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8.2, 2. 1.2 LCD Panel BN G oottt s e se e e s et et et e et s et et et st s et 28
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1 f&dr
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3 REEUSBIRZF)

1 F WinRAR i 42 i FIUSB 3R Bl & 46 £, L il CDROM.20150410A.1SO;;
SRS ___________________|

&

IR S0 IE(S) WEEsE(0) HEIN) BEH)

BN B [ B an) 2R

BEEE ! =B HigEs

(] || COROM_20150410A.150 - [SO 9660 Joliet RS, 828740 11,715,260 =715

25 = S| EEEAoh 3E
ey ===

i AUTORUN.INF 41 41 ZHEE

[ setup.exe 11,418,133 11418133 mEEE

| |Setup.ico 297,086 207,086 Eim

E3-1

2 IBAT IR A I Setup.exe, s AR GRS

Z¥ Phone USB Driver =25 E=NEEN X

| =
ﬁ%{fﬁﬂ “Phone USB Driver ” &t
o

%“’Erﬂ?xﬁ#éﬁlﬁﬁﬁﬁﬁ “Fhone USB Driver ™ HIZ7dE

e

B [ 1] FaERHE-

[ Z£m | [ mAC |

E3-2
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3 RN An R FE R S RN A

%% Phone USB Driver 22 J |L= [ o [
TEFH
FEORIER - =
O
— |
{MEN: WUDFUpdate 01007, d11... 100% =

{HED: WAfCoInstaller01007. 411... 100%

{ET: WinUSECoInstaller. d11... 100%

it EF: O \Program Files'PhonellSEDriver =36

{HE: hsPlxSushser. sys. .. 100%

L B C:\Program Files'PhoneUSEDriver

L B C:\Program Files'PhoneUSEDriver

BEEENEIERE: C: \Frogram Files'PhonelSEDriveriuninstallall. exe
1=7T: "C:\Program Files'PhonelUSEDriverinstall. exe "

EFehk

PRSI

Hullzoft Install Swstem w2 46 S-lnicode
CE—$m|F—Fm > [ BEC
&3-3
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B REABIELE
4 BB/ TEHEHE

4.1 SabTEHRRN

BEN T B IR, T S R A AL T N RS ARJE RS2k, Dyt At B,
FEJf NUSB, 25 £5 AN 152 465 P 2% P HH 90085 1 B4 B, AT R AR 203k N 5] T 2t
o nE4-2. FEA SRS NEA IS, 8 QFIL T A BEATBin SCAF B
NV E ARG S % E4-1, 4-2.
% eMMC Software Download i

<+ L0 1171(0)
=} TR & =EG)
o HEE _ .
. T EEI TR, # TortoiseSVM
i BELIR . BAST FIEEEREIER(N)...
B sesmes X BT PR ER(C).
s VoiE=EERE
LR
ESE EEF(S)
Sa DroidCam Client =EEM)
A Jf.l E b JET‘:F[.R]
El4-1
B SrEEn > | ArizEs
. ] HEETriE oy IR
- B FiE AR a3 &[0 (COM #1 LPT)
- () =R - "% ECP WSRO (LPTY)
o BEEES . "% Qualcomm HS-USB QDLoader 9008 (COM24)
4 B3 T EEEO (CoMI)
= HEEE - SHE
- Bl B SRR o SEE
El4-2
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A EEREABRAE
4.2 EFAQFILT A THBindX ¥
5 FEFR 2 RARIQPST L EAL (Version = 2.7.421)
1 RGN s T Bt e &AL, &80T DAE A QFILHEAT Nk anR g sai

TEAEEL, QFILR B 149008 115 i 5 A& 1E 5 AR,  QFIL VR A i) i 11 2 X3 12 T
D o

1l FUSBIE B RAUAIPC, SRS QFIL 2 F 2 R B KAR

Fi Di tics Intert COM116 R I KR EBfEW) SEV) #EH)
isense Diagnostics Interface elect Port__
: { ) 3 sEEE =
Select Programmer & ENEE ) a é:.E.".ﬂ , lixiuyong-PC|
Programmer Path | 4§} Z5:TE » & ADB Interface
E==c = b -4} DVD/CD-ROM ¥E51%%
v [ EHEEE 1 cg IDE ATA/ATAPT 23155
I ay] EEER bR Siel
v & FipAsnE o [0 nEs
¥ - @ s b s REEE
Select Build A eEEEs 47 &0 (COM 71 LP
Search Path | | o .
Download = BEeE F Hisense NMEA Device (COML113)
RawProgram Patch = v By BEMRARE Y Intel(R) Active Management Technology - SOL (COM3)
Y5 Prolific USB-to-Serial Comm Port (COM17)
- 5 \fEE0 (COM1)
‘ b - A
(= "]
Status b pE
Process Index.0 oy B
[ s supEsE
pm AEFEAEE
pew FE. UETEREE R
- S bERE
Qualcomm Flash Tmage Loader (QFIL) 1.0.0.2 b ? ﬁfﬁi&&%ﬂ%

Hisense Diagnostics Interface (COM116)

Select Programmer

Programmer Path |E:\ver5ion\i45d1 gvl\prog_emmc_firehose 8916.mbn

Select Build -
Search Path | & FI7T

Download \.J'K:J | v HHEHL » FTHNE (E:) » version » id6digwvl v|¢,|| 1EF Y5dlgvl
| — =+ [ @
Gt = - =x% . A s
W WoE=
B T €| prog_emmc firchose 8916.mbn > 2014/12/26 19:49  MBN T2/
Status m=m || prog_emmc_Tirenose_s936.mbn 2014/12/26 19:49 MBN 30
Process Index:0 Tr e o (5
Programmer Path =l EEAEEE
Image Search Pa
Please select the
= E
£

E4-4
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3 miili “Load XML” , JEFEXT N “rawprogram_unsparse.xml” ;

@QFIL File | Tools | Help

Hisense Diagnostics Interface (COM116)

Select Programmer

Programmer Path |E:\ver5iun\i45d1 g.v1\prog_emmc_firehose 8916.mbn

Select Build
Search Path  |E-version\i46d1g.v1

Download

RawProgram Patch ~

-
i Select RawProgram File

QQ |,'. » HEHL » FT0E (B » version » id6dligwl v|¢,|| 2EE [46d1g.v1

|m v g _—

~ =R =k =

o TE || rawprogram_unsparsexml 2014/12/26 1949 XML =g

E4-5

4 EFEXTN “patch0.xml” SCAF;

@QFIL File | Tools | Help

Hisense Diagnostics Interface (COM116)

Select Programmer

Programmer Path |E:\wer5inn\i‘16d1g.v1 \prog_emmc_firehose_ 8916.mbn

Select Build
Search Path E\wersionudBd1g.v1

Download
RawProgram
() Select Patch File
O'C) (1 » WEfl » 370 E) » version » i46digl ~ |4 ]| == w6cig.1
! a0 v FriEit= SR
- = ’ e wm

5 T | | patchOxml 2014/12/26 19:45 XML 3§

| =/
&4-6
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5 A “Download” FAHTTF4E T %,

@ oFiL | File | Tools | Help B

Hisense Diagnostics Interface (COM116)
Select Programmer

Programmer Path |E ‘wersion\id6d1g.v1\prog_emmc_firehose_8916. mbn |

Download Conient __
Advanced Seitings
Solect Build | Advanced Seings |
Search Path  [E-wersion\id6d1g.v1 |

Download
RawProgram Patch ) Load XML ...
rawprogram_unsparse xml patchlaml S
‘ Download )
Status

Process Index:0

Programmer Path:E:‘wersion‘i46d1g.v1'prog_emmc_firehose 8316 mbn
Image Search Path:E:\version'id6d1g.v1

Please select the XMLfile

Qualcomm Flash Image Loader (QFIL) 1.0.0.2

E4-7

4.3 FHATFFTEHBin3X#

1R 3 B M R GURABin A% DL BITERAR H 3%, JHlATF R TF R 48,
2 b, JRFEIN A BT S R A A YRR A N TF R T B 2

4.4 {EMHFastboot FE;BindX

1 A3 FHRTIE IR 23 USBIK ) ;

2 FERHURET, %A L ERAREMAUSBL, # AFastboot T Z I ;

3 {EPClin AT fastbootfir 2317 image L AF ez, S FFboot.imgHMsystem.img I e -
N &14-8.

C:cyguwin~home“~liugiang*~ADB-208131838~ADB-28131838>fasthoot.exe flash boot hoot.img

E4-8
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5 YmiF
5.1MEECE

fEandroidtR H T, HCE i BRI R FE /G B R0, nEI5-1, 5-2:

c/androidfé . build/envsetup.sh
satup.sh

including
including wver ' fproprie ‘common/vendorsetup.sh
including sdk/ba completionsa bash

Bhisense—vpec:~/workl /msm/opsre/androidg D

&5-1

1. release
2. debug

Which would you like? [1] releass
Which product would you like? [full] full

Variant choices are:
1. user
2. userdebug
3. ang

Which would you lik

TARGET PRODUCT=full

TARGET BUILD VARTANT=user
TARGET BUILD TYPE=release
TARGET BUILD APPS=

TARGET ARCH=arm
TARGET ARCH VARIANT=armvT-a
ARGET CPU VARIANT
HOST AR &

HOST 0S=

HOST 0S5 _EXTRA=Linux—3.
HOST BUILD TYPE=releas
BUILD ID=KTUS4F
DUT_DIR=out

13.0-32—generic—x86 6d4-with-Ubuntu-14.04-trusty
a

A&5-2
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5.1 Kernel4miF

MeE dmiFA e S5, ffandroidiR H & Tmake kernel, RIT] 58 M i imagedm B, AHSLMY)
boot. imgfF. /android/out/target/product/<product name>/H 3% FN{rfF. UI&5-3.

root@hisense—vpe:~/u s android$ make kernel

PLATFORM VERSION CODEMAME=EEL
FLATFORM VERSION=4.4.4

TARGET FRODUCT=full

TARGET BUILD VARIANT=user
TARRGET BUILD TYFE=release

TARGET BUILD AFPPS=
TARGET ARCH=arm

TARGET ARCH VARIANT=armv7-a

TARGET CPU VARIANT=generic

I i) 6

HOST OS5=linux

HOST 05 EXTRA=Linux-3.13.0-32-generic-x86 64-with-Ubuntu-14.04-trusty
HOST BUILD TYFE=release

BUILD ID=KTUS4F

OUT DIR=ocut

&5-3

5.2 Lk4RiF

BCE ZmiF 5 tE )G, ffandroidiR H P dTmake aboot, BIRI5E i1k imagedwiF, #HMMH
emmc_appsboot. mbnfE. /android/out/target/product/<product name>/H 3% N{rff. U&5-4.

PLATFORM VERSION CODEMAME=REL
FLATFORM VERSION=4.4.4

TARGET PRODUCT=full

TARGET BUILD VARIANT=
TARGET BUILD TYPE=releas
TARGET BUILD APPS=

HOST ARC
HOST OS5=linux

HOST 05 EXTRA=Linux-3.13.0-32-generic-x86 64-with-Ubuntu-14.04-trusty
HOST BUILD TYFE=release

BUILD ID=KTUS84P

E5-4
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6 9h

ﬁ‘

1
(L) |

e i35 R

6.1 CameraifiRiEFg
6.1.1 &/
6. 1. 2 MG LAERIBIRED

6.1.2.1 YUVAIBayer SensorZ*%IXz}

AT HIMSM89 1624 /T 3= £k ACHS AL & [fBayer fTYUV sensorZ#%UKz5h. $ (MM_CAMERA_DIR) BRik
“Nandroid/vendor/qcom/proprietary/mm—camera/

BayerZ X% IK3)

F =3 [ 3R 3 A7 T

$ (MM_CAMERA DIR) /mm—camera2/media—controller/modules/sensors/sensor libs/

imx1

35 _lib.c/h

ov2680 1ib. c

ov2720 1lib.c

ov9724 1lib.c

sbk31lyx lib.c

YOVSEIKF)

F P =3 [ R s A T

$ (MM_CAMERA DIR) /mm—camera2/media— controller/modules/sensors/sensor libs/
spl628 lib. c

SKUAA-Shengtai—hi256 lib. c

ovb645 1ib. c

mt9ml14 1ib.c

W% 2 (A SR B A T
kernel/drivers/media/platform/msm/camera v2/sensor
spl628. ¢

hi256. c

ovh645. ¢

mt9ml14. c

6.1.2.2 FREMBLUAIMF

XA B S A — AN (1 S5 Sk A% IR BB 7 B AU SO

Bayer sensor

dtsi Xt ANkernel/arch/arm/boot/dts/qcom/ H 3% N H<target> camera%. dtsi. Lh#d
msm8916—camera—sensor—mtp. dtsi. 2/ FF TN AT H ¢

gcom, camera@) {

cell-index = <0>;

compatible = “qcom, camera”;

.} .

17
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fEvendor/qcom/proprietary/common/config/device—vendor. mk 47, F N HIIKSH N
— Mk H

1 $ (MM CAMERA DIR) /mm—camera2/media—controller/modules/sensors/module/sensor

init.c XM HHsensor 1ibs[] F4H A F ¥ Nsensor & FR.

H P25 1 BK s A2 $ (MM CAMERA DIR) / mm—camera2/media—controller/modules/sensors/

sensor libs/<snesor>H >k F<sensor> lib.c/h, EtU1imx135 lib.c/h.

B T IRS S, AL FERESCAE B 3% R Android. mk SCAFHFRAE
YUV Sensor

dts S FTkernel /arch/arm/boot/dts/qcom/ H 3% FHI<target> camerak. dtsi 3,

Lt iimsm8916—camera—sensor-mtp. dtsi, %) 75 BfEiZdtsi A AR a0 R —A
Bk H .

gcom, camera@78 {

compatible = “ovti, ovb645”;

}

H P25 a1 XS A2 $ (MM CAMERA DIR) /mm—camera2/media—controller/modules/sensors

/sensor libs/<snesor>Hx F<{sensor> lib.c/h, EtUlspl628 1ib.c/h.

B T IREN S, AT IKS SO H 3% T Android. mk SO FRAE K.

WAZ 2[R BX B /& fEkernel /drivers/media/platform/msm/camera v2/sensor/H 3% N A
<sensor>. ¢ XXM, % HF N HMakefile A EE NS FR, 75 %EfEkernel/arch/arm/configs H
F<target> defconfig 3 fFH I MCONFIG_<sensor> & X.

[

fFvendor/qcom/proprietary/common/config/device—vendor. mk 47, F N HIEKSH N

—%Ho
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6. 1. 3 JRAALMERE
6.1.3.1 WIS
6.1.3.1.1 GPIOAC &
R A, &0 DOARSE B O B8 15 E B B sensord A HIGPTO0. T &N @ M ks, Al Ll
PN H3 N fmsm—cci. txt:

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

gpios = <&msmgpio 15 0>,

<&msmgpio 90 0>,

<&msmgpio 89 0>;

gcom, gpio—reset = <1>;

gcom, gpio—standby = <2>;

gcom, gpio—req—tbl-num = <0 1 2>;

<1 0 0>;
“CAMIF MCLK”,

gcom, gpio—req—tbl-flags

gcom, gpio—req—tbl-label
”CAM_RESET1”,
”CAM_STANDBY”;

gcom, gpio—set—tbl-num = <1 1>;

gcom, gpio—set—tbl-flags = <0 2>;

gcom, gpio—set—tbl-delay = <1000 30000>;

XFFCCI, 7E N HMSM8916%E A IGPTOH T Heda At B4 4. RNIXPANGPIO R HFCCT, anif
ZPEHICCTNI2CHE S, HRFFIARLE .

gpios = <&msm gpio 29 0,

<&msm gpio 30 0>;

gcom, gpio—tbl-num = <0 1>;

gcom, gpio—tbl-flags = <1 1>;

”CCI_I2C _DATAQ”,

gcom, gpio—tbl-label
”CCI T12C CLKO”;

6.1.3.1.2 FHEpAHRECE
fEdts 3, XFF8E—sensor i s, A LLAN i B AP E

clocks = <&clock gee clk melkO clk sre>,
<&clock gece clk gee camss melkO clk>;
clock—names = “cam src clk”, “cam clk”;

XA ETERIN T A . clock—name @& M ZEn MEXT Nclocks @RI ZEnAME. Rtk
F EmPdt B, cam src clk XfMiclk melkO clk src, cam clkXfclk gec camss mclk0 clke
DL BRI BB 5, &P — R RSOk E
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6.1.3.1.3 HIFEKXKE
PMICAH,

cam vdig—supply

<&pm8916 s4>;

cam vana—supply = <&pm8916 117>;

cam vio—supply = <&pm8916
cam vaf-supply = <&pm8916

GPIO%% i #MEBLDOfE B

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>;

16>;
110>;

gcom, gpio—req—tbl-num = <0 1 2 3 4>;

gcom, gpio—req—tbl-flags =

gcom, gpio—req—tbl-label

<1000 0>
“CAMIF_MCLK”,

”CAM_RESET”,
”CAM_STANDBY”,
”CAM_VDIG”,
“CAM_VANA”;

6.1.3.1.4 12C slavetth-AcE

YUV sensor

fEdtsiCfF:

gcom, camera@78 {

compatible = “ovti, ov5645”;

reg = <0x78 0x0>;

gcom, slave—id = <0x78 0x300a 0x5645>;

PLEREMIT2C slaveHiht & )\ frkhht, HA 76 812C slavelihlt, &AKALZ SFr1C0.

ISRl AR M A T 22/

Pk hitp:/fen.graperain.com/

HEf: info@agraperain.com

20



N [HEEREABRAE

6.1.3.2 /23
6. 1.3.2.1 Sensor¥JIEH.SH
Sensor WM S EBLFE SRR (2D/3D) , e B (M E/ 5B MM, R ZRME
WE 360, WZEIdtsi SO e/ FEf A T 3R .
static struct msm sensor init params sensor init params = f{
.modes supported = CAMERA MODE 2D B,
.position = BACK CAMERA B,
. sensor mount angle = SENSOR MOUNTANGLE 360,

6.1.3.2.2 SensorfHECE

Sensorif L B A FEH HEE R (Bayers{FHEYOV) . EEARIA, MIPT 8{Fparallel, MSM8916
H S HMIPT) Flrawkg XA,

static sensor output t sensor output = {
.output format = SENSOR BAYER,
.connection _mode = SENSOR MIPI CSI,

.raw _output = SENSOR 10 BIT DIRECT,

b

6.1.3. 2.3 Bayer slaveficE
Sensor slavefit &5 B WAL N H/E E.

static struct msm camera sensor slave info sensor slave info = {
/*1Zsensor Z ALY B 11 Fx/

.camera_id = CAMERA O,

/% 12C slavetidib*/

.slave addr = 0x20,

/* sensortBik A%/

.addr type = MSM_CAMERA T12C WORD ADDR,

/* sensor id{gE*/

.sensor id info = {

/* sensor id&FfFesihiil*/

.sensor id reg addr = 0x0016,

/* sensor id */

.sensor id = 0x0135,

I

/% BB E*/

.power setting array = {

. power_setting = power setting,

.size = ARRAY SIZE (power setting),

I

PLEREMI2C slavetbtibad \fithibk, HA&7A812C slavettiht, FAKN 2 SFRIC0.
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Sensor ] T HLN FF LEZH I S T H P 28 (B 3K 30 [fmsm_sensor power settingZii#f 4514

H,
static struct msm sensor power setting power setting[] = {
}
EH AR B R AR AT LA A N FEmsm. sensor power setting arrayZiZH. iR
power down_setting/size downZf(#fs B B BCA VSN, T HLI P2 {8 FH RIS P R SN
.power setting array = {
. power setting = power setting,
.size = ARRAY SIZE(power setting),
b
power setting L& GPI0/CLK/VREG $ii &/ PG L 1741
static struct msm sensor power setting power settingl[] = {
{
.seq type = SENSOR VREG,
.seq val = CAM VDIG,
.config val = 0,
.delay = 0, //this delay is in ms
b
{
. seq_type = SENSOR VREG,
.seq_val = CAM _VANA,
.config val = 0,
.delay = 0, //this delay is in ms

b,
AR 25 M A% 23 (8] fmsm_camera_power_up () 1/ FH R AC & sensor i L HB T . ES%

kernel/include/media/msm cam sensor. hffJMzs2AY
6.1.3.2.4 W R~FE
i RASFRE XAEW N #sensor 1ib out info tHEIELEFd, .

static struct sensor lib out info t sensor out infol] = {
{

/* full size @ 24 fps*x/

. X_output = 4208,

.y _output = 3120,

.line length pclk = 4572,

. frame length lines = 3142,
360000000,
360000000,
.binning factor = 1,
.max_fps = 24. 01,

.min fps = 7.5,

.mode = SENSOR DEFAULT MODE,
I

.vt pixel clk

.op pixel clk
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6. 1.3.2.5 Sensor& {7 st
W27 sensor FIME 5 4H 5 TR A H4% B B O ANy HH O /I8 1R 27 A7 2 il o R4 A% 5 oh ) ik
RPEXAME  CRHBRGBE B34 FHE)
static struct msm sensor exp gain info t exp gain info = {
.coarse int time addr = 0x0202,
.global gain addr = 0x0205,
.vert offset = 4,
b
DR AR sensor B {247 SR S TE RO U] %5 17 28t
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,
I

6.1.3.2. 7 FHBKTE

FHHLsensor [ ZFA7 258 IL T2CK AL & sensor it B, AT H il 2 A 2H i ek HoAth 5 1) 1 48
1E 75 Ak S AL & sensor.

VIR 2 DAL B — 2 ok S (2547 28

static struct msm camera i2c reg setting init reg settingl] =

{

o

Sensor TAEI BEHTIRGBOE T8 EHRAEVF 2 3574 (DU IA), hUT 8, Has) , b1
FEF —WiTEEHT . XL A7 A A Wbulfer, JFRAILATHITIAE. RIVPA K78 —
ESEREE . 2BEgrouped parameter hold AN, B ANKIAFA7as B A7 buf fer £ a5 11

static struct msm camera iZ2c reg setting groupon settings =

{
}..
M Egrouped parameter hold AORKS, BEYEEFFFAHMESHIEIN ¥, SEINBMASLE

static struct msm camera i2c reg setting groupoff settings =

{

}..

Sensor i LA ZMERAERLI, Btz 2 — K/ANHUE AT )RR, A0 383 T A%
an 7 AR

static struct msm camera i2c reg setting resO settingsl] =

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

{
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}

AECHE L S frgain H TERGIIE, SLhrgaindh AUl a7 7 drgainZi W B sensor. & /7 77
o sensor HdatasheetZ:%m’E 1L gain i bR £

xxxx_real to register gain()

xxxx_register to real gain()

T TH BRSP4 pR BT SRR I (A Fll gaing

xxxx calculate exposure ()

T T BRI TR Al ga i n T SE IR S IEMN B A as I EL

xxxx fill exposure array ()
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6.2 LCDEiR1ER

AHTEA A A FELCDI Ay 612 / Bd B AN B (A . Horp, BFXGTLCD SR A SR H ) Th g
T EA 4 T KERNELFILKWT /) S = LCD 2P IR AN v o A, FEARTT i/ 4 1 — S B R AH < 1)
HiR .
6.2.1 BRIBEESAR

BN AH SRR RS S AT AE IR IR SN, N 7 2 (HAL) , 1 7 25 [B) A BRI 2 ok 8, DA farmework
Z. AndroidH, YEASRIALE S ECATR

kernel/drivers/video/msm/mdss - MDSS driver

kernel/arch/arm/boot/dts/qcom - MDSS DTSI and panel DTSI files

hardware/qcom/display - Display HALs

frameworks/base/services/surfaceflinger - SurfaceFlinger server

vendor/qcom/proprietary/mm—core/display - Proprietary postprocessing libraries
and daemon

mdss fb - Top-level IOCTL/native frame buffer interface

mdss mdp.c - MDP resources (clocks/irq/bus—bw/power)

mdss mdp overlay - Overlay/DMA top—level API

mdss mdp ctl - Control is the hardware abstraction to club the (LM + DSPP + ping—pong
+ interface)

mdss _mdp pipe - SRC pipe-related handling mdss _mdp_intf #*kkk - MDP panel
interface-related handling

mdss mdp pp - Postprocessing-related implementation

mdss mdp rotator - Rotator APIs (overlay set/overlay play interface)
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6.2.2 ERARITE

AT HFCEAEAN AN GHLCD B m AR R I TR RE,  FE T B A FELCD A 5 I R Al 1) 1) — M [ 1)
R AR T, FEEGHZLCD MIPT Panel. , A FEEA4F APANEE4>: KERNELFILK (Little
Kernel) .

6.2.2.1 LCD MIPI Panel S=EFifEKernel
6.2.2.1.1 LCD Panel ¥4k 5= f8

1. B 5 75 BB R AR AsE FH FILCD Panel {8 8., FF HGHFK5 B8 F B9 b s B B R AT F o
A, B B F ROLCD Pane 138 55 2., Gnis BIBEAT LU,  dndEpbid f2 A A4 BE 1), 3 K it
S AR T34 Tv8 8

2. BAF LK 2 5 C& A 8l, - HADB/fastboot/serial &4 & n] LIEH TAE. WRFE,
A REIE EEE SR JTAGHR I .

3. NIEFHILCD Panel 45 dtsifiiid . (AJLASFE EilE ) sample panel)

4. FR 45 TR A G2 58LCD Panel IDTST S /G, 75 22K B2 FIDTST ST G & i N1 G 114
FP. A
A. To choose DSI as the primary interface:
&mdss mdp {
gcom, mdss—pref-prim-intf = “dsi”;
I
B. To make the panel node gcom dsi—pref—-prim—pan:
&mdss dsi0 {
gcom, dsi—pref-prim—pan = <&dsi <vendor> 720p video>;
}

5. U5 1 5 A AKERNELY, ﬁﬂ RELCD, 75 ELOCAIELLE BoR Th e R LK 1) s, 75
KERNELit AN 8 1E 8 m A LCD o < P 22 2 7 ALK u ) 70

A.To disable the LK display, change DISPLAY SPLASH SCREEN to 0 at
bootable/bootloader/1k/target/***/rules. mk.

B. To disable the continuous splash screen in kernel in your panel DTSI file:
&dsi <vendor> 720p video{
// qcom, cont—splash—enabled; // disable continuous splash screen

I

RS ALCDIE AR T, FNINPane IR AUBC E SO, 75 B IA T JGAE LA I 1) Ay 2
T, JFEHREAERAN RS T, Bt BRI,

7. EHLCD Panel, &IGHEBRAPAIEEKES (B
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6.2.2.1.2 LCD Panel @HEANH

AATHRE ZEEXTPRILCD Panel SR (@ PEREAT fI ZEMI /M 4, IXLEJEPEAELCD Panel m5E AT
WA EEAEN, RAIEMIEEMMEH], LCD Panel 4 & 1EW KRR .

1. DSI Video mode panel
R FR PR, IR RE SELCD (LCD Panel B7R) , BUFELCD Panel A] LA s 5%E
TR, HRBRARE LA, BB, M R EICHELCD Panel (FporchfEH 4 E .

The PHY timings can be adjusted accordingly;
gcom, mdss—dsi—h—-sync—pulse: Specifies the pulse mode option for the panel.
0 = Don’ t send hsa/he following vs/ve packet (default)
1 = Send hsa/he following vs/ve packet
gcom, mdss—dsi—hfp—power-mode :Boolean to determine DSI lane state during
horizontal front porch (HFP) blanking period.
gcom, mdss—dsi—hbp—power-mode: Boolean to determine DSI lane state during
horizontal back porch (HBP) blanking period.
gcom, mdss—dsi—hsa—power-mode: Boolean to determine DSI lane state during
horizontal sync active (HSA) mode.

2. DSI Command mode panel

a) If you see “garbage” on the display, check your TE pulse using a scope and verify
that it is performing at 60 fps.

b) Verify that you are using the right GPIO for TE signal. Each MSM? has a specific
GPIO for TE.

c)To rule out that the TE is the issue, try using software Vsync by removing these
lines from the panel DTSI:
<1>;

gcom, mdss—dsi—te—-pin—select
gcom, mdss—dsi—te—check—enable;
gcom, mdss—dsi—te—using—te-pin;
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6.2.2.1.3 LCD Panel 5= EEEIR

KZHHILCD Panel s#fEA H . liresethfJy, Kk, 7EDTST)E ML E H 75 EARHE SLFRILCD
Panel ICHFM:E HResethf 7, WEKIHEIT:

gcom, mdss—dsi-reset—sequence: An array that lists the sequence of reset gpio values
and sleeps Each command will have the format defined as below:

——> Reset GPIO value

——> Sleep value (in ms)

N, LCD PanelJReset T2ty deim20ms, REH{K200ms, FEEHIE20ms, <5 —H
REFFEHigh, ResetBf PRI B U T -

gcom, mdss—dsi-reset—sequence = <1 20>, <0 200>, <1 20>;

MR ZHLCD Panel sTEEAELP1 DIRAS M ResetZh1E, BIZEfMReset 2 i 75 21 Se I REDST
CLOCKflldata lanes. DTSTJ@ME¥E H i T AT LLA R FIRER:

gcom, mdss—dsi—1pll-init:Boolean used to enable the DSI clocks and data lanes (low

power 11) before issuing hardware reset line.
Some panels have requirements to first send one frame of data followed by the

ON commands to avoid showing a garbage screen. This DTSI property helps to achieve it:

gcom, mdss—dsi—on—command-state :

This can be set to “dsi 1p mode” or “dsi hs mode” depending on whether the ON commands
need to be sent before OR after HS data transmission begins.

Some panels have requirements to send the OFF commands before turning OFF high—speed
data transmission to avoid any fade—out effect. The following property helps achieve this:

gcom, mdss—dsi—off-command-state :

This can be set to “dsi 1p mode” or “dsi hs mode” depending on whether the OFF
commands need to be sent after OR before HS data transmission stops.

R T, TEBEMIPT CLKIGLARFFAY S RS, WE R

int mdss dsi on(struct mdss panel data *pdata)

{

sdskskskiokskkokskokkokskkokskkokskokskoksksokskk ok ok ok

if (mipi—>force clk lane hs) {
ud2 tmp;
tmp = MIPI INP((ctrl pdata—>ctrl base) + Oxac);
tmp |= (1<<28);
MIPI OUTP((ctrl pdata—>ctrl base) + Oxac, tmp);
wimb () ;

}
LA Fr e % Bmipi—>force clk lane hs = 1,
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6.2.2.2 LCD MIPI Panel =FifE-Lk

MR =187 5 B RS, AT B /2 1 SE AEKERNEL i i 1 i 52LCD Panel, 28 J5 A
SELKI o

1. fE ALK FILCD Panell, B 56T BEMHIARI 2 EH Atk b e iEREA B 108 JTAGH
1, DMEF£E LK 5 2 LCDIN i Al BE B i) L, JF— ERIE S e = W TRIRAS .

2.Create the panel header file using the GCDB tool or by referring to one of the
existing header files present in:
bootable/bootloader/1k/dev/gcdb/display/include/

3.LCD Panel header filefl|d)5, W¥HHRME| LA HRXH (in step 2)

4. Assuming that the panel is already up in kernel, you can either use the same DSI
PHY timings as kernel. If kernel is not up, to calculate the timings and add them to the . xml
file or directly in the header file if you are not using GCDB.

5. After making the header file, include it in
bootable/bootloader/lk/target/msm8916/0oem panel. c
add <Vendor> <Resolution> VIDEO PANEL case on init panel data function

6. EFEZLCD Panel BIFF KR b, IEH B ANR, BEHEGUIER ).
a). WRAGEIER B3, AN OE#E JTAGHFTEIARLOGE B EF A E R, RS
RER, HEHWIE.
b) . IR T logH AT R(E B, LCD Pane li& & AR IEH J5 8, A 75 E dump H >RLKAH FDST
FAranll, JFEKERNELH REE4T %5 bt (HERTKERNELH CL 48 IE % A JF i 7RLCD Panel) .
TELKHdump LCD DSI ZFAF 28 B 75 E0E H JTAG. N IH##id A 20 (B P AR R 7R DS T 27 A7 8 1Y 5t
Huhk,
mdss dsiO: qcom, mdss dsi@fd922800 ({
compatible = “qcom, mdss—-dsi-ctrl”;
label = ”“MDSS DSI CTRL->07;
cell-index = <0>;
reg = <0xfd922800 0x1f8>,
mdss dsil: qcom, mdss dsi@fd922e00 ({
compatible = “qcom, mdss—dsi-ctrl”;
label = ”“MDSS DSI CTRL->17;
cell-index = <1>;
reg = <0xfd922¢00 0x1£8>,
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6. 2.3 E#FFHlLogo

BT RAE— T EAEHRITHLogo TFHLERIIE—KE K TIE .
2 HiT T HLLogo FVS AT ik 73 #2 AE LK 50 BCSE IR, BRI L Logo ) 58 #1775 2L AE LK iy
Ji%

ot

e 2R 2 Logo B R A% X,  BAT20P B R

B H K. 720X1280

Kl A#%: png

IR ALiR: 24
HIEL ERE RS, S HFHLLogo A HIE, BEKIE A4 Nlogo, SRJEH logo F#4 Il
F|—F H%:

bootable/bootloader/1k/target/PROJECT NAME/logo

TS B IELK, T EE TR AT,
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6.3 TPEIR &R
6.3.1 TP JRIB T

TPYERLAT B £ E fFkernel &, YR HIA B ABCI0T

kernel/drivers/input/touchscreen/ts func ts.c - TfifHR$EE

kernel/drivers/input/input. c —H T R G A AR
kernel/drivers/input/touchscreen/focaltech/ —ZZACHY
kernel/drivers/input/touchscreen/goodix/ ——C TG

6.3.2 TP ARHIE
6.3.2.1 TP HEERENA

L B e @ ZRBUT A E - I TP Pane 5 /8., JF ELXS TR A8 A AT A b S B P 04T 1P
ANBE s, BEMX EAE A AITP Panel BB AR (5., B IIEEAT LEXY, A b RE A AR BE i, 1 B i
S E AR AT 48

2. NEFHEITP PaneltEf¢dtsiffiid . (RILASFE i@ K sample panel) dtsif4
— W BRI AF U Ekernel /arch/arm/boot/dts/hisense/<xxx>/xxx. dtsi .

3R RA R B I H dtsi, .

12c@78b9000 { /*BLSP1 QUP5%/

focaltech@38 {
compatible = “focaltech, 5x06” ;
reg = <0x38>;
interrupt—-parent = <&msm_gpio>;
interrupts = <13 0x2>;
vdd-supply = <&pm8916 117>;
vee _i2c—supply = <&pm8916 16>;
focaltech, reset—gpio = <&msm gpio 12 0x0>;

focaltech, irq—gpio = <&msm gpio 13 0x2>;
focaltech, display—coords = <0 0 720 1280>;
focaltech, panel—coords = <0 0 720 1280>;
focaltech, button—map = <139 172 158>;
}
FEREEHRE R Bvee, vdd, reset intBH, MR, dEEARKE.

4. fEprobe & B P X AR S IC B AT MG &, bR, RIS, M2 R BIEE
it brdts:

ft5x06 parse dt (&client—>dev, pdata) ;

err
FH

err = ft5x06 power on(data, true) ;
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Hh BT F A -
err = requested threaded irq(client—>irq, NULL,
ftbx06 ts interrupt,
pdata—>irqflags | IRQF_ONESHOT,
client—>dev. driver—>name, data) ;
K T2C3H0 15 «

ft5x06 i2c read(client, &reg addr, 1, &reg value, 1) ;

5.3 %P, BRHEETLLERKES 55 .
6.3.2.2 TP T INREN 2B

AN HOR 2B TP A AR DG AT T A 41

LI H <AL ke 0, DME T 2T DRkt . X T A S A SRR DIRE T A, —
8 “NOT SUPPORTED” (JFE: KE) .

(1) /sys/ctp/ctp test /rawdatashow

Rk, WA ravdataZidiEE S
(2) /sys/ctp/ctp test/rawdatainfo

Rk, Bonrawdatalf)F Z0EE ECN_EFIRAE S . #8“RX: 15 TX: 25 HIGH: 10000 LOW: 65007,
—RFOLT, ARG, A MEIE R T X, AT IR, fild bR s 2 S A A
18t (power/vol+/vol-) —[ER &N, ARZiELravdatafi s, KL, A RCEEHN YL SIEEE
L (743 BB

(3) /sys/ctp/ctp test/resettest
Hig, Eorresetfs 5&fgs R, el L. 0 KW 1 BIh.

(4) /sys/ctp/ctp test/fwversion
Rz, BIRY4uTICH FE R4S, L10XO0B,
e RAS NAFIESE, nETRE, BITAKRE.

(5) /sys/ctp/ctp test/fwhostversion
Rke WoRhAREE R R A S
e RAS NS, nETRE, BIAUAKRE.

(6) /sys/ctp/ctp test/fwmoduleid
R, BRBEAID,

(7) /sys/ctp/ctp test/caltest
Rk, K#Ebrd, Bz TPe G rd k. 0. RARiE; 1. Rk,

2. T @ ffkernel /drivers/input/ts func test.c™, TEICHFHEACHE H
SEAERFE O, FAEprobe R H0H A FH an R BB B TIEM
factory ts func test register(data);
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6.3.2.3 TP E4FHNEH
ARFTXITP pane ] [E 45T+ 2 DhEA ] #4141

1. TPREVAFARILEWMALT L. BRI R,

U B FEFFALRAR FOI0 N fid 57 [ 4 R A o FEHLINE, S i fi 7 [ 12 2 15 75 247
9, MRFEAY, SRR FmIFFEH SR, FREE E RS SETYIRAE: WRA T ZEL,
M Ak ST LR . TR ESLIIhRE A A W, kernel /s RIS THRE T 25, WIF:

(1) /sys/ctp/ctp update/fwstate

Rig. 0: TPREMFEATREAY: 1. TPREMFFEAL.

(2) /sys/ctp/ctp update/fwupdate

“Li—“%’o

BEGZE, 00 FHERIG 1o FHERON: 20 TR, [ AUS A “UPDATE” JIE0 AR
HFHE IR -

e VAR E N644, fFinit. reF ik Bowner Nsystem, PAHEZIHCTSIINR .

2) TRIV G N T REMSAE L AT G e [ 1, i A BB TR RRCAS, 7 ZESEELT R Tt

PAhBE R ThAE . JriAAE, KR EBCE TR, BTG, DU R A7 AR S Akernel
PRI AU S X Tkernel, FARZIRUNT:

/sys/ctp/ctp update/fwbinupdate

B,

BERUCZ AT AL, 00 FRURIG 1. FRURTh: 2. AZodb: [ZT A B NEHAEE S, 8 shfh
}j-?:/fq:ﬂéﬁo ﬁn:

echo /sdcard/0x53 0x67 20131016.bin > /sys/ctp/ctp update/fwbinupdate.
Fe WANRNE N644, Finit. reP i Bowner Nsystem, PAHEZMCTSIINR

120 S AE @ fEkernel /drivers/input/ts_func test.c, fEICAHIVFACAG th LIl <42 1

Data—>ts test dev.check fw update need = factory check fw update need;
Data—>ts test dev.proc fw update = factory proc fw update;

FE{Eprobe B E A E A a0 R £ L A TEM

factory ts func test register(data);
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6.4 UART
TBD

6.5 USB
TBD

6.6 GPIO
TBD
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7.1 LCD/CTP

LCD/CTPHEAZ T AR IES KR T-1.

| H IC#S
LCD
HIMAX HX8394A, HX8394D
ORISE O0TM1283A, 0TM1287A
CTP
GOODIX GT915L, GT9157
FOCALTECH FT5336, FT5446
x1-1
7.2 Camera
Cameraffi#£ 3l i | RIESHRKT-2.
| H IC#S
Omnivision
0v8865 (8M)
0V5648 (5M)
0v2680 (2M)
Sony
IMX219 (13M)
IMX214 (8M)
Samsung
SH5K3M2 (13M)
S5K5E2 (5M)

12
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7.3 {5425
fE IR HERE T M YRGS H R T-3,
[ ICRE
IR AL g
KIONIX KXTIK1004
BOSCH BMA222/223
b AL k3
AKM AK09911
BB L g
AVAGO APDS9930
CAPELLA CM36686
R7-3
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