XCA)p
CDBG ("%s: camif last_pix = %d\n", “fane pix_cfg->camif ufg last_pixel);
CDBG ("%s: camif first line = %d\n", func__, pix_cfg- >’am if cfg.first line);
CDBG ("%s: camif laSt line = %d\n", ~func s Pix cfg->camif vfg first -_ﬁe)
CDBG("%s: camif pixels per line = sd\n"
__func__, pix‘efg->eamif cfg:pixels per line):
CDBG ("%s: camlf 1ines per frame’= %d\n", func_ ,
pix _cfg->camif €fg.lines per frame);

2. KR B R R BTN 5 ISP A% RS MR /N HEAT EEAL.

ELL R CAMIF £ iR, £iRIRA 0x9a70a00 o~ ISP B it K /N 2471x2560
(0x9a7 = 2471, 0xa00=2560) -

01-01 08:07:20.175 E/mm-camera( 302): isp hw camif dump cfg: =====dump
Camif cfg for PIX interface====

01-01 08:07:20.175 E/mm-camera( 302): isp hw camif dump cfg: camif
input type = 3

01-01 08:07:20.175 E/mm-camera( 302): isp hw camif dump cfg: camif
pixel pattern = 6

01-01 08:07:20.175 E/mm-camera( 302): isp_hw camif dump cfg: camif
input format= 0

01-01 08:07:20.175 E/mm-camera( 302): isp hw camif dump cfg: camif
first pix = 0

01-01 08:07:20.175 E/mm-camera( 302): isp hw camif dump cfg: camif
last pix = 6527

01-01 08:07:20.175 E/mm-camera( 302): isp hw camif dump cfg: camif
first line = 0

01-01 08:07:20.175 E/mm-camera( 302): isp hw camif dump cfg: camif
last line = 0

01-01 08:07:20.175 E/mm-camera( 302): isp hw camif dump cfg: camif
pixels per line = 6528
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01-01 08:07:20.175 E/mm-camera( 302): isp hw camif dump cfg: camif
lines per frame = 2448

01-01 08:07:24.335 E/klogd ( 640): [ 81.563301]
msm_vfed40 process error status: camif error status: 0x9a70a00

3. WRALEAVLE, WARAJH K TREUT -

o MEAEERNERTIER, LEWHEPFERINER . Flan, f2EE % H KN
BLE N 12 MB, 1H ISP RN/ EITL BN 8 MB.

o A RE SAR SR T VE I ARAE B 2 PR B B RIS BRI 5, BRI BE IS 2
BOR, EIXMIEDLT, 758 5L AR 0N p — i A v ik ) 8

9.3 CSID #FEHERR

FHERR CSID #if, 408 43 CSID IRQ LAk # CSID & 5 UE] mipi i slish iRAr
IRQ.

BN RS BRSSO AT LT EDA SR, AL AR BN
AR, S ISR 2R s LA e s B (AR

--- a/drivers/media/platform/msm/camera v2/sensor/csid/msm _csid.c
+++ b/drivers/media/platform/msm/camera v2/sensor/csid/msm csid.c
@@ -25,12 +25.15 @@

#define CSID VERSION V30 0x30000000
#define MSM CSID DRV NAME “msm_csid”
#detfine DRG CSID o
#define DBG_CSID 1
#define TRUE 1

#define FALSE 0

#undef CDBG
#define CONFIG_MSMB_CAMERA DEBUG
#ifdef CONFIG MSMB CAMERA DEBUG

#define CDBG(fmt, args...) pr_err(fmt, ##args)
#else
@@ -83,8 +89,8 @@ static void msm csid set debug reg(void  iomem *csidbase,

{
uint32 t val = 0;

80-NU323-2SC KA H HZFEFISE — Qualcomm Technologies, Inc. 64
WSS XEMERLHOEFIER



ZIR IR )7 T X AT A5 — IR AEEF

val = ((1 << csid params->lane _cnt - 1) << 20;

mmmmm Bl s (Nsz7F£017 ﬂQﬂ(\ | szl 2 Al L ST TRA MACK ADNNRY

mosm—eamera—to—w{bx7£0L e e O TR LG QPR

mmmmm 2 PR A 72010900 | Iz 1 o 2 Ak L CSTH T'Df\ CTEAR CMD. ADNDRY) .
FAR -CMD ADDR);

xxxxxxx aftCta—=* W o= T (o= STECOTS oo =y

msm_camera_io w(OxXxFFFFFFFF | val, csidbase + CSID_IRQ MASK ADDR) ;
msm_camera_io w(OxFFFFFFFF | val, csidbase + CSID_IRQ CLEAR CMD ADDR) ;
}

felse

static void msm csid set debug ref(void _ iomem *csidbase,

KZE CSID 2&EEEL MIPI #iiE
PAE CSID & #:3] MIPL £i#E, Fiudr IRQ ML 0 27 7.

= CAMSS_A CSID X CSID IRQ STATUS fii 0-3 (HH X Z&figi5) — 4 CSID # O E
PHY ¥4k 0-3 40 F] SOT B, FfilA 1X 28 TRQ

= CAMSS A CSID X CSID IRQ STATUS bit 4-7 (M X BAi%i5) — 24 CSID B0 7E
PHY ##E4k 0-3 ERULE] EOT I, £fih/kiX e IRQ

DL HE R B R —A 4 JEiE L B4 CSID IRQ IEHIREH &

<3>[ 272.271075] msm_csid_irqg CSIDO_IRQ STATUS ADDR = 0xdd
<3>[ 272.276101] msm_csid irg CSIDO_IRQ “STATUS_ADDR = 0Oxdd
<3>[ 272.281099] msm esid irqg CSIDO IRQ, STATUS ADDR = 0Oxdd
<3>[ 272.286133) msm_csid irq CSIDO”IRQ STATUS_ ADDR = 0xdd
<3>[ 272.291164] msm_csid_irqg CSIDO/ IRQ STATUS_ADDR = 0xdd
<3>[ 272.296193] msm_csid_irq CSIDO0_ IRQ STATUS_ADDR = 0xdd
<3>[ 272.301232] msm csid irqg CSIDPO” IRQ STATUS ADDR = 0Oxdd
<3>[ 272.306248)] msm_csid_irq CSIDO_IRQ STATUS ADDR = 0xdd
<3>[ 272.311300] msm_csid_4rg .CSID0_IRQ STATUS_ADDR = 0xdd
<3>[ 272.316342] msm_csid_irq CSIDO_IRQ STATUS_ADDR = 0Oxdd

WR A& TAEE mipi {55552 IRQ, "SI, [Q5] & CSID IRQ N5 X, &ilfkEKaEft
I i B A A AR E T AR

9.4 DPHY #FEHERR

KA WP DPHY HObHERR 771

&%& DPHY BiXAE

AlEkE DPHY #fs, i JiUs i DPHY (4 H & LA A 1 4 1745
CAMSS_A_CSI_PHY_X_MIPI_CSIPHY_INTERRUPT_STATUSY j& 5 EI{EfT IRQ
iR,

--- a/drivers/media/platform/msm/camera v2/sensor/csiphy/msm _csiphy.c
+++ b/drivers/media/platform/msm/camera v2/sensor/csiphy/msm _csiphy.c
@@ -21,7 +21.7 @@

#include “msm sd.h”
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#include “msm csiphy hwreg.h”

#include “msm camera io util.h”

#definePBC—CSIPHY 0

#define DBG_CSIPHY 1

#define V4L2 IDENT CSIPHY 50003

#define CSIPHY VERSION V22 0x01

@@ -30,6 +30,7 @@

#define MSM CSIPHY DRV NAME “msm_csiphy”

#undef CDBG

#define CONFIG_MSMB CAMERA DEBUG

#ifdef CONFIG MSMB CAMERA DEBUG

#define CDBG(fmt, args...) pr err(fmt, ##args)

#else

PLF H &R p Eox CSIPHY IRQ IEFIRAHE.

<3>[ 1027.268003] cO 18360 [CAM] msm_csiphy_irq MIPI CSIPHY1 INTERRUPT STATUSO 0x0
<3>[ 1027.268020] cO 18360 [CAM] msm.csiphy irg MIPI_CSIPHY1 INTERRUPT_ STATUS1 = 0x0
<3>[ 1027.268036] c0 18360 {[CAM] msm_csiphy irq MIPI_CSIPHY1 INTERRUPT_STATUS2 = 0x0
<3>[ 1027.268052] c0 18360 [CAM] msm_csiphy_irq MIPI CSIPHY1 INTERRUPT STATUS3 = 0x0
<3>[ 1027.268068] c0.18360 [CAM] msm csiphy irg MIPI_CSIPHY1l INTERRUPT_STATUS4 0x0
<3>[ 1027.268084]/c0 18360 [CAM] msm csiphy/irq MIPI CSIPHYl INTERRUPT STATUSS 0x0
<3>[ 1027.268100] cO 18360 [CAM] msm csiphy irg MIPI CSIPHY1l INTERRUPT STATUSé = 0x0
<3>[ 1027.268116] cO 18360 [CAM] msm csiphy irg MIPI_CSIPHY1 INTERRUPT_ STATUS7 = 0x0

Rz 74EE CSIPHY 15 545# IRQ, "[Z L [QS5] &% CSID IRQ £ 7€ X, &ifEEER

PN B B e A R e T s

#¥.#&E DPHY RI| SBHHRBZENXR
W DPHY A @, W DPHY 25| 564040 52 M nTGEAVLEC . KL Eds disi B
AHNAE 542 2% xxxx_lib.e SO AR A N A 3E47 LU 8 . I 8 00 Z0UFH B UG IE 4 RE T A IE
o NRFPIIAIR RN G150 S 80U HAR N AR 5] .

fERAERHY dtsi R E

fEREEREY xxxx_lib.c 3T

gcom, camera@78 {

compatible = "gcom,ABC";

XXXXXX

gcom, csiphy-sd-index = <1>;
// DPHY index

gcom,csid-sd-index = <3>;
// CSID index

XXXXXX

static struct csi lane params t

csi_ lane params = ({
.csi lane assign = 0x4320,
.csi lane mask = 0x7,
// 1 lane : 0x3 ,
2 lane : 0x7 ,
4 lane : Ox1F

.csi if =1,
= // CSID index

.csid core },
1, // DPHY index

{3
.csi_phy sel =
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Qualcomm Technologies, Inc.
Multimedia Driver Development and Bringup Guide — Audio 80-NU323-1
Multimedia Driver Development and Bringup Guide — Display 80-NU323-3
Multimedia Driver Development and Bringup Guide — Video 80-NU323-5
Chromatix™ 6 Camera Tuning!! 80-NK872-2
Camera Auto Focus Tuning Guide 80-N8459-1
BAM Low-Speed Peripherals for Linux Kernel Configuration and Debugging | 80-NE436-1
Guide
MSMB8960 Voice/Audio Topology and Tools Overview 80-N7634-1
Qualcomm CreatePoint Hardware Component Quick Start Guide (ZXAf) 80-NC193-10

Qualcomm Createpoint Hardware Component Quick Start Guide

(P XD

80-NC193-10SC

A.2 ZEREIAFIAIE

FRRRAE A E EX
AF B zh3f4E (Auto Focus)
GCDB % BAHHIEE (Global Components Database)
IRQ hifiEsk (Interrupt Request)
QRD Qualcomm £%1i&it (Qualcomm Reference Design)
SOF T4 (Start of Frame)
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