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Introduction

— Perl script is used to auto generate source file and header file of
DDR initialization.
Location:

alps/vendor/mediatek/proprietary/bootable/bootloader/preloader/t
ools/emigen/S{platform}/emigen.pl

— Memory DB file

Location:
alps/vendor/mediatek/proprietary/bootable/bootloader/preloader/t
ools/emigen/S{platform}/ MemoryDeviceList MTxxxx.xls

Note:
Please confirm if the memory[to use] has been verified in MTK Online-

>QVL(New). If verified, get information from MTK Online->QVL(New) and
merge it in the last line of this file. If not, submit eService for memory
verification.
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MemoryDeviceList MToxxx.xls (e.g)

Hynix HITQZ6ADFTBCUR MCP{eMMC+LPDDR3) R0 _BYTE+R1_NORMAL 16384+8192 MTE765
Hynix HITQZVADFTMCUR MCP{eMMC+LPDDR3) R0 _BYTE+R1_NORMAL 16384+8192 MTE765_EVEB
Hynix HITQ1TABJTCCUR MCP{eMMC+LPDDR3) R0 _NORMAL+R1_NORMAL 8192+8192 MTE765_EVEB
Samsung KMQEGD013M_B318 MCP{eMMC+LPDDR3) R0 _NORMAL+R1_NORMAL 8192+8192 MTE765_EVEB
Samsung KMGDE001BM_B421 MCP{eMMC+LPDDR3) R0 _BYTE+R1_NORMAL 16384+8192 MTE765_EVEB
Micron MT29TZZZ5D7TDKFRL_107 MCP{eMMC+LPDDR3) R0 _NORMAL+R1_NORMAL 8192+8192 MTE765_EVEB
Micron MT29TZZZTDTDKLAH_107 MCP{eMMC+LPDDR3) R0 _BYTE+R1_NORMAL 16384+8192 MTE765_EVEB
Hynix HIHPa2ZACPMMDAR MCP{eMMC+LPDR4X) R0_NORMAL+R1_NORMAL 16384+16384 MTE765_EVB
Hynix HICCHNNMNBJTALAR_MNUD Discrete LPDDR3 R0_MORMAL+R1_NORMAL §192+8192 MTE765_EVB
Samsung KMRDE0014M_B512 MCP{eMMC+LPDDR3) R0 BYTE+R1 BYTE 16384+16384 MTE765_EVB
Biwin BWMDEXIZHZA _LP4 Discrete LFODR4 R0_MORMAL+R1_NORMAL 12288+12288 MTE765_EVB
ONF_VAL CONH_VAL FR RP RPAR R R RP RPAB
0xa63a066| 0x0048a063 0x0046a063 | 0x04210000) 0x48480003) 933 b 1 20 7 mt6765 1 1 1
0xal63a066|  0x0048a063 0x0048a063 | 0x04210000 0x48480003| 933 b 1 20 7 mt6765 1 1 1
0xa053a056 |  0x0044a053 0x0044a053 | 0x00421000 | 0x44440003| 933 b 1 20 7 mtG765 1 1 1
0xa053a056|  0x0044a053 0x0044a053 | 0x00421000 0x44440003 933 b 1 20 7 mt6765 1 1 1
0xal63a066|  0x0048a063 0x0048a063 | 0x04210000 0x48480003| 933 b 1 20 7 mt6765 1 1 1
0xa053a056 |  0x0044a053 0x0044a053 | 0x00421000 | 0x44440003| 933 b 1 20 7 mtG765 1 1 1
0xa63a066| 0x0048a063 0x0046a063 | 0x04210000) 0x48480003) 933 b 1 20 7 mt6765 1 1 1
(xF053F154|  0x0444F051 0x0444F051 | 0x00421000 | 0x44440003 mt6765
0xa053a056 |  0x0044a053 0x0044a053 | 0x00421000 | 0x44440003| 933 b 1 20 7 mtG765 1 1 1
Oxalajala6| (0x0088a0ad 0x0086a0ad | 0x04210000) 0xB8880003| 933 b 1 20 7 mt6765 1 1 1
(xF053F154]  0x0433F051 0x0433F051  [[0x00421000  0x33330003 mt6765
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EMIGEN Flow

Input Parameters
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Processing

Output Files
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EMI Customization

= Customization Files

File Description

alps/vendor/mediatek/proprietary/bootable/bootloader/preloader/custom/S{PROJECT}/inc/cu
stom_MemoryDevice.h

custom_MemoryDevice.h | The customization file for EMI setting

=  How to customize

Config memory in custom_MemoryDevice.h
* E.g, MT6765 project supports two MCPs

#define BOAED TD MI&TEE_EVE

#define C5 PART MIMEEE[0] HOTGZEATF TECR

Make sure the memory is verified(refer to page EMI Introduction)

Rebuild preloader when memory is config/changed
= Build command: make -j24 pl 2>&1 | tee pl.log

= Remind: Must run ETT procedure before EMI customization

Reference: MTxxxx ETT & stress test reference V0.1.pdf
(File Path: MTK Online -> QVL(New) -> memory -> MTK_MVG_TOOLs.rar

-> MT6xxx_ETT_and_stress_test_reference)
CONFIDENTIALB
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Combo Memory Feature

= Collect EMI settings of specified memory into codebase in
compile time.

= Select correct EMI settings of one memory in runtime.

= User can change memory without re-compiling/downloading

pre-loader image if required MCP devices have already been
specified in configure files.

m CONFIDENTIALB
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eMMC Partition Management

= 4 Default Areas of Memory Device
— 2 x Boot Area Partitions for Booting
— 1 x Replay Protected Memory Block Area Partition
— 1 x User Data Area

Boot Area Partitionl User Data Area
0x00000000 0x00000000

»

Boot Area Partition2 \

0x00000000 \ Size as multipe of

T o8KB

/

RPMB Partition 4
0x00000000 | 4

Card size - 1
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Partition Table & PTGEN

= Partition Table

There is ONLY one excel file in the codebase, which pre-config the
partition layout by platform.

Location

alps/device/mediatek/build/build/tools/ptgen/S{platform}/partition_t
able_MTxxxx_emmc.csv

= PTGEN

Perl script is used to parse partition table, and generate source and
header files including partition layout information.

Location
alps/device/mediatek/build/build/tools/ptgen/S{platform}/ptgen.pl
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PTGEN Flow

BoardConfig.mk

Input Parameters Processing Output Files
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How to customize for platform
— Modify colume “Size_ KB” in partition_table_MTxxxx.csv

1 Partition MName, Tvpe, Size Kb, , Fegion, Reserved, Download, Dowrdoad File, OTa Updsat e, EmptvEHoot MNeeded, FastEoot_ Erase, , FastBoot Download, , Operation Type
2 s BNZ USET, 24 25 25 STUZ, USET, BNE, USET,
Spreloader, Raw data, 254, 0, , EMMC_BXOT1_BOOT2, M, ¥, ATTC, T, M, M, , I, , BOO TLOADERS
4 pzpt, Raw data, 32. 0, , EMWC_TSER, N, M, NONE. N, M, ¥, M. ¥, M, A0TO
Sboot_para,Rew data, 1024, 0, , ENMC_USER, M, I, MOME, M, M. I, . M, , ATITO
B recovery, Raw data, 32763, 0, , ENMC_USER, M, T, A0TO, ¥, M, Y., ¥, , ATTTO
T recowvery_ramdisk, Raw data, 32768, 0, . EMM__TUSER. M, ¥, recovery ramdisk. dmeg, ¥, M. V. . 7. . A0TO
8 recovery_wendor, Raw d=sta, 16384, 0, ,ENMC_TISER, M, ¥, recovery—wendor. img, ¥, M, ¥, , T, , 4TTO
S para, Raw data, 512.0,, EMMI_TSER, M, M, NOHNE, I, , ATTTO
10 custom, EXT4, 558320, 0, , EMMC_USER, M, 7, 4ITTC, M,
11 expdb, Raw data, 204500 0, , EMMC_TTSER, M, M, MONE, M, M, I, , M, , ATTTO
12 frp, Raw data, 1024, 0, . ENMC_USER, M, M. MOME. N, M, M. , I, , A0TO
153 nwefg, EXT4, 32765, 0, , EMMC_TISER, N, M, NONE, I, 1,
14 nwdat =, EXT1, 6553546, 0, , ENMC_USER, M, I, MOMNE, I,
15 met adat a, Raw data, 32768, 0, . EMM__USER. N, H, N2
ldprotect 1, EXT4d, 8132, 0, , EMMNC_TTSER, M, M, NONE. 1,
1Tprotect2, EXT4d, 8122, 0, , EMNC_UTSER, M, M, NONE, I, M, M,
18 seccFz, Raw data, 512, 0, , EMMC_USER, M, I, MONE, M, I,
189 per=si=t,E¥T4d, 49152, 0, , EMMN__TTSER, M, M, NONE, I, M, M,
20 =ecl, Raw data, 2045 0, , EMMC_TTSER, N, M, NONE, M, I, M, , I, , ATTTO
21 proinfo,Raw data, 3072, 0, , EMMC_TUSEER, M. N, MOME, M, M. I, . I, . PROTECTED
22 efu=ze, Raw data, 512, 0, , EMMC_TTSER, M, ¥, efuse. imz, M, T, I, , M, , ATTTC
23 mdl img. Baw data, 102400. 0, . EMMC_USEE, N, Y. mdl imsz. img. . M, M, , M, . A0TO
Zd mdl d=p, Raw data, 16384, 0, , EMMC_TUSER, M. ¥, mdld=p. imz, ¥, N, I, , M, , AUTO
28 spmfw, Raw data, 1024, 0, , ENMC_TZER, M, ¥, spmfw. img, ¥, M, I, , IT, , ATTTO
268 =cpl, Raw data, 1024, 0, , EMMC_TTSER, M. ¥, scp. img, ¥, M. ¥. . T . ATTO
27T =cp2, Raw data, 1024, 0, ,EMMC_TISER, M. ¥, scp. imz, ¥, M. ¥, . T, . ATTTO
28 zspm_ 1, Raw data, 1024, 0, ,EMMC_TUSER. N, ¥, sspm. img, ¥, M, I, , I, , ATTTO
280 z==spm_2, Raw data, 1024, 0, ,EMMC_TUSER. N, ¥, s=spm. imgz, ¥, M. I, I, , ATTTO
30 cam_wpual, Raw data, 4034, 0, , EMMC_TUSER, M, ¥, vpu_partl.bin, ¥, N, M, ., I, , ATITO
531 cam_wpuZ, Raw data. 51200 0, . EMMC_USER, M, Y. vpu_partZ.bin, ¥, N, M, . M, . ATTTO
532 cam_wpnd, Raw data, 51200 0, , EMMC_USER, M, ¥, vpu_part3.bin, ¥, N, M, . M, , ATITO
33 gz=l, Raw data, 16384, 0, , EMMC_TTSER, M, M, NONE, M, I, I, , I, , ATTTO
534 g=2, Raw data, 16384, 0, , EMMC_TTSER, N, M, NONE, M, M. M, . . . ATTO
S35 nwr am, Raw dat a, 65536, 0, . EMMC_TUSER, N, M., NONE, M, M, I, , N, . BTMREG TON
36 1k, Raw data, 1024, 0, , ENMC_TISER, M, ¥, 1k. img, ¥, ¥, ¥, M, ¥, I, 4770
37 1kZ2, Raw data, 1024, 0, , EMMC_USER. M, ¥, 1k.imz, ¥, M, ¥. N, ¥, 0, ATTO
S8 boot, Raw data, 32768, 0, , ENMC_USER, M, ¥, boot. img, ¥. N, ¥, . ¥, , ATTO
3% logo, Raw data, 3192, 0, ,EMMC_TTSER, M. ¥, logo. bir, M, ¥, ¥, I, ¥, M, AITTO
40 odmdtbo, Raw data, 16384, 0, , EMMC_TUSER, N. ¥V, adndtbo. imz, ¥, N, ¥, ., ¥, . ATTTO
41 dtbo, Raw data, 8122, 0, , EMNWC_TT5ER, M, ¥, dtbo. img, ¥, M, ¥, . T, » ATTO
dZtesl, Raw data, 5120, 0, ,EMNC_TUSER. M. ¥, tec. img, ¥, ¥. N, . N, . ATITO

uu:zuu
:
=
B
&
=]
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Partition Layout Customization
- for Project

How to customize for project
— Modify BoardConfig.mk

* Base Project
alps/device/S{COMPANY}/S{BASE_PROJECT}/BoardConfig.mk

* Flavor Project
alps/device/S{COMPANY}/S{BASE_PROJECT} {SFLAVOR}/BoardConfig.mk

— Example modification in BoardConfig.mk

40# BOARD MTE_SYSTEM SIZE_KE :=1155072
41 #BOARD MTE_SYSTEM_SIZE KB :=2621440
42 BOARD_NTE_SYSTEM SIZE_EE :=1153435

43 BOARD_NTE_CACHE_SITE KB :=358400

44 BOARD_MTE_VENDOR_SIZE_KE :=409600

45 #B04RD NTE_USERDATA_SIZE KB :=1081344

How to make modification valid

— Recommend
* Build command: make -j24 2>&1 | tee build.log

M CONFIDENTIALB
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Partition Mapping

Boot Partition 1

Partition Table

Boot Partition 2

RPMB
hr——————
1 GP1
l- ---------
o
1
‘- ---------
prrrrrrrrrr
1 GP4
‘- ---------

User Area
eMMC

CONFIDENTIALB

Partition_Mame Type
e | Rawdan
pgpt Faw data
proinfo Faw data
nyvram Faw data
protectl EXT4
protect? EXT4
Ik Faw data
para Faw data
boot Raw data
recovery Faw data
logo Faw data
expdh Raw data
seccfy Raw data
oemkeystore Faw data
Secro EXT4
keystore Faw data
teel Raw data
tee? Faw data
persist EXT4
custom EXT4
frp Raw data
nvdata EXT4
metadata Faw data
system EXT4
cache EXT4
userdata EXT4
intsd FAT
otp Faw data
flashinfo Raw data
sqpt Faw data




Software Package Download

= Download Agent
— The agent on target to perform the download procedure upon tool request

= Scatter File
— Location:
alps/out/target/product/SPROJECT/SPLATFORM_Android_scatter.txt
— Describe the start address of each partition to download
— The PLATFORM name is embedded into scatter file name, and tool will check if
platform matches devices while handshake

32
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P Display Driver Location

<kernel>/driver/misc/mediatek/video/common

mtkfb_fence.h, font_8x16.c, mtkfb_dummy.c

Common <kernel>/driver/misc/mediatek/video/include
disp_session.h, disp_svp.h, mtkfb.h, mtkfb_info.h, mtkfb_vsync.h
~ <kernel>/driver/misc/mediatek/video/<platform>/dispsys
Dispsys ddp_ovl.c/h, ddp_rdma.c/h, ddp_reg.h, ddp_color_format.c/h, ddp_debug.c/h, ddp_dpi.c/h, ddp_drv.c/h,

ddp_dsi.c/h, ddp_dump.c/h, ddp_hal.h, ddp_info,c/h, ddp_irq.c/h, ddp_irq.h, ddp_log.h,
ddp_manager.c/h, ddp_matrix_para.h, ddp_met.c/h, ddp_mmp.c/h, ddp_path.c/h, ddp_wdma_ex.c/h,
disp_event.h, display_recorder.c/h

<kernel>/driver/misc/mediatek/video/<platform>/videox

Videox _J disp_drv_platform.h, debug.c/h, disp_assert_layer.c, disp_assert_layer_priv.h, disp_drv_ddp.h,
disp_drv_log.h, disp_dts_gpio.c/h, disp_helper.c/h, disp_lcm.c/h, disp_utils.c/h, fbconfig_kdebug.c,
mtk_disp_mgr.c/h, mtkfb_console.c/h, mtkfb_fence.c/h, mtk_ovl.c/h, primary_display.c/h,mtkfb.c

<kernel>/driver/misc/mediatek/lcm

LCM lcm_common.c,lcm_gpio.c,lcm_i2c.c,lcm_pmic.c,mt65xx_Ilcm_list.c/h
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LK LCM CONFIGURATION
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Step 1: Add your <lcm driver>
e Add your <lcm driver> into the following path:
alps\vendor\mediatek\proprietary\bootable\bootloader\lk\dev\lcm
e Take <nt35595 fhd dsi_vdo_truly tps65132> for example:

\alpstboaokablel bootloadert Ik desi lcrnk 35595 _Fhd_dsi_wdo_truly_tpse5132

Mame | Size | Tvpe
ICink35595_fhd dsi_cmd_kruky_tpseS132_720p File Folder
nt3s59S fhd dsi wdo Erul File Folder

nt35595_Fhd_dsi_wdo_truly_tpseS132 File Folder

File Falda..

~ Folders ||Ev

|'I,El||:I5'I,|III:IDtab|E'l,bDDt|DadEf'l,|k'l,dEV'I,|Em'l,|'lt35595_|:hd_d5i_\-'dI:I_trLI|‘;.-'_t|:ISE|5132 |

Mare | Size | Tvpe
=] Makefile 1KE File
nt35595 Fhd_dsi_wdo_truly_bpseS132.c | 33KE CFile
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Step 2: Add your <lcm config> in <project> makefile

e Add your <lcm confing> in <project>.mk
alps\vendor\mediatek\proprietary\bootable\bootloader\lk\project\
<project>.mk

e Take <nt35595 fhd dsi_vdo_truly tps65132> for example:

MTK_EMMC_SUPPORT = ves

DEFIMNES += MTK_MEW COMBO_EMMC_SUPPORT
MTK_KERMEL_POWER_OFF_CHARGING = no
MTk_LCM_PHYSICAL ROTATION = 0

CUSTOM_LK_LCM = "nt35595_fhd_dsi_vdo_truly_tpse513z "

MTE_EMMC_SUPPORT = ves

DEFIMNES += MTK_MNEW _COMBO_EMMC_SUPPORT

MTE_KERMEL _FOWER_OFF_CHARGING = no

MTE_LCM_PHYSICAL _ROTATION =0

CUSTOM_LK_LCM = "nt35595_fhd_dsi_wdo_truly_tpsa5132 otm9608_ghd_dsi_cmd”
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Step 3: Add your <lcm main structure> into Icm list

e Add your <lcm main structure> into lcm list in
alps\vendor\mediatek\proprietary\bootable\bootloader\lk\dev\lcm

\mt65xx_lcm_list.c
e Take < nt35595 fhd dsi _vdo truly tps65132 > for example:

extern LCM DRIVER nt35596 . fhd d51 rdo truly lcm dry;
extern LCM DRIVER nt35595 fhd d=i vdo  truly 1om dry:
exvrern LOM DEIVEER nt35h95 fhd ﬂsj_mﬂ_t,ﬂ_]_'l_y_]_m drr:
extern LCH DRIUER |t35595 fhd d=si cmd truly tps65132 1com drvg
ExXtern i o ¥ LpPSO0 (

#if defined(NT35535 FHD D3T CMD TRULY TP365132)
&REISERE Fhd dsi cmd Fruly FpseSl32 lcom drv,
#endif

#if defined (WNT35595 FHD D3I WDO TRUOLY TP365132)
ARk 3I5595 Ffhd dsi wido Fruly Epsesl3Z2 lom drvp
#endif
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LK LCM Configurationa/s)

= Step 4: Switch logo if LCM resolution is different.

* Modify define marco of BOOT _LOGO in
alps\vendor\mediatek\proprietary\bootable\bootloader\lk\project\
<project>.mk

e Take <nt35510 dsi_cmd 6572 qvga> for example:

S HBOOT LOGD := wvga
0 BOOT LOGO 1= guvga

zz |

23 PLATFORM := mtai5:2
4

5 MODULES += 3

bl =S dev/keys
] libh/ptable %
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LK LCM Configuration s/s)

= Step 5: Rebuild Ik
e Rebuild Ik and re-download lk.bin.



KERNEL LCM CONFIGURATION
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Step 1: Add your <lcm driver>

e Add your <lcm driver> into the following path:
alps\kernel-4.9\drivers\misc\mediatek\lcm)\

e Take <nt35595 fhd dsi_vdo_truly tps65132> for example:

v e Lhalpstkernel-3, 100 driversimischmediatekilcm

Mame |
[ant35590_hd720_dsi_cmd_cmi
[ant35590_hd720_dsi_cmd_trulyz
[ant35590_hd720_dsi_swdo_kruly
[ant35595_Fhd_dsi_cmd_kruly
ank35595_Fhd_dsi_comd_truly_ntS0358
ank35595_Fhd_dsi_comd_truly_ntS0358_720p
ank35595_Fhd_dsi_cmd_truly_ntS0358_freega
[ant35595_Fhd_dsi_cmd_truly_ntS0358_ghd
[ant35595_Fhd_dsi_cmd_truly_ntS0358_wega
[ant35595_Fhd_dsi_cmd_truly_tpseS132
[ant35595_Fhd_dsi_cmd_truly_tpse5132_720p
[ank35595 Fhd dsi wdo brolky
nk35595_fhd_dsi_wdo_truly_tpse5132
Cnt35596_Fhd_dsi_wdo_krul

. ‘.[alps'l,kﬂrnel-S. 10driversimiscimediatekllcmint35595_Fhd_dsi_wdo_truly_tpseS132

Mame -~ | Size | Tvpe | L
| Makefile 1KE File 1
E] nt35595_Fhd_dsi_wdo_kruly_tpseS132.c 33KE CFile 1
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Kernel LCM Configurationz/s)

= Step 2: Link your <lcm object>

* Link your compiled <lcm object> in alps\kernel-
4.9\drivers\misc\mediatek\lcm\<lcm>\Makefile

* Take < nt35595 fhd dsi_vdo truly tps65132 > for example:

"7 Slalpsikernel-3. 10 driversimiscimediatekylcmint 35595 _Fhd_dsi_wdo_truly_tpsgSi3z

e | Size | Type |
| =0 makeFile 1KE File 1
nt35595_Fhd_dsi_wdo_truly_tpse5132.c 33KE CFile 1

include §(srotree)/drivers/misc/mediatek/Makefile. custom

|ohi-v += nt35535 fhd dsi wdo truly tps65132.0 |

Y meouer 4 CONFIDENTIAL B u
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Step 3: Add your <lcm main structure> into Icm list
e Add your <lcm main structure> into lcm list in alps\kernel-
4.9\drivers\misc\mediatek\lcm\mt65xx_Ilcm_list.c
e Take <nt35595 fhd dsi_vdo_truly tps65132> for example:

#if defined(NT35595 FHD D3I CMD TRULY TP36513Z)
LpE3LERE5 fhd dsi cmd rruly Fpse5l32 lem drv,
#endif

#if defined (NT3E595 FHD D3I WDO TRULY TPIE513Z)
An k35595 Ffhd dsi wlo Fruly Epsesl32 1loem drvi
#endif

* alps\kernel-4.9\drivers\misc\mediatek\lcm\inc\mt65xx_lcm_list.h

extern LCM DRIVER nt35596 fhd dsi vdo  truly lom dry;
extern LCM DRIVER nt35595 fhd d=i vdo  truly 1lcm dry:
evtern LOM DRIVEER nt35595 thd ﬂm_mﬂ_t,ﬂ]_‘l_y_]_m dry:
extern LCH DRI?ER |t35595 fhd dsi cmd truly tps65132 1om drrg
EXLErnD d d ¥ tpso i
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Kernel LCM Configuration ays)

= Step 4: Add your <lcm config> in <project> deconfig
and modify LCM width and height

= Add your <lcm config> in <project> deconfig in alps\kernel-4.9\arch\
<armxx>\configs\<project>_defconfig and <project> debug defconfig

e Take <nt35595B fhd dsi_cmd_truly_nt50358> for example:

CONFIG_MTK_JPEG=y
CONFIG_MTK_LCM=y
| CONFIG_CUSTOM_KERNEL_LCM="nt35695B_fhd_dsi_cmd_truly_nt58358" |
CONFIG_MTK_LENS=y
CONFIG_MTK_LENS_DUMMYLENS_SUPPORT=y

CONFIG_MTK_LENS_AK7371AF_SUPPORT=y

* Modify the LCM width according to the new resolution

CONFIG MTK LCM PHYSICAL ROTATION="Q"
CONFIG_LCM HEIGHT="1920"
CONFIG_LCM WIDTH="1080"

CONFIG_MTK AAL_SUPPORT=y
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Kernel LCM Configuration s/s)
= Step 5: Rebuild kernel and bootimage

Return to alps folder in console.
Rebuild kernel and bootimage, and re-download boot.img



DEVICE LCM CONFIGURATION
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Device LCM Configuration /)

= Step 1: Switch logo modify LCM width and height if
LCM resolution is different

alps\device\<mediatekprojects>\<project>\ProjectConfig.mk
e Take <nt35595B fhd dsi_cmd_truly _nt50358> for example:

BOOT LOGO = fhd |
BUILD KERNEL = yes

BUILD LK = yes

KBUILD OUTPUT_SUPPORT = yes
LCM_FAKE_HEIGHT = 0

LCM_FAKE WIDTH = 0
LCM_HEIGHT = 1920

LCM WIDTH = 1080
LINUX_KERNEL_VERSION = kern
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Stepl: implement driver (1/6)

= Fill the LCM parameters

= Configure the basic information according to the HW connection, LCM type, DSI
mode , LCM size and PLL.

#define LCM DSI CHMD MODE 1]
#define FRABME WIDTH (720}
#define FRAME HEIGHT (1280}

params->type LCM TYPE DSI:

params—->width = FRAME WIDTH:
params->height FELAME HEIGHT:

#if (LCM D3I CMD MODE)

params->dsi.mode = CHD MODE;
#el=e

params->dsi.mode = SYNC PULSE VDO MODE;
#endif

params->dsi.PLL CLOCK = 500;
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Stepl: implement driver (1/6)

= Fill the LCM parameters

= Configure vertical line , horizontal pixel and related data format setting.

/¢ The following defined the fomat for data coming from LCD engine.

params->dsi.data format.color order = LCH COLOR ORDER RGE:
params-:dsi.data forwat.trans =sedq = LCM D3I TRANS SEQ MSE FIRST:
params->dsi.data forwat.padding = LCHM DSI PADDING ON LSE;
params-:>dsi.data format.format = LCM DRI FORMAT RGESGGE!

params->dsi.P3=LCM PACKED P3 24BIT RGESSS:

params->dzi.vertical active line = FEAME HEIGHT;
params-:>dsi.horizontal active pixel = FRALME WIDTH:
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Stepl: implement driver (3/6)

= Fill the LCM parameters

= Configure video mode timing if params->dsi.mode is not CMD MODE

params->d=si.
params-:>d=i.
params-:>-d=1.

params->dsi.
params->d=si.
params->dsi.

CONFIDENTIALB

vertical sync active
vertical hackpnrch
vertical frontporch

horizontal sync active
horizontal hackpurch
hurlznntal_fruntpurch

10;

= 20;

40;



Step2: implement driver (4/6)

= Implement power on/off

= Please moving power control into these API from Icm_init. Otherwise , adaptive
lem driver will fail

static voia ICM_INIE_POWer voiq)

{
#ifdef BUILD LK
mt6331 upmu set rg vgpl en(l):

#el=e
printk("%=, beginin®, func 1;
hwPowerOn (MT6331 POWER LDO WGF1, Vol DEFAULT, "LCM DEWVM)
printk("s=, endin", func ] - -
#endif T T

h

static void ICM_suspend_power (voiq)

1
#ifdef BUILD LE
mt6331 upmu set rg vgpl en(0);

fel=e
printk ("=, beginin®, __fune ):
hwPowerDown (MTE331 POWER LDC WoR1, "LCM DRV™)
printk("zs, endin", func ¢ -
#endif T T

H

static woid Icm_r35ume_pﬂwer (woid)

1
#ifdef BUILD LE
mt6331 upmu set rg vgpl en(l);

#el=se
printk ("=, beginin®, __func )
hwPowerOn (MT6331 POWER LDC WGP1, VOL DEFAULT, "LCH DEW™):
printk("ss, endin", func ) :

#endif T T

h
CONFIDENTIALB



Step2: implement driver (5/6)

= Implement LCM init function

= According the init process specified in LCM datasheet, pull down/up the reset pin,
delay and set LCM init register settings

static void [CMI_INitivoia
1
SET RESET PIN(l);
SET_RESET PIN(0);
MDELAY (1) ;
SET RESET PIN(l);
MODELAY (10} ;

push table(lom initialization sekting, sizeof(lowm initialiration setting) [ sizecfis

static woid Icm_updateumsigned int x, unsigmed int ¥,

= Implement LCM update function i

unsigned int width, unsigned int height)

unsigned int xd = mx;
unsigned int Fd = ¥;
(only for command mode) unsigned int wl = x0 + width - 1;
unsigned int ¥l = ¥0 + height - 1;
= (Push_tableflldsi_set_cmdq insigned char x0_MSB = ((x0=>3)&04FF) ;
- - - unsigned char x0 LSE = (x0i0xFF);
unsigned char xl MSE = (i(xl==2)&0xFF);
Please refer to command queue) unsigned char x1 _LSB = (x1sOxFF);
unzigned char y0_MSB = [ (y0==8)s0xFF);
unsigned char y0_LSE = (v0i0xFF);
unzigned char yl MSB = [(yl==2)s0xFF);
unsigned char ¥l LSE = (v1a0xFF):

unsigned int data array([le];

data array[0]= 0x00053302;

data array[ll= (xl MEB=<z4) | {x0 LEBE=<1&) | (x0_ M2EE<=<8) |0xZa;
data arrayl[Z]= (xl_LSE);

d=si zet omdgidata array, 2, li;

data array[0]l= 0x0005330z;
data array[ll= (vl _MEB<<zd4) | (w0_LEB=<1&) | (w0 _M3E<=3) |0xZb;
data array[Z]l= (vl LEBE);

dei et cmidgidata array, 3, 1);

CONFIDENTIALE data array[0]= 0x00Zc3909;
d=si zet omdgidata array, 1, 0
} # end lcm update 7



Step2: implement driver (6/6)

= Implement LCM suspend/resume functions

static void lCM_sUspend voia;
{

push_table | lom deep sleap mode in sekting, siseofilom desp sleep mode in sak;
b

static void [CM_F@SUME void)
{

push table (Icm sleep oul sekking, sizeofilom sleep out sebting) / sizeofistm

b
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Step3: Fillin the initialization parameters

= @Get the initial code from LCM FAE

static struct LCM setting table lom initialization setting[] = {
{0xFF,1,{0x24}}, F0 Beturn To CkiDi
{0x6E, 1, {0x10}}, £A Beturn To CMDI
{0xFE, 1, {0x0O1:?, A5 Beturn To ChDI
{0xFF, 1, {0x10} 3}, A5 Return To CMDI

{0xFF,1,{0x10%}, f Beturn Too ChDi
{REGFLAG UDELAY, 1, {1},
#if (LCM_DSI_CMD_MODE)
{0xEE,1,f0x10%3},
#else
{0xBE,1,{0=x03}},
#endif
I
{0xFF,1,{0x10%}, f Beturn To ChD2
{REGFLAG UDELLY, 1, {}},
{0x35,1,{0x00%},
T0x29, 0,4},
AA10x51,1,{0=FF 7, A write display  brightness
b

static struct LCH setting table lom suspend setting[] = ¢
{0x23,0,4{}},
{0x10,0,4%:,
{BREGFLAG DELLY, 120, {i:,
10x4F, 1, 40=x01% 3,
{REGFLALS DELAY, 120, {i}
B

static struct LCH setting table lom sleep out setting[] = |
A4 Sleep Out
f0x11, 1, {0x00}},
{REGFLAG DELAY, 100, {}},

A4 Display ON

{0x29, 1, {0x00%},

{REGFLAG DELAY, 10, {13},
{REGFLAG END OF TABELE, 0Ox00, {}}
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Step4: Control the gate IC for LCM power

= |f your project do not use Gate IC or do not controlled by 12C, please pass this step.

= We will register a 12C client in LCM driver

static int _ init tp5651 32_||C_|r||t(vcuid]
i
printk( "tps65132 iic inithna™):
iZe register | bnard 1nfD(TPS TaC BUINUM, &Lips65132 board info, 1):
prlntk( "tp565132 iie 1n1t2Hn"]
iZe add drlveri&tp365132 iic driver):
prlntk( "opSe513E iic init successin"]

return 0O;
K

static woid _ exit tp5651 32_||C_EX|t (woid)
i

printk] "tpsﬁSlSZ_iic_exitHn"];

ize del driver (&EpseSld2 iic driver):
+

I'I'IDdLI|E_init (tps65132 iiec init);
I'I'IDdLI|E_EXit (tps65132 iic exit):

More information please refer to the demo driver in your codebase
Ex: nt35595 fhd dsi_vdo_truly nt50358.c

= If your project use the same gate IC for LCM adapting. Please refer to the FAQ on the
MOL: FAQ12444
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Step5: Features Customization (ESD Check 1/2)

=ESD Check

- Ena ble: params->dsi.esd check enable=1;

=Command mode
=Please give priority to the use of polling TE method
=Set in LCM driver initial code to let LCM IC TE out

=You can also do ESD by reading the LCM IC register
=Refer to next page
=Video mode
=Please do ESD by reading the LCM IC register and polling TE method
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Step5: Features Customization (ESD Check 2/2)

=If do ESD by reading LCM IC register, you can customize as follow in LCM driver

params—->dsi.esd check enable = 1;
params—->dsi.customization esd check enable = lk
params->rd=si. lom esd check tahlE[D] crnd = 0Ox53:;
params—>dsi. lom esd check _table[0] .count = 1:

params->d=si. 1o Esd check table[0] .para list[0] Ox24;

=Cmd: the register you will read
=Count: how many parameters will be read back
=Para_list: the right value should been read back

=If the read-back value unequal to the para_list, display system will do recovery
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Step5: Features Customization (LCM CABC)

Customization: (if your project do not use LCM CABC, please pass this step)
* /kernel-4.9\arch\armxx\boot\dts\mediatek\<project>.dts
led6:led@6 {
compatible = "mediatek,lcd-backlight";
led_mode =<5>; //5 changeto4
data = <1>;
pwm_config =<03 00 0>;
Iy

— /vendor/mediatek/proprietary/bootable/bootloader/lk/target/[project]/cust leds.c
static struct cust mt65xx led cust led 1ist[MT6S5EE LED TYPE TOTAL] = {|

{rredn, MT65XE LED MODE NOME, -1,{0,0,0,0,0}},
{"green", MT65XY LED MODE NONE, -1,{0,0,0,0,0}},
{"hlue", MT&5XY LED MODE NOMNE, -1,{0,0,0,0,0%%,

{"jogball-backlight”, MT65XY LED MODE NONWE, -1,{0,0,0,0,0}},
{"keyboard-backlight”, NT65XY LED MODE NCNWE, -1,{0,0,0,0,0}},
{ "hutton-bhacklight'™, MTeSEY LED MODE NOWE, -1 10, 0,0, 0,0%%,

[ {"led-backligho™, MT6SXX LED MODE CUST LCM, (int)primary display setbhacklight,{0}} ;]

Y
* Lk and kernel driver file:

LCM DRIVER nt35595 fhd dsi vdo truly nt30358 lom drv=
i
. hare = "nt3i5595 fhd dsi wdo truly ntS50355 drv" ,|
.52t backlight locm setbacklight, |
.ata check lom ata check,

. static struct LCM setting table !l_mn_hanklight_level_setting[] = {
static void |Cm SetbﬂCkllght(unsigned int level) {0x31, 1, {OxFFi},
{ = - {REGFLAG END OF TAELE, O0x00, {}}

/{ Refresh value of hacklight level. he

lcm backlight level setting(0].para list([0] = level;
push_ta.hle(lcm_backlight_lewl_setting; gizeof (lem backlight level setting) / 2igentf (struct LCH setting teble], 1):




Step5: Features Customization(Spread Spectrum)

*MIPI Clock Spread Spectrum

params->dsi.ssc disabhle=1;
params—}dsi.ssc_range=44

= ssc_disable:

= 1 disable SSC

= 0 enable SSC

= default enable SSC
= SSC_range:

"range 1~8

=default 5
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COMMAND QUEUE
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DSI Command Queue(1/2)

= Two dedicated command queues with 32-bit wide and 32-entry depth for

each.
32-hit
- Main instruction (4 bytes)
Instruction 0 TSal - >
Instruction 1 TN
SO ~._ | Datal | Data0 | DatalD | CONFG.
Instruction 2 > — -~
Command Queue et T~

Bit 7 Bit6 Bit5 Bit4 Bit3 Bit 2 BitL | Bit0
RPT RSV TE cL HS BTA TYPE[1:0]

= Typ

e[1:0] /

2’b00: (short packet) Read/write command
2’b01: (long packet) Frame buffer write command (from LCD)

(

(

2’b10: (long packet) Generic long packet write command (from command qu
* 2’b11: (short packet) Frame buffer read command

CONFIDENTIALB
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32-bat
. Main mstruction (4 bytes)
Instruction 0 T - -
Instruction 1 Datal | Data0 | DataID | CONFG.
Instruction 2
Command Queue ~
BT Bit6 B S Bitd Bit 3 B ) T
RPT RSV TE CL HS BTA TYPE[1:0]
Byte 3 Byte 2 Byte 1 Byte 0 Byte 3 Byte 2 Byte | Byte 0
Mem start |
Data 1 Data 0 Data ID CONFG. : Mem start 0 | Data ID CONFG.
(optional)
Fig. 5-8: Type-0 instruction format Fig. 5-9: Type-1 instruction format
Byte 3 Byte 2 Byte 1 Byte 0 Byte 3 Byte 2 Byte | Byte 0
WC 1 WCO Data 1D CONFG. Men start 1
atd : . Mem start0 | DataID | CONFG,
(optional)
Data 3 Data 2 Data | Data ()
Fig. 5-11: Type-3 instruction format
Data WC-1 | Data W(C-2
Fig. 5-10: Type-2 instruction format




dsi_set cmdq

Type 0 & Type 2

static wvoid inl'l_lcm_l'eglste MSiveid)

{
unsigned int data array[16];

data_array[0]F0x00043202;
data _array[1]$0x6283FFBY;
dsi set comdeqg(sdata_array, 2,

data_array[0] 4
dsi set comdqg(sdata_array, 1,

1) ;

0x073A1500;]_

data array[0]) F 0x00110500;

dsi set emdq(&data_array, I,
MDELAY (100) ;

1) ;

data_array[0] F 0x00290500;

/S Display On

dsi set emdg (&data_array, 1,
MDELAY (10) ;

1) :

Byte 3 Byle 2 Byte 1 Byte 0
WC 1 WCO Data 1D CONFG.
Data 3 Data 2 Data | Data ()
Data WC-1 | Data W(C-2
Fig. 5-10: Type-2 instruction format

1.data_array[0]=0x 3902
0x02—=>type 2 Generic Long Write
0x39—=>DI=0x39,DCS long write

command(long packet)

2.data_array[1]=0x6983FFB9ELCM

Register

—-command: 0xB9
params:0xFF,0X83, 0X69

1.data_array[0]=0x 1500

0x00—=>type 0 Short Packet Write

Uaeeﬁw 0x15—>DI=0x15,DCS shortwrite, 1

“| params
.| 0x05->DI=0X05,DCS shortwrite, no

params

—->DCS command=0x3AELCM Register

params=0x07

Byte 3 Byte 2 Byte |

Byte 0

Data 1 Data 0 Data ID

CONFG.

Fig. 5-8: Type-0 instruction format




dsi_set emdq_V2(cmd, count, *para_list, force update)

=static void |Cm_resu Meivoidy

{
push table{lcm sleep out selting, sizeof (lem sleep_oul seliing) / sizeof (struct LCM_setting_table), 1);

}

graric struct [LCH setring rable lem sleep out setting(] |= |
A Slesp Out [
{OxLl, 1, {Ox00O}}§.
(REGFLAC DELAY, 120, (}}.

struct LCM setting table |

A Dizplay ON unzigned cmd;
(0x2%, 1, {0003, 0 e unsigned char count;
(REGFLAG_END_UF_TABLE, 0xD0. {}) unzigned char para list[&4];

L

I
I .
I H
I

o
wvoid PUSh_table struct [Lcn serving rable *table, funsigned int count, unsigned char force upedlate )

i

unFigned ane 4
forii = 0; i < count; id¢+) |

unsigned omd;
cmd = fable (i) . cad;

switch (cmd) |
O F!'EEB'LA.LT-_E'E LAY :
MNDELRY (table[1] . count) ;
bireak

case REGFLAG END' OF TAELE :
break

default:
dei set cmilg V2 (ced, tableii].count, tablalil.para lisc, fowce update);

}

F * end push_table 7



dsi set cmdq V2

static vold Icm_init(void)

{
SET RESET PIN(1);
SET_RESET PIN(D);
MDELAY (1] ;
SET_BESET PIN(1);

MDELRY (10) ;

push table(lcm initialization setting, sizeof (lcm initialization setfing) / sizeof (struct LCM setting table), 1);

}

gtatic struct LCM =setting tabkle lem initialization setting[] = |

Jjbk
Mote

Data ID will depends on the following rule,

count of parameters = 1 == Data ID = Ox39
count of parameters = 1 == Data ID = Ox15
count of parameters = 0 == Data I = Ox05
{0=E9, 3 {0xFF, 0:x83, 0O:xaed1yi,
Structure Format . {REGFLPLG_DELPLY; :|_|:||r { } };
{DCS command, count of parameters, {parameter list}} (0xE0, 2, {001, O0x0B31},
{REGFLAG_DELAY, milliseconds of time, {}7, / {REGFLAG DELAY, 10, {1},
{0xB2, 15, {0x=00, 0x20, 0z05, 0x05,
O=x70, 0=x00, OxFF, 0=x00,
Setting ending by predefined flag 0z00, 0=x00, 0=xz00, 0x03,
0x03, 0=x00, O=01%;3,
{REGFLAG_EMND_OF _TABLE, 0x00, 1+ {REGFLAG_DELAY, 10, {}},

T



Display gpio DTS

* Every item will represent a gpio mode
(alps\<kernel>\arch\<arm>\boot\dts\<project>.dts)

350 /* DISPSYS GPIO standardization */ 37z
351 &pio { 373 mtkflh pins_ lcm resetl: lom rst_outl gpio | ",

374 i d dat
- i ; ; P e o ?IN;IUX GPIOLSS  FUNC LCM RSTs; i nticth {
353 mutkfb_pins wnde te_gplo: mode te gpio { z:: zizz raZe = 13 - R 97 pinctrl-nawes = "wode te gpio", "mode te te”, "lew rat outd
. plns-_cmd_dat ; 377 output-high; ’ 98 "lew rat outl gpio” ;lc& biaz enpd _10; *led bias eﬂl "
3EE pins = <PINMNUX GPIO44  FUNC_GPIO44>: : ‘ | L3t _outl Qpio”, "led Dlas enpll gpio”, "lcd D13 enpl gp
356 v: g } i 93 pinetrl-1 = <éwtkeh pins mode te gpiox;

. 379 H ) == -
O =50 M0 pinetrl-? = <eackfh ping node te ey
358 : - - -
i i : i i 0 pinetrl-3 = <atkfh pins lew resetOs;

359 wmtkfh pins mode te te: mode te te { 81 mt}cf_h_plns:_l‘cfi_lr:llas_enpﬂ. led _hias_enp0_gpio { IJ‘ _IJ‘ - -
260 pins cmwd dat { - - X2 D 1 g————— Mz pinecrl-t = ok pins lem resetly;
361 pins = <PINMUZ GPI044  FUNC DSI TE>; 222 pins = <PINHUX_GPIO1Z__FUNC_SPIO1Z>3 03 pinctrl-5 = Cautkeh pins led biss enply;
222 . ri 285 output-law; 04 pinctrl-6 = centheh ping led hias enply;
rea ’ 286 b2 05 3tatus = "okay":

227 I | ] inati t
265 wtkflh pinzs lem reset0: lem rat outO gpio s8s 06 T DISPATS GPIO standardization end ¥
5 pins_emd_dat { 229 mtkfbh pins led biss enpl: led bias enpl gpio {
267 pins = <PINMUX GPIOL58  FUNC LCM RST:: — pin;_mr,:dm_—{ - - - -
368 Slew-rate = <l>; 351 sins = <PINMUX GPIO1Z FUNC GPIOL1Z>:
363 output-low; 39z b . — -
370 }: . :
. SR If not use GPIO12, modify

this
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GPIO Kernel Standard Usage

= how to use in LCM Driver

#define set_gpio_lcd _enp(cmd)\
lcm_uitl.set_gpio _lcd _enp_bias(cmd)

Set GPIO output high
set_gpio _lcd _enp(1);

Set GPIO output low
set_gpio_lcd _enp(0);






Pinctrl Node Format
Pinctrl Usage sample
GPIOlib APl usage
Check
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The guide just for kernel code, preloader and
lk code don’t need modify.

Your code must don’t use the old gpio APl and
the old head file. {

#include <cust_gpio_usage.h> x
#finclude <mach/mt_gpio.h>

int mt_set_g p | O_d | M{unsigned long pin, unsigned long dir):

int mt_g et_g p | O_d | r (unsigned long E) :

int mt_set_g p | O_p u I I_e n ab I €({unsigned long pin, unsigned long enable);
int Mt_get_gpio_pull_enableunsigned 1ong pin);

int mt_set_g pio_pu I I_SEIECt (unsigned long pin, unsigned long select);
int Mt_get_gpio_pull_select(unsignea 1ong pin); x
int mt_set_g p | 0_0 ut (unsigned long pin, unsigned long output):;

int mt_g et_g p | O_O ut (unsigned long E) H

int mt_g et_g p | O_i n (unsigned long E) H

int mt_set_g p | O_m Od €(unsigned long pin, unsigned long mode):

int mt_get_g pio_mOde(unsigned long E) ;

CONMociviimew



Pinctrl Node Format

= Set GPIO mode

gpiol: gpiol0
pins_cmd_dat {|
pins = <PINMUX GPIOO FUNC IDDIGH; |
slew-rate = <0x;

hiaz-pull-down = <11>:
output-low;
input-schmitt-enable = <0>;

kernel-4.4\arch\armxx\boot\dts\include\dt-
bingdings\pinctrl\mt67xx-pinfunc.h

#define PIHMUX GPIOO FUNC GPIOO (MTK PIN Mo (0} | O)
fdefine PINMUX GPIOO0 FUNC IDDIG |(MTK PTIH| HO (O} | 1)
#define PI I00 FUNC DPI D4 (MTK PIH HO(O) | 2)

#define PTHMUX GPIOU—EUNC CLKM4 (MTK PIH HO (D) | 3)
#define PIHMUX GPIOO _FUNC EXT
#define PIHMUX GPIOO _FUNC
#define PIHMUX GPIOO FUNC KCOL2 (MTK PIN HO(0) | &)
#define PINMUX GPIOO FUNC_C2K ARM EINTO (MTK PIN HO(0) | 7)

M CONFIDENTIALB



Pinctrl Node Format

= Set GPIO direction

gpiol: gpiol0
pins_cmd_dat {|

ins = {PINHUX_GPIOD__FUNC_IDDIgii__,———”’
zlew-rate = <0>;

hiaz-pull-down = <11>:
output-low;
input-schmitt-enable = <0>;

b
b
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Pinctrl Node Format

= Set GPIO output value

gpiol: gpiol0
pins_cmd_dat {|
pins = <PINMUX GPIOO FUNC IDDIGH:
slew-rate = <0x;

hig=s-pull-down = 11

| output—-low: L\\\\\\
input-schinitt-enakble = <0>; .

m CONFIDENTIALB



Pinctrl Node Format

Set GPIO pull enable/disable

gpiol: gpiol0
pins_cmd_dat {|

pinz = <PINHUI GPIO FUNC TIDDIG:;
slew-rate = <0x;

Bres pu ow) "~ (0] | IS

output-low;
input-schmitt-enable = <0>;

b

1 gpiol: gpioB@l {
pins cmd dat {
pins = <PINMUX GPIO1l FUNC GSPIOL1>;
slew—rate = <1>;

bias—disable;

output—low;

gpiol: gpiofl { : input—schmitt—enable = <0>;
pins cwd dat { Pi
pins = <PINMUX GPIO1 FUNC GPIOL>: i
Slew-rate = <1x;

hias-disabkble; |
'lbias-pull-down = <00>; ]
output-Iow;

input-schmitt-enable = X01>;

b
Y
m CONFIDENTIALB




Which parameters can be configured?

* The parameters is defined in file: kernel-4.4\drivers\pinctrl\ pinconf-generic.c

ftifdef CONF IG OF

struct pinconf generic dt params {
const char * const property;
enum pin config param param;
u3? default value

}i

static struct pinconf generic dt params dt params[] = {
{ "bias-disable™, PIN CONFIG BIAS DISABLE, 0 },
"bias-high-impedance™, PIN CONFIG BIAS HIGH IMPEDANCE, 0 1},
"bias-bus-hold™, PIN CONFIG BIAS BUS HOLD, 0 },
"bias-pull-up™, PIN CONFIG BIAS PULL UP, 1 },
"bias-pull-down™, PIN CONFIG BIAS PULL DDWH 1},
"bias-pull-pin-default™, PIN CONFIG BIAS PULL PIN DEFAULT, 1 },
"drive-push-pull™, PIN CONFIG DRIVE PUSH PULL, 0 },
"drive-open-drain™, PIN CONFIG DRIVE OPEN DRATIH, 0 },
"drive-open-source"™, PIH CDHFIG DRIYE DPEH SDURCE 0o},
"drive-strength™, PIN CONFIG DRIVE STRENGTH, 0 },
"input-enable™, PIN CONFIG INPUT ENABLE, 1 },
"input-disable™, PIN CONFIG INPUT ENHBLE, 0},
"input-schmitt-enable™, PIN CONFIG INPUT SCHMITT ENABLE, 1 },
"input-schmitt-disable™, PIN CONFIG INPUT SCHMITT ENABLE, 0 },
"input-debounce™, PIN CONFIG INPUT DEBOUNCE, 0 },
"power-source™, PIH CDHFIG PDWER SOURCE, 0 },
"low-power-enable™, PIH CDHFIG LDW PDWER MODE, 1 },
"low-power-disable™, PIN CDNFIG LDW PDWER MDDE o},
"output-low", PIN CONFIG OUTPUT, 0, },
"output-high™, PIN CONFIG DUTPUT 1, 1},
"slew-rate™, PIN_CENFIG_SEEW_RATE, 0},

v - - -, — o -, - o -, o= '



Pinctrl Node Format

= Which parameters can be configured?

* The parameters can be configured in mt67xx platform as follow.

Generally, we just need configure these parameters.

slew-rate = <1>;
bias-disable;

bias-pull-down = <00>;
bias-pull-up = <00>;

output-low;

output-high;

input-enable;

input—-disable;
input-schmitt-enable = <0>;

If you don’t have special requirement, please don’t configure these parameters.
(input-enable, input-disable, input-schmitt-enable)
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Pinctrl Usage sample
alsps use GPIO pinctrl

= Stepl -- write your dts

gal=ps=| {

Slprofecthdts | | i o s 7nlis alsps node

pinctrl-names = "pin default”, "pin cig";

| pinctrl-0 = <galsps intpin default>;

| pinctrl-1 = <galsps intpin cfgr;

N

status = "okay";

gpioc {
alsps intpin cfg: alspspincfg {

pins cmd dat {

pins = <PINMUX GPIOES FUNC GPIOES>;

slew-rate = «<l>;
bias-pull-up = <00=>;
Yi
b

alsps_intpin default: alspsdefaultcifg {
bi
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Pinctrl Usage sample
alsps use GPIO pinctrl

= Step?2 -- write your dtsi

| alsps:als_ﬁgjf—i I

compatible = "mediatek,als ps";

}s




Pinctrl Usage sample
alsps use GPIO pinctrl

= Step3 driver coding

|
| struct pinctrl state *pins default;

struct pinctrlZstate *pinsZﬁfg;

Y
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Pinctrl Usage sample

alsps use GPIO pinctrl
= Step3 driver coding

P
alspsPltFmDev = get_alsps_platfbrmdev();////////, |
@ Jpio setting * /

pinctrl = devm pinctrl get(LalspsPliFmDev->dev) ;
if (IS ERR(pinctrl))} {

}

get pinctrl node from alsps

ret = PTR ERR(pinctrl); .
APS ERR("Cannot find alsps pinctrli\n™; ~getdefaultsetting

pins default = pinctrl lookup state(pinctrl, "pin default™):

if (IS ERR(pins default))} {
ret = PTR ERR(pins default);
APS ERR("Cannot find alsps pinctrl default!iyn™) ;

}

sps pinctrl setti

Ci; pins ¢fg = pinctrl lookup state(pinctrl, "pin cfg™);

if (IS ERR(pins cfq)} {
ret = PTR ERR(pins cfqg);
APS ERR("Cannot find alsps pinctrl pin_qu!\n"];

pinctrl select state(pinctrl, pins_pfﬁ);l

) _ | SetGPIO to alsps pinctrl setting
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Pinctrl Usage sample

alsps use GPIO pinctrl

= APl usage detail

alspsPitimbDev = get alsps platformdev():
/¥ gpiosetting ™/
pinctrl = devm pinctrl cet(&salspsPiiFmDev->-dev) ;

if (IS ERR(pinctrl)) {
ret = -
APS EBRR("Cannot finc

pa

PTR ERR{pinctzl})

alsps pinctrlliy\n™);

The pinctrl dev must

v

soc {

compatible = "simple-bus";

struct piatform device *g et_alsps_platformdev (wvoid)

{

}

return pléfm dev;

S

Usually, pinctrl dev is created

CONFIDENTIALB

#addresz-cells = <l>;
#size-cells = <1>;
ranges = <0 0 0 Oxffffffff>;

alsps:als ps |
compatible = "mediatek,als ps";

}i

salsps |

pinctrl-names = "pin_default”, "pin_cfg”;
pinctrl-0 = <zalsps intpin default>;
pinctrl-1 = <zalsps_intpin_cfg>;

status = "okay";

HH




Pinctrl Usage sample

alsps use GPIO pinctrl

= APl usage detail

pins default = pinctrl lookup state(pinctrl, ("pin default™);

if {I8 ERR({pins default})) {
ret = PTR EER(pins default) ;
EPS_ERR("Eannot find alsps pinctrl default!y\n™);

}

pins c¢fg = pinctrl lookup state(pinctrl,)™pin cfg™)

if {(Is ERR(pins cfqg)) { A
ret = PTR ERE(pins cfqg):
RPS_ERR("Eannot find alsps pinctr pin _cfgl\n™) ;

salsps | W v
pinctrl-names = "pin default", "pin cfg";
pinctrl-0 = <&alsps intpin defaults>;
pinctrl-1 = <&alsps intpin cfg>;
status = "okay";
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Pinctrl Usage sample

alsps use GPIO pinctrl

= DTS format detail
ormat detal
galsps {
pinctrl-names = "pin default", "pin cfg";
pinctrl-0 =|«<galsps intpin default>
pinctrl-1 =|<galsps intpin cfg>; |
status = "okay";
}' /‘l/
spip I =

alsps intpin cfg:| alspspincfg |{

pins_cmd dat {
pins = {PIEHUX_GPIDE 3
slew-rate = <0>;
bias-pull-up = «00>;

C_GPIOE5>;

alsps_intpin default sdefaultcfg {

¥
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Pinctrl Usage sample
alsps use GPIO pinctrl

= DTS format detail

galsps {
pinctrl-names = "pin default", "pin cfg";
pinctrl-0 =(<galsps intpin default>}

pinctrl-1 = «<galsps intpin cig>;
status = "okay";

}s

alsps intpin default: alspsdefaultcfg {

¥
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Pinctrl Usage sample
alsps use GPIO pinctrl

= DTS format detail

Epio
IZ2C0_pins diZci iZcBO

pins cmd dat {
pins = <PINMUX GPIO47? FUNC_ 3DAO::

b
b

ERROR : you can not use the

I2C0_pins_default: iZcOdefault
pins cmd dat |

b
b

iZc gpio usecasei| iZc@0O|f

pinz cmd dat {
pins = <PINMUX GPIO47 FUNC SDAO>;
slew-rate = <0x;|

you can add many configs

b

EiZe0 |
pinctrl-names = "default”, "state iZc™;

pinctrl-0 = <&£IZ2C0 pins default>;
fT?Fn_pinS_iTﬂ :

nipctrl-—1
E

m status = "okavy"™: -

b



DTS format detail

kmdcldma
pinctrl-names = "default™, YBFIC0 01 mode™, ;

<&vsram default>;
<&RFICO_01_mode>;

pinctrl-0
pinctrl-1

}:

&pio {
vsram default: wsramOdefault {

Y;

RFTIC0 01 mode: clockbufi@dl{

pins cmd0 dat {
pins = <PINMUX GPIO110 FUNC RFICO BSI EN>;
i/

If you want configure

multi pins at once, you
can write the dts like this.

pins_gmdl dat {

pins = <PINMUX GPIO111l FUNC RFICO BSI CK>;
}:

pins cmd? dat {

pins = <PINMUX GPIO112 FUNC RFICO BSI D2>;
}:

pins cmd3 dat {
pins = <PINMUX GPIO113 FUNC RFICO BSI DI1>;:
}:

pins cmd4 dat {
pins = <PINMUX GPI0O114 FUNC RFICO BSI DO>;
}:




Head file

* If you want use linux gpio API, you must use the
head file: linux/gpio.h

finclude <linuxfgpio.h:

static inline int gplo regquest (unsigned gpio, const char *label)
/..

static inline wvoid gpio_ free(unsigned gpio)

ffe..

static inline int gpio direction input (unsigned gpio)

fre..

static inline int gplo direction ocutput (unsigned gpic, int walue)
fl...

static inline int gplo set debounce (unsigned gpio, unsigned debounce)
/..

static inline int gpio get walue (unsigned gpio)

ffe..

static inline void gpio_set wvalue (unsigned gpio, int walue)

/7 -
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GPIOlib APl usage

For example: Get the pin state
Step 1: configure the pin num that you want to control in S(project).dts

S(project).dts

/

F

gplo =xx = <&pio 103 0>

| e

Must be consistent

/

pio: pinctrl@l0005000 ({
compatible "mediatek, mtxxxx-pinctrl™;

Il
gpic—controller;
#gpio-cells = <2>;

Must be consistent

ffe..
S(platform).dtsi \
VA
HXX node: HXX{
compatible = "xxx";
LY -~ /..

}




GPIOlib APl usage

= For example: Get the pin state

e Step 2: find the gpio num that you configure in driver code. Use the API:

static inline int of get named gpio(struct device node *np,
con=t char *propname, int inde=x)

static int gpilo xxx;
static int xxx probe (struct platform device *pdev)

{ / \ ‘ Get the gpio num \
gpio _xxx = of get named gpio (pdev->dev.of node, |"gpilo =:x"|, qy(

/7. .. —_

return 0; . .
) This string must be same as
#ifdef CONFIG_OF . the name that is be configured
static const struct of device i1d xxx of match[] = | . .

{.compatible = "zxx",}, in dts file.

{}s
b

/

&ﬁf&_node {
gplo XXX

¥

<&pio 103 0>;

#endif
static struct platform driver xxx driver = {
.probe = xxX probe,
.Iremove = XXX _Iemove,
.driver = |{
Lname = "mE=T,
#ifdef CONFIG OF
.0f match table = xzxx of match,

#endif

S(project).dts



GPIOlib APl usage

For example: Get the pin state
e Step 3: use the gpiolib API to control

the pin:

static int xxx func(int gpioc num)

{

[

int input wvalue = 0;
int ret = 0;
ret = gpioc request (gpio xxx, "test"); /////

if({ret < 0)1{
pr_err ("gpio request failed!™);
return -EFAULT:

}

ret

gplio direction input (gplo xxx);

if({ret < 0)1{
pr_err ("gpioc direction input failed!"™);
return -EFAULT;

] |2 _settisamodrecton's o |

g A

}

input walue

gplio get walue (gpioc_ xxx);

gpio free(gpio xxx);

return ret:;
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Check pinctrl node

* You can check the pinctrl node with decompile the dtb file.

» dtb file path:

alps\out\target\product\S(proj)\obj\KERNEL_OBIJ\arch\arm(xx)\boot\dts\medi
atek\S(proj).dtb

e dtc(decompile tool) path:
alps\out\target\product\S(proj)\obj\KERNEL_OBJ\scripts\dtc\dtc

e Command format:
dtc —I dtb —O dts —o <dts_file> <dtb_file>

 Example:
.Jdtc —I dtb —O dts —o k35v1_64 op01.dts k35v1l_64 op0l1.dtb
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Check

= Check pin state

* You can check the pin state with adb command:
adb shell “cat /sys/devices/platform/XX.pinctrl/mt_gpio”
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Outline

= cust _i2c.dtsi
= |2C device driver Modification



Generation of cust_i2c.dtsi

* Configure the device’s i2c info in codegen.dws — “I12C Setting”.

e cust_i2c.dtsi will be generated after build/GenCode:
§12¢0 | cust_i2c.dtsi

SWITHING CHARGER@36 {
compatible = "mediatek, SWITHING CHARGER";

o reg = <0x36>;
GPIO Setting [2C Zetting CLOCK BUFFER Setting EINT Setting ] b
IH
7-bit address c
Slave Device Channel Device Addre ALSPS@49 { . .
SWITHING_CHARGER [2C_CHANNEL 0O R e, | ek ALSPTS
ALSPS [2C_CHANMEL 1 }; '
GSENSOR 12C_CHANMEL 1 0x18
ExT_BUCK 12C_CHANMNEL 2 Oxbb GSENSOR@éSméatible = "mediatek,GSENSOR";
CAMERA MAIN 12C_CHAMMEL 3 reg = <0x18>;
CAMERA MAIN_AF 20 CHAMNMEL 3 | Oxc . b
— &iZe2 {
> EXT_BUCK@Sh {
compatible = "mediatek,EXT_BUCK";
reg = <0x6b>;
I
IH

&i2c3 {

20
| compatible = "mediatek, CAMERA_MAIN!';
req = EOx20f;

CAMERA_MAIN_AFG@C {
CONFIDENTIALB compatible = "mediatek, CAMERA_MAIN_AF";
reg = <0OxC>;



Add of _match_id table in driver code

 Compatible name must be the same with that
defined in codegen.dws and cust_i2c.dtsi

Example (gt1x_tpd.c):

#ifdef CONFIG_OF

static const struct of device id tpd of match[] = {
[{.compatible = "mediatek,CAP_ TOUCH"}, |
-I }l

+
#endif

codegen.dws

Slave Device Channel Device Address

CAP TOUCH | 12C_CHANMEL 1 0x8D

static struct i2c_driver tpd_i2c_driver = {

.probe = tpd_iZc_probe,

.remove = tpd _i2Zc_remove,

.detect = tpd i2c_detect,

.driver.name = GTP_DRIVER_MNAME,

driver = {

.name = GTP_DRIVER_NAME,

#ifdef CONFIG OF

| .of match table = tpd of match, |

#endif

I
.id_table = tpd_i2c_id,

.address_list = (const unsigned short *)forces,

CONFIDENTIALB

cust_i2c.dtsi

£iZcl
CAP TOUCHESD |
[compatible = "mediatek, CAP TOUCH"
reg = <0x5D=>;
b

EXT BUCERE0 {
compatible = "mediatek, EXT BUCKE";
reg = <0x60>;

[



12C device driver Modification (1/2)

= Remove the usage of #include <cust i2c.h>
= Remove i2c_register _board _info()
= Remove i2c _board info information

Example (gtlx_tpd.c):

static struct i2c_board_info _initdata i2c_tpd = { 12C_BOARD_INFO(GTP_DRIVER_NAME, (GTP_I2C_ADDRESS == 1)) };
f/static struct i2c_board _info _ initdata i2c_tpd = { 12C_BOARD_INFO(GTP_DRIVER_NAME, (GTP_I2C_ADDRESS >> 1)) };

i2c_register_board_info(TPD_I2C_NUMBER, &i2c_tpd, 1);
jizc register board info(TPD 12C NUMBER, &i2c tpd, 1);







= Hardware SPEC -- Timing
e Configurable CS(chip select) idle time, CS setup hold and idle time

e SCK high time and low time can be programmed
* The SCK(SPI serial clock) frequency is decided by MCK(SPI master clock)
MCK/(SCK_LOW_COUNT + SCK_HIGH_COUNT)

 CLK_PERIOD =1/ MCK CS idle time
- '
> : :
| — : ; S
: —> e
CS setup time ! | CS hold time

SCK low SCK high
count count

Duty can be
set for SCK
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Driver — Control follow

= Description

SPI device Driver

spi_write/ spi__readf
spi_sync spi_sync
SPI BUS
T 7,
Y
SPI Device

‘ ‘ master->transfer ‘

SPI controller

‘ platform_register | l T

‘ spi_master_register

Platform BUS

‘ probe ‘lﬂ platform_register ‘

SPI controller driver ‘
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Driver — Control follow
m SPI Common Layer

=




Driver — Data Structure

= Spi_device: Used to descript a slave device—defined in spi.h

* max_speed_hz: it can be defined in dts, spi_transfer.speed _hz can override
this, the max speed the device use.

* mode : The spi mode defines how data is clocked out and in.
e bits_per_word
e controller_data: this struct will be descript in next page.

struct spi device {
struct device dewv;
struct spi master *master;
ull max speed hz;
uf chip select;
uf bits per word;
ulc mode ;
int irg;
wvoid *controller state;
wvoild *controller data;
char modalias[SPI_NBME SIZE];
int c=s_gpio; /* chip select gpio */
/* the =statistics */
struct spi statistics =ztatistics;
i
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Driver — Data Structure

= mtk_chip_config — defined in spi-mt65xx.h
* tx_mlsb & rx_mlsb : data transfer type
e c¢s_pol : 0 cs active low, 1 cs active high

* sample_sel: the control bit of chip select polarity. O is active low. 1 is active
high

/% Board specific platform data */
struct wtk chip config | -

wigd tx_mlsh;

wiéd rx_mlsbh;

u3Z o3 pol:

u3z Sal_nple_sel,:

b

 Example: device can set mt_chip_conf by itself, otherwise it will use default
setting in spi-mt65xx.c

const struct mt chip conf spli ctrldata = {
Crm mlob = BeT MR, T Do not use struct
.tx_mlsb = SPI_MSE, .
oo pol = 0, mt_chip_conf{} any more
i seample ==l = O struct mt chip conf {

u3Z setuptims;
132 holdtime;
spi-»controller data = (void *)&spi ctrldata; u3z h:i_gh_t._'i_me.-;
u32 low_ time;
u32 cs_idletime;
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Driver — Data Structure

= spi_transfer : a read/write buffer pair—defined in spi.h

* tx_buf : data to be written. struct spi_transfer {
- const wvoid “*tx buf;
* rx_buf: data to be read. void vxx_buf;
- unsigned len;
R dma addr £t tx dma;
* len: size of rx or tx buffers, rx buf len dma_addr t  zx dma;
8 bit d;
and tx_buf need to be same. 016 delay wesee;
ulz speed hz;
* tx_dma: DMA address of tx_buf.
struct list head transfer list;
* rx_dma: DMA address of rx_buf. b

" @spi_message.is_dma_mapped.
e bits_per_word: select a bits_per_word other than the device default.
e delay_usecs: microseconds delay between two transfers.

* speed hz: Select a speed other than the device default for this transfer, if you
want to use 500kzh, you need set speed_hz = 500000.
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Driver — Data Structure

" spi_message—defined in spi.h

struct 5pi_message {

atruct list_head transfers;

struct spi device *apl;

unsigned is dma mapped:1;

/* completion is reported through a callback */
void {(*complete) (void *context);
void *context;

unsigned frame length;

unsigned actual length;

int status;

/* for optional use by whatever driver currently owns the
* spl message ... between calls to spi_async and then later
* complete(), that's the spi_master controller driver.
wf
struct list head queues;
void *state;

Example

struct 5pi_tran5fer transfer = {0, }:
struct 5pi_message msg;

spi message init(&msg);
spl message add tail (&transfer, &msg);

spi message add tail (&transfer, &msg);
ret = spi_ sync(spi, &msg);
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Driver — sync and async

" spi_sync()
* thread sleep untill transfer finished
" spi_async()

e when spi controller finishs truansfer, callback
function complete() is called in interrupt.



Usage Example

= Option

* Please use CONFIG_SPI_MT65XX to indentify your
usage of spi api in your common code.

 Example

tifdef CONFIG_SPI_MTE5XX

{/new usage of spi ZPI which is descript in this sop
telss

//old usage of =s=pi RAPI same to the before
fendif
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Add device to spi bus

* it defined in arch/arm64/boot/dts/mediatek/project.dts

A% FINGERPRINT start */
£=2pis |
fladdress-cells = <1>;
#zizge-cells = <0=:
fingerprintilo {
comwpatible = "goodix, goodix-£fp™:
reg = <0>;
spi-mwax-frequency = <8000000>;
netlink-ewvent = <30>;
mteilde-rat—-support = <1>;
mteilde-rst—gpionuwm = <6>;
status = "okay":;

1

* Slave device dts node should be included in &spi node. In this way, fingerprint
driver can be binding on spi master.
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Usage Example

= Probe init
e Set up spi_device & mtk_chip_config
* You can set mtk_chip_config if you want, or you can use default defined in spi-

mt65xx.c.

const struct mtk chip conf spi ctrldata = |
-rx mlsk = SPI MSE,
-tx mlsk = SPI MSE,
-cz pol = 0,
-zample sel = 0,

b:
* You can add spi_device to you driver like the follow way

struct gf device {
dev_t dewvno;
struct cdev cdev;
struct device *device;
struct class *class;
struct spi device *spi;
int device count;
struct mtk chip conf spi mcec;

br
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Usage Example

= Probe init
e Set up spi_device & mtk_chip_config
* You do not need to control spi clk and call spi_setup() any more. Please save

the data in your device(Just like gf _device do), and when you call spi_sync() it
will help to set all spi parameter to spi master.

static int gf probe(struct spi device *spi)
{

struct gf device *gf dev = NULL;
f* Bllocate driver data */
gf dev = kzalloc(sizeof (struct gf device), GFP_EERNEL);
if (!gf dev) |
status = —-ENCMEM;
goto err;

}
gf dev->spi = spi;

/* setup SPI parameters */

/% CPOL=CPHL=0, =peed 1MH=z */
gf dev->spi-»mode

gf dev->spi->bits per word 8;

gf dev->spi-*max speed h= 1« 1000 « 1000;

memcpy (&gf dev-»spi mcec, &spi ctrldata, sizeof (struct mt chip conf));

gf dev->spi-»controller data = (void *)&gf dev->spi mecc;

SPI_MODE_0;

spi_set drvdata(spi, gf dev);




Usage Example
= Use Spi to R.W data

* In kernel side, slave device no need to enable clk before call spi_sync(), and
use speed_zh to set spi clk rate

int gf spi_ read byte ree(struct gf device *gf dev, ulé addr, uf *walue)
i

struct spi_pﬂssage msg;

struct spi transfer *xfer = NULL;
xfer = kzalloc(sizeof (*xfer) * 2, GFP_EKERNEL]) ;
1f (xfer == NULL)

return —ENCMEM;
pl message init (&msg);
“gf dev->spi_buffer = 0xF0;
“(gf_dev->spi buffer + 1)
“(gf_dev->spi_ buffer + 2)

{(uB) ({addr >> B) & OxFF);
(uf8) (addr & 0xFF);

xfer[0].tx_buf = gf_dev—}spi_buffer;
xierfo—t=or—33

—erreefo et wze e = S
xfer[ﬂ] speed_hz = SDDDDD'

=T =3-F-1-1s (=R =T= [+ 5 0
:pl_sync(gf_dev—}spl, &msg};
/* 4 bytes align */

*{gf dev-»spi buffer + 4) = 0xFl;
xfer[1].tx_buf = gf_dev-rspi_buffer +
xfer[l].rx_] buf = gf_dev->spi_ buffer +

xfertii—Ftem—237
xfer[l].delay_psecs = 5;
xfer[l] speed_hz = 500000;
Spl _message_add tall[&xfer[l]

spi_synec (gf_dev->spi, E&msqg);
\*value = % (gf_dev->spi_buffer +
TETT
m CONFI 1f (xfer != NULL)
xfer = NULL;

return 0;

&msg) ;




Usage Example

= Use DMA or fifo?

* It no need to specified use DMA or FIFO to transfer data the spi driver
will auto to detect by len.

* If len < 32byte, it will use fifo to transfer the data, otherwise it will use
dma to send the data.
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Do spi loopback to test spi hw/driver.

Test flow:
1. This is default enable.
enable CONFIG_SPI_MT65XX=y

2. Add spid-mt65xx-test node to spi bus.

£=pilb |
s2tatuz = "okay'T:
faddress-cells = <l1x;
fHzize-cells = <0x;
spidevS: spilds5 {
compatible = "wediatek, spi-wteSxH-test™™;
reg = <0>;
spi-wax-frequency = <1000000=>;
b
Y

3. Unmark other spi5’s slave device, for example, fingerprint is spi5’s device.

£spi5 {
#address-cells = <l1x:
Hsige-cells = <0x:

.-"'*
fingerprint@do {
compatible = "mwediatek, fingerprint-fp:
reg = <l>;
gpi-wax-frequency = <S000000>;
netlink-ewvent = <30>;
s2tatuz = "okay'T:
b
w/

b
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Test

4. Rebuild kernel and bootimage:
5. REE Loop Test: Go to debug node
adb shell

cd /sys/devices/platform/111d0000.spi5/spi_master/spi32759/spi32759.0
6. echo —funclen=64 > spi_msg (REE loop test use)

The following log shows loop test success

| [epi_recwv check]:[391]Hessage:0xffffffcib4467cdl, error 0,actual xfer length is:64

7. TEE Loop test: First do the 1-5 step
modify TEE spi

\vendor\mediatek\proprietary\trustzone\trustonic\source\trustlet\spi\platform\mt6797\\Drspi\Locals\Code\drspi_Api.c | ,
¥ 7 define macro, HE{TUT

*  FIFO_TEST
« DMA_TEST
adb cmd
echo send5 >spi (5 means spi5)
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NO1: ML EdwsT Heint, XN 2fEcust_eint.dtsiZEplin M5 4, Eoin

l

(FriEnode £ mt6765.dtsi) (cust.dtsi)
accdet : accdet { &accdet {
compatible = "mediatek, pmic-accdet"; interrupt-parent = <&pio>;
7 interrupts = <7 IRQ_TYPE_LEVEL_LOW 7 0>;

deb-gpios = <&pio 7 0>;
debounce = <256000>;
status = “okay”;

NO 2 : TEXMEBHdriver code ' Fof find_compatible_node or
of_find_matching_node 723k Bl device tree ' {15 2.

pdevice-»of node =
of_find_compatible node(WULL, WULL, "mediatek,camera_hw");

node = of_find_matching_node(node, touch_of_match);

NO3: & 5 A I E Y HIDCT 5% 52 [IGPIO numberfiiDebounce, Fi8 % w42 % 58
debounce time

of property_read w32 array({node, "debounce”,
ints, ARRAY SIZE(ints):

gpio_set debounce(ints[@], ints[1]);
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accdet_irq = irg_of_parse_and_map(node, 8);

IRQF_TRIGGER_MOMNE, IX i -&ﬁ

ret = reguest_irg(accdet_irqg, ex_eint handler,

"accdet-eint”, NULL); _\9 Einone;

static irgreturn_t ex eint handler({int irg, void *data)

{

disable irgq nosync{accdet_irqg);
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NO7: fiifgH W

enable_irg(accdet_irq); Attention please!!
Enable(enable_irq) 5 Disable(disable_irq)
AR L, A5 &= LR IR JEvE
5 Enable B3 Disable ] [n] &t

NO 8 : & I n] LAMLfiE R4

node = of_find_compatible_node({MNULL, NULL, "mediatek,goodix-fp");
if (node) {
virg = irg_of parse_and_map(node, @);

irg_set_irg_wake(virg, 1); _&E‘ZE ’ %é}ﬁ'ﬁ‘ﬂ%ZE ’ LHQEF' H‘ﬁﬁq
PR AT DL R 22 ¢
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Examples(1/2)

static int  init eint example init (void)

{

struct device node *node;

int irg;

u32 ints[2] = {0, 0};

unsigned int gpiopin, debounce;

/* get gpio pin & debounce time */

/* Get eint node

* kernel standard uses pin control to setup gpio
* This example doesn't include pin control part.

*/
I?;C(ie Z ;)foind_compatible_node(NULL, NULL, "mediatek,eint example'. Get gpIO number &
if (node .
of property read u32 array(node, "debounce", ints, ARRAY SIZE(ints)); debouce time
gpiopin = ints[GPIOPIN];
debounce = ints[DEBOUNCE] ;
printk (KERN_ERR "%s, gpiopin=%d, debounce=%d microsecond\n", Get Irq number
~_func_, gpiopin, debounce);
/* get irqg # */
irg = irg of parse and map(node, 0);
if(lirg) { .
printk("can't irg of parse and map for abc!!\n"); SetUp debounce time
D : return -EINVAL; uses kernel standard function
eint-exanple.c /* set debounce (optional) */

gpio_ set debounce (gpiopin, debounce);

/* request irg for eint (either way) */

if (request irg(irqg, eint example isr, IRQF TRIGGER NONE, "eint-example", NULL)) {
printk(KERN_ERR "EINT EXAMPLE IRQ LINE NOT AVAILABLE!!\n");
return -EINVAL;
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Examples(2/2)

/* here we use a device named eint example for instance
* this sample demonstrate how to implement non-autounmask EINT
* and remember to call enable irg(irqg) when you want to enable it again!
*/
irgreturn t eint example isr(int irg, void *desc)
{
/* implement non-autounmask EINT */
disable_irq_nosync(irq);‘E__i
return IRQ HANDLED;

implement non-autounmask EINT
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Use irqg_of _parse_and_map() to get virtual irq

Use request_irq() instead of mt_eint_registration() to register ISR

* interrupt flag should be IRQF_TRIGGER_NONE, since
irg_of _parse_and_map() already set trigger type, you can also
overwrite the trigger type here)

Use enable_irq()/disable_irq() for
mt_eint_mask()/mt_eint_unmask()

* use disable_irq_nosync() in irg context instead

Use irq_set_irq_type() for
mt_eint_set_polarity()/mt_eint_set_sens()
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#tdefine IRQ_TYPE_NONE 0
#define IRQ_TYPE_EDGE_RISING 1
#tdefine IRQ_TYPE_EDGE_FALLING 2

Hdefine
IRQ_TYPE_EDGE_BOTH (IRQ_TYPE_EDGE_
FALLING | IRQ_TYPE_EDGE_RISING)

#define IRQ_TYPE_LEVEL HIGH 4
#tdefine IRQ_TYPE_LEVEL_LOW 8
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Touch Device Tree Coding
* Parameter

* How to use the parameter
* GPIO pinctrl modify

Touch project config Coding
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Touch Device Tree Coding

= 1.Add touch node in mtxxxx.dtsi
 compatible = "mediatek,mt6xxx-touch";

touch: touch {

compatible = "'mediatek touch’;
I
e Remove platform _device register()

~ -

if(platfD;m_device_register(&tpd_device}l=D) i
TEPD DMESG("unable to register touch panel de "'
return —-1;

}

&
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2. Touch regulator device tree
* Defined in cust_pmic.dtsi gen by DCT tool

* This can be modify in dws
GPIO | EINT | ADC | KEYPAD|12c  PMIC |ClockBuffer | POWER

Selected PMIC  |MT6353PMUMP -

LDO name Default Enable/Disable AppMame
VCAMA MAIN_CAMERA_POWER_:
VSIMA MIA [
VSN2 LA, [
[

VLDOZ28 CAP_TOUCH_VDD
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3. touch 12C device tree
e Defined in cust_i2c.dtsi gen by DCT tool

£iZel o
cap touchBSd |
compatible = "mediatek,cap touch®:
reg = <0xb5d=-:
Y

* This can be modify in dws

Slave Device | Channel | Device Address
CAMERA_MAIN 2C _CHAMMEL O 010
CAMERA MAIN_AF 2C _CHAMMEL D O=0C
CAMERS SUB 2 cHAMMEL O Qx3c
CAFP TOUCH [2C_CHAMNMEL 1 O=50
T OO BI5s 20 _CHAEMNTMEL T O%3E
MSEMNSOR [2C_CHAMMEL 2 =00
=YRO [2C_CHAMMEL 2 0=E3
GSEMSOR [2C_CHAMMEL 2 Ox4C
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3. touch 12C device tree
* Remove i2c_register_board info()

1Z¢ register board info(TPD IZC NUMEER, &i1Zc tpd, DF: <J

e 12c use kernel Fr#EAP! (Start From MT6797)

You can use a micro CONFIG_MTK 12C... it defined by
|2¢, touch no need to config.

#ifdef CONFIG MIE I2C EXTENSICH
#define TPD SUPPORT IZC DMA

felze - -7

#define TPD SUPPORT I2C DMA ul|
fendif

If the driver only use after 6797, you can remove
TPD_SUPPORT_I12C_DMA code

12C auto to use DMA when data bigger than 8 byte
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Touch Device tree coding

= 4 touch eint
* |[rqg DWS setting

= Eint Var need to select TOUCH(kernel-3.10 is TOUCH_PANEL), so it can be
added to compatible = "mediatek,mt6xxx-touch";

which is defined is chip.dtsi

EINTS TOUCH 0 Loy Edge Disable

= Output of touch eint in cust.dtsi

ftouch
interrupt-parent = <&einte>r;
interrupts = <85 IRQ TYPE EDGE FALLING:;
debounce = <85 0&>;

status = "okavy™;
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Touch Device tree coding

= 4 touch eint
e Touch Device tree coding

static int tpd irg registration (void)

{
struct device node *node = NULL;
int ret = 0;
u32 ints[2] = { 0, 0 }:
GIF INFO("Device Tree Tpd irq registration!™):
[ node = of find matching node (node, touch of match); ]

if [mode} |
of property read w32 array(node, "debounce", ints, ARRAY STZE (ints)):
gpio set debounce (ints[0], int=[1]):

touch irg = irg of parse and map(node, 0);
GTE _INFC("Device gtlx int type = %d!", gtilx int tlpe):
if {!gtlx_int type) {/*EINTF TRIGGER*/ -
ret =
request irg(touch irg, (irg handler t) tpd eint interrupt handler, IRQF TRIGGER RISING,
"TOUCH BANEL-eint™, NULL): - B B B - -
if (ret > 0) {
ret = -1;
GIF_ERECE ("tpd reguest irg IRQ LINE NOT AVRAILABLE!.");
]
} else {
ret =
request irg(touch irg, (irq handler t) tpd eint interrupt handler, IRQF TRIGGER FALLIHNG,
"TOUCH BAMNEL-eint™, WULL): - - - - - -
if (ret > 0) {
ret = -1;
GIF_ERECE ("tpd reguest irg IRQ LINE NOT AVRAILABLE!.");

m } El;E {

GTPF ERRCR ("tpd request _irg can not find touch eint device node!.");
ret = -1;



Touch Device tree coding

= 4 touch eint
e Disable irg and enable irg need to be blance

Touch Irq Issue



5.touch custom device tree
* Defined in arch/arm/project.dtsi

ttouch {

[ tpd-Tes0luLion = <720 l1200F;

use-tpd-button = <0>;

tpd-key-num = <3>;

tpd-keyv-local= <139 172 158 0O>;

tpd-key-dim-local = <90 883 100 40 230 883 100 40 370 883 100 40 0 0 0 O>;

tpd-max-touch-num = <5¥>;

tpd-filter-enable = «<1>;

tpd-filter-pixel-density = <124%;

tpd-filter-custom-prameters = <0 0 0 0 0 O 0 0 O O O O>;

tpd-filter-custom—speed = <0 O OX>;

pinctrl-names = "default"™, "state eint as int", "state eint outputd"™, "state eint outputl”,
"state rst output0", "state rst outputl®: - - - -

pinctrl-0 = <&CTE _pinsz defaulty;

Pinctrl-1 = <&CTPF pins eint as 11t>4
pinctrl-2 = <&CTP pins eint Datpatﬂ>;
pinctrl-3 = <&CTP pins eint outputl>;
pinctrl-4 = <&CTP pins rat natpatﬂb

Pinctrl-5 = <&CTPF pins rst outputl>;
status = "okay":;
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Touch Device Tree Coding

= 5.touch custom device tree
Defined in Kernel4.9/drivers/input/touchscreen/mediatek/tpd.h

H-

-

struct tpd key dim local {

int key x;
int key_y;
int key_width:
int key:height:

struct tpd filter t {

int enable; /*0: disable, 1: enable#®/

int pixel density; /*XMX pixel/cm*/

int W_W[3][4]:/*filter custom setting prameters*/

unsigned int VECLOCITY THRESHCLD[2]:/*filter speed custom settings#*/

struct tpd dts info {

int tpd resoclution[2]:

int touch max num;

int us=se tﬁd button:

int tpd_key_num;

int tpd_key_lncal[ﬂl;

struct Epd Eey dim local tpd key dim local[4]:
struct tpd:filEer_E tnuch_fiiter? -
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Touch Device Tree Coding

= 5. touch custom device tree

tpd_resolution[2]

use_tpd_button

tpd_key_num

tpd_key_local[4]

tpd_key_dim_local[4]

(include 4 parameters
tpd_key_dim_local[4].key_x,
tpd_key_dim_local[4].key_y,
tpd_key_dim_local[4].key_width,
tpd_key_dim_local[4].key_high

)

touch panel resolution info for x
and y axis

define whether the touch panel
use virtual key

The number of the touch virtual
key. you can not set this
parameter if use_tpd_button is
0.

the Linux key value if touch
virtual key is used, you can not
set this parameter if
use_tpd_button is 0.

the key layout info if touch
virtual key is used, you can not
set this parameter if
use_tpd_button is 0.

tpd_resolution[0]: LCM resolution of x axis
tpd_resolution[1]: LCM resolution of y axis

1 stands for touch panel use touch virtual key
0 stands for touch panel not use touch virtual key

The max of the key number is 4.

fill in Linux key code which will use for virtual key on
touch panel, layout from left to right corresponding to
array value tpd_key_local[0], tpd_key_local[1],
tpd_key local[2], tpd_key local[3]

every tpd_key dim_local[i] corresponding to
tpd_key localli]

tpd_key_dim_local[i].key_x: location on x axis of
tpd_key localli]

tpd_key dim_local[i].key_y: location on y axis of
tpd_key localli]
tpd_key_dim_local[i].key_width: width of
tpd_key localli]

tpd_key_dim_local[i].key_high: height of
tpd_key localli]



Touch Device Tree Coding

= 5. touch custom device tree

touch_max_num touch panel resolution info for x
and y axis
tpd_filter_t This defined touch filter para Enable: 1 enable touch filter,0 disable
(include 4 parameters Pixel_density:XXX pixel/cm
enable; W_ W:filter custom setting prameters
pixel_density; VECLOCITY_THRESHOLD:filter speed custom settings
W_WI[3][4];

VECLOCITY_THRESHOLD[3]
)
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Touch Device Tree Coding

= call tpd _get dts_info to get touch devices tree

void tpd get dts_info(void)|
{

struct device node *nodel = NULL;
int key dim local[l&], i:

nodel = of find matching node (nodel, touch of match):
if (nodel) { -
of property read u32 (nodel, "tpd-key-dim-local™, &tpd dts_data.touch max numj ;
of property read u32 (nodel, "use-tpd-button", &tpd dts data.use _tpd hattnn],
pr_info("[tpd]use-tpd-button = Ed\n", tpd dts data.use tpd hattoﬂ],
of property read u32 arrayinodesl, "tpd- resnlutlnn"
tpd drs data. tpd resolution, ARRAY SIZE (tpd _dts_data.tpd resolution));
if (cpd dts data.use_tpd button) {
of prnperty read | w32 (nodel, "tpd-key-num", &tpd dtes_data.tpd key num);
of property read w32 array(nodel, "tpd-key-local",
tpd drs data. tpd key local, ARRAY STZE (tpd dts_data.tpd key local)):
of prnperty read w32 array(nodel, "tpd key- dlmrlncal"
key dim local ARERALY _SIZE (key dim local)}:
memcpy (tpd dts data. tpd key dim local key dim local, =sizeof({key dim local)):
for (i =07 i < 4; i++) { - -
pr info("[tpd]lkey[3d] .key X = %Fd\n", i, tpd dts data.tpd key dim local[i].kev x):
pr info("[tpdlkev[%d].kev v = %d\n", i, tpd dts data.tpd key dim localli].key v):
pr info("[tpd]lkey[3:d].key W = 3d\n", i, tpd dts data.tpd key dim local[i].key width):
pr_info("[tpd]lkey[%d].key H = %d\n", i, tpd dts data.tpd key dim local[i].key height);

}
]
of property read u32(nodel, "tpd-filter-enable”, &tpd dts data.touch filter.enakle):
if (tpd_dts data.touch filter.enable) { - -
of prnperty read u32(10de1 "tpd-filter-pixel-density"”, &tpd dts data.touch filter.pixel density);
of property read w32 arrayinodel, "tpd-filter- custnmrpramﬂte;s" - - -
fu32 )cpd dts data.touch filter.W W, ARRRY SIZE (tpd dts data.touch filter.W W)):
of property read u3z arrayiﬂndel "tpd filter- custnmrspeed"
tpd dts data. touch filter.VECLOCITY THRESHOLD, ARRAY STZE (tpd dts data.touch filter.VECLOCITY THRESHOLD)
]
memcpy (&tpd filter, &tpd dts data.touch filter, sizecof(tpd filter)):
pr_infn("[tﬁd]tpd—filter:enaﬁle = 3d, plxel density = %d\n" tpd filter.enable, tpd filter.pixel density):;
} el=se {
pr err("[tpd]%s can't find touch compatible custom node’\n", fune );



Touch Device Tree Coding

= GPIO pinctrl modify
 Remove all mt_set_gpio_xxx() function
* Replaced by GPIO pinctrl

= Project defined

* Defined Kernel-4.9/arch/armxx/boot/dts/project.dts.
* |f need to set other GPIO please modify here.

AEZEEW GPIO pinctrl- Kernel

Standardization
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Touch Device Tree Coding

= First part

Kernel-3.xx/arch/armxx/boot/dts/project.dts

&touch {

tpd-resolution = <720 1280>;

use-tpd-button = <0>;

tpd-key-num = <3>;

tpd-keyv-local= <139 172 158 0O>;

tpd-key-dim-local = <90 883 100 40 230 883 100 40 370 883 100 40 0 0 0 O>;

tpd-max-touch-num <ax;

tpd-filter-enable = «<1>;

tpd-filter-pixel-density = <124%;

tpd-filter-custom-prameters = <0 0 0 0 0 O 0 0 O O O O>;

tpd-filter-custom—speed = <0 O OX>;

pinctrl-names = "default", "state eint as int", "state eint outputl", "state eint output]
"state rst output0", "state rst outputl®: - - - -

pinctrl-0 = <&CTP_pins default>;

Pinctrl-1 = <&CTPF pins eint as 1nt}4

pinctrl-2 = <&CTP pins eint nutputﬂ);

pinctrl-3 = <&CTP pins eint outputl>;

pinctrl-4 = <&CTE _pins_ rst nutput0>

pinctrl-S = <&CTP _pins_ rst_outputl>:

status = "okay":;
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Touch Device Tree Coding

Second part

&pio {
CTF pins_default:
}:
CTP pins eint as int:
pins_cmd dat {
pinz = <PINMUX GFIO10
slew-rate = <0%;

eint0default {
eint@0 {

__ FUNC GPIO10>;

Kernel-3.xx/arch/armxx/boot/dts/project.dts

bias-disakble;
¥

Reset Pin

CONFIDENTIALB

}:
CIP pins_eint outputO:
Fins cmd dat {
pins = <PINMUX GPIOI10
slew-rate = <13
output-low;

eintoutputd {

_ FUNC GPIC10>;

I |
}:
CTF pins_eint outputl:
pins cmd dat {
pins = <PI1
g e =
output-high;

eintoutputl {

GPIO10

= FUNC GPIQ10>;
<1>:

¥:
}i’
CTPF pins rst outputd:
pin=s_ cmﬂ dat {
E: PINMUY GPIO&2
ew-rate = <1>;
output-low;

rztoutputd {

FUNC_GPIO6&2x>;

¥

}:

CTP pins rst_outputl:

pins_ cmd dat {
pinz = <PINMUX GFIO&2
slew-rate = <1%;
output-high;

rstoutputl {

__ FUNC GPIO&2>;

¥
¥
¥
f* TOUCH end */




= How to use?

Touch Device Tree Coding

* probe

CONFIDENTIALB

int tpd_get _gpio_info(struct platform device *pdev)

{

int rec;

pr info("[tpd %d] mt tpd pinctrl++++++++++++++444450", pdev->id)
piﬁctrll = devm.pincErl Eet(&pdev—>dev];
if (IS5 ERR(pinctrll)) {
ret = PTR ERR(pinctrlil);
dewv err[&Edev—bdev, "fwg Cannot find touch pinctrll!\n"):
return ret;
}
pins default = pinctrl lookup state (pinctrll, "default"):
if (IS ERR(pins default)) {
ret = PTR ERR(pins default);
dev_err[&Edev—>devT "fwg Cannot find touch pinctrl default!\n"):
}
eint as int = pinctrl lookup state(pinctrll, "state eint as int");
if (I5 ERR(eint as int)) { - -7
ret = PTR ERR(eint as int):
dew err[&Edev—>dev? "qu Cannot find touch pinctrl =state eint as intc!’\n");
return ret; - T
}
eint outputl = pinctrl lookup state (pinctrll, "state eint output™):
if (IS ERR(eint ocutputld)) { - -
ret = PTR EERteint outputl) ;
dew err[&Edev—bdevT "fwg Cannot find touch pinctrl state eint output0!\n"):
return ret; - -
}
eint outputl = pinctrl lookup =state (pineccrll, "state eint outputl™)
if (IS ERR(eint outputl)) { - -
ret = PTR_EER[eint_outputlj;
dev err (&pdev->dev, "fwg Cannot find touch pinctrl state eint ocutputl!\n"):
return ret: - -
}
r=t outputl = pinctrl lookup =tate(pinctrll, "state rst outputd™);
if (IS ERR(rst outputl)) { -
ret = PTIR ERR[rst outputd) ;
dew errtEEdev—>de;, "fwg Cannot find touch pinctrl state rast ountputd!\n"™);
return ret: - -
}
r=t outputl = pinctrl lookup state(pinctrll, "state rst outputl™);
if (IS ERR(rst outputl)) { -
ret = PTR ERR[rst outputl) ;
dev_err[&Edev—>de;, "fwg Cannot find touch pinectrl state_rst_outputl!\n"]:
return ret;
}
pr info (" [tpd3%d] mt tpd pinctrl-————————— Y"n", pdev->id):
return 0; - -




In kernel 3.10 we use early suspend and late
resume, but in kernel-4.9 we use kernel API.

Remove all CONFIG_HAS EARLYSUSPEND, this
will never be defined in kernel-4.9.

We touch use kernel fb_notify to suspend and
suspend.

All common code is in mtk_tpd.c
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Touch Suspend/Resume modify

= Mtk tpd.c
* Register tpd fb notifier_callback
= In tpd_probe, it will be called when LCM on and off

/* use fb notifier */
tpd fb notifier.notifier call = tpd fb notifier callback;
if (fb register client (&tpd fb notifier))

TED DMESG ("register fb notifier fail!\n"):
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Touch Suspend/Resume modify

/% hh: use fb notifier */

static =truct notifier block tpd fb notifier:

/* use fb notifier */ T

static vold touch resume workgueue callback(struct Work struct *wWork)

{
TPD DEBUG("GIFE tnuch_re3ume_workqueue_ca1lhackkn'}:
g_tpd drv->resume (NULL) ;
tpd suspend flag = 0;

}

static int tpd fb notifier callback(struct notifier block *self, unsignsd long event, wvoid *data)
{
struct fb event *evdata = NULL:
int blank;
int err = 0;

TPD_DEBUGt'tpd_fh_nntifier_callhack\n'};

evdata = data;
f#* If we aren't interested in this event, =skip it imme
if (event !'= FB EVENT BLANK)

return 0O; -

[ blamk — *[int *jevdata-sdaca,
TPD DMESG ("fb motify(blank=%d)\n", blank):
switch (blank) {
caze FE BLANE UNBLANE:
TPFD DMESG ("LCD ON Notify\n"):
if (g tpd drv && tpd suspend flag) {
err =_queue worthnuch resume workgueue, &touch resuhe work) ;
if (lerr) { - - - -
TPD DMESE("start touch resume workgueue failedyn"™) ;
return err;
¥

1

break:
caze FE BLANE POWERDOWH:
TED DMESG ("LCD OFF Notify\n"):
if g tpd drv)
err = cancel work sync(&touch resume work);
if (lerr)
TPFD DMESG ("cancel touch resume workgueue err = 3d\n", err):
g tpd drv-»suspend (NULL): -
tpd suspend flag = 1;
break;
default:
T e




Touch Suspend/Resume modify

= Resume

static vold tpd resume (struct dewvice #*h)

= Suspend

e e T i o e e et ] T T P = T e i il e Bl

static vold tpd suspend(struct device *h)
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Touch Device Tree Coding

= Notice
* Use MT6735 platform as example
 Use GT1151 touch as example



How to use?
e Set GPIO

Touch Device Tree Coding

CONFIDENTIALB

woid tpd_gpin:as_int(inE piﬁ]

{

}

matex lock(&tpd set gpio_mutex);
Br_ 1nfn("[tpd]tpd gpio_as 1nt\n"],
if (pin == 1)

pinctrl select state(pinctrll, eint _as int):

mutex unlncki&tpd =et _gpio_mutex) ;

void tpd gpic ocutput (int pin, int level)

{

matex lock(&stpd set gpio _mutex);

pr_ 1nfn("[tpd]tpd gpioc cutput pin = %d, level = £d\n", pin,

if (pin == 1) {
if [(lewvel)

pinctrl select state(pinctrll,

else

pinctrl select state(pinctrll,

} el=se {
if [(lewvel)

pinctrl select state(pinctrll,

gelae

pinctrl select state(pinctrll,

}

mutex unlock(itpd set gpio muatex);

eint outputl);

eint outputl):;

rst_outputl):

rst_outputd);

level);




= mte73s
ﬁ annzo3ovl_64
. |=_.:'I annzo3svl_64_lkg
Before Git kernel-3.18 e R
-I_fi evbE735_64
* Project custom folder in mach 00 e ta e
-I_fl evbE735_64_mhl
B evbe7as_6d_tee
* Use 6735 as example T
] evbE73s_tee
EI evb&735_tee_pr
alpsfkernel-3. 18/ driversmiscmediatelk/mach/mka735/) B O evbe7asm
- evbs735m_64
) evbE735m_64_|dvt
- evbt735m_64_tee
. . ﬁ evb&735m_tee
e Git kernel-3.18 will remove mach PO ke
-I_fl evh5?53:64_553tl
I & evbe7sa_sd_ir
folder and no custom config folder | ;2:e=e
#C evbE753_64_mhl
- evbt753_64_tee
B evbe7sa_ir
0 evbe7s3 _tee
-I_fl evbE753t_6d
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Git kernel-3.18:Remove project custom folder
e Touch driverZ5f#41 F

|_3.18_touchikernel-3. 18\drivers\inputitouchscreenimediatek

1ET1151
kiconfig
Makefile
mtk_kpd.c
tpd.h
tpd_bukkon.c
tpd_calibrate.c
tpd_calibrate.h
tpd_debug.c
tpd_debug.h
tpd_default.c
tpd _default b
tpd_init.c
tpd_misc.c
tpd_sekting.c

hinclude
ghlx_extents.c
gklx_generic.c
qgtlx_kools.c
qgtlx_tpd.c
gtlx_update.c
kronfig
Makefile

[_Jconfigl
_ifirmwarel
gt1lx_kpd_custom, b

1 “1 l1§

gtlx_generic.h
H File
4 KB
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gk 1ux_Firmwmare. b
H File
427 KB




PP custom config i€ X {F project_configH

W keernel-3.18% arch’ armb4' configs'. k35¥1_64_debug_defconfig

CONFIG_TOUCHSCREEN NTH=y
CONFIG_TOUCHSCREEN MTK GT1151=y
CONFIG GT1151 FIRMWARE="firmwarel"
CONFIG GT1151 CONFIG="configl"
CONFIG_GTF_DRIVER SEND CFG=y
CONFIG_GTF_CUSTON CFG=y

CJinchide #CONFIG_GTP_CHANGE X2Y is not set

E]gtlx_extents.c HCONFIG GTP WARP X ON iz not =et 2 N
Bl gt1x_generic.c HCONFIG_GTP WARP Y ON is not set 5prOJeCt7f59§7Z
- HCONFIG GTP GESTURE WAKEUP is not set . %%4

] gt1x_tools.c CONFIG GTEF HOTENOT=y defineft

=l gt1x_tpd.c HCONFIG HOTENOT TYPE is not set roiect.confi |:|:|
=] gt1x_update.c #CONFIG HOTKNOT ELOCK RV iz not set proj : 8

[ kconfig HCONFIG GTP PROXIMITY is not set

Al HCONFIG GTP WITH STYLUS is not set

=l Mz" File

#CONFIG_GTP_HAVE STYLUS KEY is not set
CONFIG_GTF_AUTO UPDATE=y
CONFIG_GTP_HEADER FW UPDATE=y

fa A . CONFIG_GTP_CREATE WE_NODE=y
&"Touch drl\(erTiE. #CONFIG GTP_ESD PROTECT is not set
JnKconfig A4 #CONFIG_GTP_CHARGER SWITCH is not set

#CONFIG_GTP_DEBUG_ARRAY ON is not set
#CONFIG_GTP_DEBUG FUNC_ON is not set

ceflags-v += -If (sretree)/drivers/input/touchsereen/mediatek/GT1151/ inelude/$ (CONFIG GT1151 FIRMWARE)/
ceflags-y += -If(srctree)/drivers/input/touchsereen/mediatek/GT1151/ inelude/$ (CCNFIG GT1151 CONFIG)/
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GIT change ID
° |cde8249b8134b388a7a88e8aae1593d2f90a535d

If use another touch IC

* If still define project config in custom headfile
1 select all project config parameters
2 defined them in project_defconfig(arch/arm/config)
3 modify source code

NNNNNNNNNNNNN






Agenda

introduction

Architecture

Interface

Customization

Build

m CONFIDENTIALB



Report the key event based on a key mapping
Table when the key is pressed or released

Report the key event when the Powerkey is
pressed or released.

Report the Switch key event when Slide

QWERTY keypad is slid in or out.

When the is pressed or released ,there is a
keypad interrupt issue.
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The architecture of Keypad driver is shown as follows. There
are four main tasks in Keypad driver:

User Level Eventiu VETA Tool
[deviinput/eventX ------------mmmommeoe e - Idevimt6516-kpd -
KPD KPD
input_dev miscdevice
Kernel Level - e

KPD platform_driver

Key Mapping Power Key using EINT Slide In/Out Backlight Control

Hardware Level KPD Scanner PWR_KEY EINT SLIDE EINT PMIC KPLED

Keypad Driver Architecture
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If the key is pressed or released, recognize which key and report the key
event based on a key mapping table to Input subsystem through Keypad
input device. Use PWR_KEY EINT to detect whether Power key is pressed
or released and report the key event to Input subsystem through Keypad
input device. (We will use PMIC callback function o detect whether Power
key is pressed or released if it is connected to PMIC by hardware layout
design.)

If the device has Slide QWERTY keypad, use SLIDE EINT to detect whether
QWERTY keypad is slid in or out and report the switch event to Input
subsystem through Keypad input device.

For META tool, use PMIC KPLED to show the backlight effect. (This feature
has been removed since Android 2.3.)
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When the key is pressed or released, Keypad Scanner will issue a
interrupt, then Keypad driver recognizes this key’s keycode and state from
Keypad Scanner registers. This kind of keycode is called HW keycode (0 to
71). The responsibility of Keypad driver is to translate HW keycode to
Linux keycode based on a pre-defined key mapping table. After Keypad
driver gets the Linux keycode, it will report this Linux keycode to upper
layer Input subsystem. And then, Android EventHub can get this Linux
keycode from Input subsystem and translates it to Android keycode. So
from this layer Android EventHub, the key pressing or releasing is
represented as a key event with Android keycode. The keycode translation
flow is shown as follows.
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User Level

Kernel Level

Hardware Level

M CONFIDENTIALB

Procedure & Flow

T Android keycode

KeylnputQueue (1) sdk/emulator/keymaps/qwerty.kl
‘ key [115]  voLumMe_up WAKE_DROPPED
Android keycode key UOLUME_DOWN WAKE_DROPPED
key [116] POWER VAKE
Android ~ key [212|  CAMERA
Linux keycode

@ framewo aselinclude/ui/KeycodeLabels.h

{ "UOLUME_UP*, 24 },

{ "UOLUME_DOWN", 25 },
{ "POVER", 26 },

{ "CAMERA", 27 },

Android keycode

/% HW keycode [0 ~ 71] -> Linux keycode «/
Bdefine KPD_INIT_KEYHAP()
{
[18] - KEY_CALL,
[19] = KEY_BACK,
[20]) - KEY_MENU,
[54] = KEY_FOCUS,

[64] = KEY_UOLUMEUP,
[65] = KEY_HOME,

A
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Note-1: The detection of Power key using PWR_KEY EINT or PMIC callback
function does not go through Keypad Scanner. In this case, we are not
going to get Power key’s HW keycode from Keypad Scanner registers.

Note-2: The language support needs to rely on IME (Input Method Engine)
not Keypad driver. Keypad driver’s main task is to report the key event
with the correct “Linux keycode” and state to upper layer when the key is
pressed or released.
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Prototype

long kpd_dev_ioctl(struct file *file, unsigned int cmd, unsigned long arg)

Parameters

in file File pointer

in cmd IOCTL command

infout | arg The command’s argument and it could be input or output

Return Value

The return value depends on IOCTL command

CMD SET_KPD_KCOL
ARG NULL
Return | O: the operation succeeds; otherwise: the operation fails
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DCT is used to customize the key mapping, de-bounce time and Power key setting in Keypad
driver.

PMIC Setting ] POVWER Setting ] MD1_EINT Setting ] MD2_EINT Setting
GPIO Setting |2C Setting ] CLOCK BUFFER Setting ] EINT Setting ] ADC Setting KEYRAD Setting
Columnl Colurmn’ ColumnZ Column3 Columnd Columns Columni Columnd
Rowd OLLUMEDOWNORE MOME MOME MOME MOME MOME MOME
Fow MOME MOME MOME MOME MOME MOME MOME MOME
Riow? MOME MOME MOME MOME MOME MOME MOME MOME
Riow3 MOME MOME MOME MOME MOME MOME MOME MOME
Rowed MOME MOME MOME MOME MOME MOME MOME MOME
Rows MOME MOME MOME MOME MOME MOME MOME MOME
R MO MO MO MO MO MO MO MO >
< >
DownlLoadkey Mode Key Factory Key -~ Recovery Key
Dovwnload_1 YOLUMEUR  Iheta MNOME Factary Up YOLLUMEL Recovery Down  NOMNE
Download_2 WOLUMEDOY  Recavery VOLUMEUP  Factory Wallp  WOLUMEL Recovery “aolDowrMNOME
Cownload_3 POVYER Factory WVOLUMEDOY  Factory Down YOLUMEL Recovery Up MOMNE
Factory “olDown “OLUMEL Recovery “ollp  MNONE
Factory Left MNOMNE Fecavery Menu  MOME
Factory Center  MNORNE Recovery Back  MNONE
< 5 Fartare Rinht MOIMFE *|  |Recovery Call MOMNE
< >
FPower key
ey T
Pwri<eyEint Gpio 0 R
NMORMAL T
Paower key |F'CIWEF{ j - J

[ Powerkley use EINT

kKeypress Ferio 1024

[ Powerkey Gpio DIMN High

Horme Kevy VOLUMEUP |



DCT (Driver Customization Tool)

= Keypad type
The “Key_Type” field defines whether single keypad or double keypad is used.
= Key Mapping

This is corresponding to Keypad matrix. If you want to map MENU key in
(rowl, columnl) (HW keycode is 10) in Keypad matrix, you can choose
“MENU” in [Row1, Column1]. DCT will generate “[10] = KEY_MENU,” in
cust_kpd.h so that Keypad driver can use this mapping to report the key

event when (rowl, columnl) is pressed or released.
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DCT (Driver Customization Tool)

=  De-Bounce Time

= The number in “Keypress_Period” divided by 32 means the Keypad’s de-
bounce time (millisecond). For example, the number 1024 in
“Keypress_Period” means the de-bounce time is 1024 / 32 = 32 ms.

= Power Key Setting

= |f you want to use EINT to detect Power key’s pressing and releasing, you
can check the box “PowerKey use EINT” and choose “POWER” or
“ENDCALL” in “Power Key definition” so that Keypad driver can use this
mapping to report the key event when EINT is issued.
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AOSP Structure

File Description

kernel-4.9/drivers/misc/mediatek/mach/mt6765/<project>/dct/dct/

cust_kpd.h The header file generated by DCT from codegen.dws

kernel-4.9/drivers/misc/mediatek/mach/mt6765/<project>/keypad/

mtk_kpd.h The header file used to enable/disable some functionality of Keypad driver

kernel-4.9/drivers/misc/mediatek/keypad/

kpd.c The core of Keypad driver

kernel-4.9/drivers/misc/mediatek/keypad/mt6765/

hal_kpd.c Platform-specific part of keypad driver
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Build Option

Kernel config: (Defined in kernel-4.9/drivers/misc/mediatek/keypad/Kconfig)

CONFIG_MTK_KEYPAD
Set to Y to enable MTK keypad driver.

CONFIG_ONEKEY_REBOOT_NORMAL_ MODE
Set to Y to set long press reboot by power key on normal mode.

CONFIG_ONEKEY_REBOOT_OTHER_MODE
Set to Y to set long press reboot by power key on other boot mode.

CONFIG_KPD_PMIC LPRST_TD
Long press reset time
0: 8 second, 1: 11 second, 2: 14 second, 3: 5 second

CONFIDENTIALB Confidential






[ ]
Lights system

LightsService
User Space

INI interface

Lights HAL module(lights.c)
Device Files in sysfs I

Kernel Space
P Lights driver

mapping table in HAL
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Hal

« /vendor/mediatek/proprietary/hardware/liblights/lights.c
Kernel

o /kernel-*/drivers/leds/led-class.c

o /kernel-*/drivers/leds/led-core.c

» /kernel-*/drivers/leds/led-triggers.c

» /kernel-*/drivers/leds/trigger/ledtrig-timer.c
Driver

* Kernel:
/kernel-*/drivers/misc/mediatek/leds/S(platform)/leds.c
/kernel-*/drivers/misc/mediatek/leds/mtk_leds_drv.c

o Lk:
/vendor/mediatek/proprietary/bootable/bootloader/lk/platform/S(platform)/mt_leds.c

Customization

* Kernel(DTS): /kernel-*/arch/arm(64)/boot/dts/S(project).dts

e Lk:
/vendor/mediatek/proprietary/bootable/bootloader/Ik/target/S(project)/cust_leds.c
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Backlight MODE Overview

= 1. Control by PWM(pulse-width modulation)
*  Waveform produced directly by BB’'s PWM module.
*  Waveform produced by PWM after BLS module.
e  PWM waveform produced by GPIO.

«  PWM waveform produced by backlight control IC ,just need write data to backlight
control IC with MIPI(CABC).

= 2. Control by PMIC

Backlight
control IC

CABC

176




MT6357 pins

IVIT6357 B KLL ISINK1
* 2ISINK channels: ISINK1/PCHR_LED

ISINK1 provide 1current sink drivers for general LED indicator application

PWM mode, breathe mode , register mode can be set through SPI interface

PCHR_LED is default-on is default-on indicator and powered by charger plug-in, and
it can set as PWM or breath mode after system power-on.

Output Current:
PCHR_LED:2/4/6 ma
ISINK1:2/4/6/8/10/12 ma

S(platform)

e 1PWM _BL can set 1024 duty in BLS module
* PWM

PWM has more available frequencies and can’t work in sleep mode

2 attributes adjustable for each PWM
frequency & duty
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static struct cust mtboixx led cust led 1ist[MTe3XX LED TYPE TOTAL] = |

{rredr, "MT65XE LED MODE NONE, -1, {0}},
{"green”, MTE5XE LED MODE NONE, -1, {0}},
{"hlue™, MTESXE LED MODE MNONE, -1, {0},

{"joghall-backlight™, MTE5XX LED MODE MONE, -1, {0},
{"keyboard-backlight", MTE5%XE LED MODE MONE, -1, {0},
{"button-backlight”, MT65XX LED MODE NONE, -1, {0},
{"led-backlight”, MTESEZX LED MODE PMIC, MT85XE LED PMIC LCD ISINE, {0},

struct cust mté65xx led ¢ / enum mt65xx_led type
char *name ; i

enum mteSxx led mode MT65XX LED TYPE RED = O,
int - — MT65%X LED TYPE GREEH,

. MT65XX LED TYPE BLUE,
struct FUM config MT65%% LED TYPE JOGBALL,
MT65XX LED TYPE KEYBOARD,
MT65XX LED TYPE BUTTON,
MT65XX LED TYPE LCD,

MT65XE LED TYPE TOTAL,

enum mt65xx led pmic ri
i

MT65XX LED PMIC BUTTOH-O, enum mt65xx_led mode

MT655X LED PMIC LCD, struct PWM config {

MT65%Y LED PMIC LCD ISIHE, { - MT65XX LED MODE HOHE,

MT655Y LED PMIC LCD BOOST, int clock source: MT65XX LED MODE PWM,
MT655X LED PMIC HLED ISIHE4, int div: MT65XX LED MODE_GPIO,

MT65%¥ LED PMIC HLED ISIHKES, int low duration: MT65XX LED MODE PMIC,

MT65%Y LED PMIC HLED ISIHKO, int High duration: MT65XX LED MODE CUST,

MT65%XX LED PMIC HLED ISIHKIL, BOOL pmic pad: MT65XX LED MODE CUST LCM,
MT65%X LED PMIC HLED ISINKZ, s - MT65XX LED MODE CUST BLS PWM
MT65¥%X LED PMIC HLED ISIHKO1 R
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Customization--kernel

= Lights System Device Tree Customer Parameter
* M:Kernel4.xx/arch/arm(xx)/boot/dts/S(project).dts

Customer can modify dts to set
the parameter what they want

Lebge [ LED@6 {
compatible = "mediatek,red"; compatible = "mediatek,lcd-backlight";
led_mode = <08>; led mode = <5>;
data = <1>; ceesee data = <1>;
I pwm_config = <0 @ 0 0 0>; H pwm_config = <0 0 0 0 0>;
; }

m CONFIDENTIALB



Customization--Set the LED mode in
device tree

i mtesx led mode "led _mode is determining the
' HTESXX_:ED_;DDE_HGHE, HW type ’ such as the PWM'
PMIC, BLS PWM etc.

MT65XX_LED_MODE_PWM, ..,
MT65XX_LED_MODE_GPIO, "=
MT65XX_LED_MODE_PMIC, ‘..
//MT65XX_LED_MODE_CUST, ‘..
MT65XX_LED_MODE_CUST_LCM, "

<cust_leds_def.h>

MT65XX_LED_MODE_CUST_BLS_PWM
e

SR Leoge i ... _
compatible 3, "mediatek,lcd-backlight”; compatible.g "mediatek,red”;
led mode = <5>; led mode = <B8>;
data = <1>; data = <1>;
pwm_config = <0 0 0 8 0>} pwm_config = <0 6 @ 0 0>;

;| [ P
<S(project).dts> <S(project).dts>
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Customize the LED pin Num(1/2)

<cust_leds_def.h>

enum mt65xx_led pmic

1If your led mode is {
MT65XX_LED_MODE_PMIC, s
you can use the data field to MT65XX_LED_PMIC_NLED ISINK1,

MT65XX_LED_PMIC_NLED_ISINK2,
choose the pin num, such as MT65XX_LED_PMIC_NLED_ISINK3
ISINKO

};

LED@1 {
compatible
led _mode =
data = <1>;
pwm_config = <60 0 @ @ 0=;

= diatek,green";
<

};
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Customiz the LED pin Num(2/2)

IBut, if you hw typeis Android M
MT65XX_LED MODE_CUST_BLS_PWM or

MT65XX_LED_MODE_CUST_LCM , the data = Ccompatible = "medtatek, lcd-backlight";
region is not used any more, the function joanode 2 <%

point will be assigned in driver dynamically. B Pl S L s

<S(project).dts>
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Customize the LED frequency

The LED&Backlight frequency setting is the same the the cust_leds.c
<cust_leds_def.h>

<S(project).dts> Android M
struct PWM_config LED@6 {
! . compatible = "mediatek,lcd-backlight";
int clock_source; led mode = <5s:
= " — - ]
{EE fz:’durattun' data = <1>;
- L — =
int High_duration; A pun_config = <@ 6 6 8 8>;
BOOL pmic_pad;
13
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How to Get Device Tree Parameter

PATH: Kernel4.xx/drivers/misc/mediatek/leds/S(platform)/leds.c

Function : struct cust. mt65xx_led *get_cust_led_dtsi(void);



PWM(pulse-width modulation) means control the wave’s duty or wave’s counts to

control led brightness. struct PWM config
Config parameters data & config_data for customization. ' . clock source:
. . int diw;
If the parameters is O, it use default parameters. int low duration;
. int High duration;

PWM config data E00L pmic pad:

* clock_source: clock source frequency, can be 0/1 I

* div: clock division, can be any value within 0~7 (i.e. 1/27(div) = /1, /2, /4, /8, /16, /32, /64, /128)

* low_duration: duration of low level. Only for FIFO MODE

* High_duration: duration of high level. ~ Only for FIFO MODE
PWM freq

*  PWM freq. = clock source / 27(div) / 256 for old mode

*  PWM freq. = clock source / 27(div) / [(High_duration+1)(Level')+(low_duration+1)(64 - Level')] for
FIFO mode
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for BLS PWM setting as follow:
1. PWM config data

clock_source: clock source frequency, can be 0/1/2/3
div: clock division, can be any value within 0~1023
low_duration: non-use

High duration: non-use

pmic_pad: non-use

 2.PWM freq.= clock source / (div + 1) /1024

Clock source:
0: PWM_CLK_OLD_MODE_BLOCK
1: PWM_CLK_OLD_MODE_32K

CONFIDENTIALB

struct PHM config

{

int
int
int
int

clock source;
div;

low duration:
High duration;

EOOL pmic_pad;



We can get LED’s or backlight’s brightness status by follow files:
» /sys/class/leds/xxx/brightness

e Xxx means light’s name, such as: green,blue,red mean green led,blue
led and red led. Lcd-backlight means backlight.

* |f the led or backlight is not working properly, we can enter the
corresponding folder and execute some command to check the driver is
correctly or not:

echo brightness_level > brightness —>check the brightness is the setting
value or not.

For LED, brightness level is not zero if only, driver will set led on.

If you want LED blink, you can execute the follow command in corresponding
folder:

» echotimer > trigger  —>this command will create two files: delay_on and delay_off.

* echoon_time > delay_on —>this command use to set led_on time.

* echo off_time > delay_off —>this command use to set led_off time.

* The unit of led_on and led_off is millisecond.

* echo none > trigger —>this command will delete delay_on file and delay_off

file,moreover,it will turn off the led.

Backlight not support blink,
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Accessory Detection -Feature

= Three accessory detection solutions are
provided

* Traditional mode (ACC)
 Low cost mode without internal Bias
e Low cost mode with internal Bias

= Please refer to DCC document for detail:
MT6357 Audio Speech Design Note VO0.1.pptx




/kernel-
4.9/drivers/misc/mediatek/accdet/mt6357/a
ccdet.c

CONFIG_ACCDET_EINT_IRQ

B3R T W H I PMIC
= CONFIG_ACCDET_EINT
B4R WA AP

NNNNNNNNNNNNN
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Accessory Detection —Feature
detall

= multi-key function

up_key middle_key down_key

o

- Remote button function(multi-key)

Y RIS & FE T8 T SR F UE 2 T R
up_key b Volume up Volume up
middle_key R/ B FEMT (K320 FEMWT (K320
Ik SERR NG TELD) Bl (D
down_key T—E Volume down Volume down
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Accdet Hardware Design:

* Accessory detecting depends on the voltage when 3-pole
or 4 pole headset plug in/out, and it uses internal 2-bit
comparator to separate what kinds of external

components are. & d
1.77TV

E
1 0.4V

If the voltage of AccDet is higher than 1.77V, A=1; or else, A=0;
If the voltage of AccDet is higher than 0.4V, B=1; or else, B=0.

So AccDet is divided into 3 headset state according to the voltage
range:

* Plug out state: 1.77V < Voltage <1.9V (A=1, B=1);
* Mic Bias state: 0.4V < Voltage<1.77V (A=0, B=1);
* Hook Switch state: OV < Voltage < 0.4V (A=0, B=0).

(]

AccDetect
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Accessory Detection—State Machine

Plug Out
(Voltage=1.9V)
(A=1, B=1)

Mic Bias
(0.5V<Voltage<1.77V)
(A=0, B=1)

Hook Switch
(Voltage=0~0.5V)
(A=0, B=0)
Get ADC
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Accessory Detection-SW

architecture

Audio Flinger Service

Call Manaﬁer

Status bar

| e
L e

W,

‘ FM Radio \

WiredAccessoryObserver

Input sub
System

- il

Uevent Observer

| %

AccDet common
work flow

| %

AccDet special work

flow during phone
call

User Space

Kernel Space

AN

Set call status

AccDet Driver

AccDet ISR

iE@. :

AccDet Hardware
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Accessory Detection-SW architecture file list

= User Space

e WiredAccessoryManager.java

* AudioManager.java

 PhoneStatusBarPolicy.java

e FMRadioService.java

e AudioMTKHeadsetMessager.cpp

e Ftm heaset.cpp

= Driver

* accdet.c
* accdet irg.c

* accdet drv.c

* accdet custom.c

* accdet custom def.h
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Accessory Detection-SW

Customization
= File list

=  Customization item
e Dts file

* DCT config

GPIO Setting EINT Setting | ADC Setting | KEYPAD Setting | PMIC Setting |

EINT Var
HEADSET = | I, o | [Level

Debounce Time (ms) | Polarity | Sensitive_Level | Debounce En

= |[Digable







15 225 DCC_L a0 B 42 B B an B 34

EEAT :

* SW/3G-4G/Smart Phone/Document Library
New/BSP/Drivers

A4

* CS6000-AZ6A-PGD-V2.0EN_Sensors_Programming
Guide.pdf
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Outline

+» Battery Service

*»* Battery Charging Overview
s* Kernel Power Off Charging
s Fuel Gauge



Introduction

Application

Example : Batteryinfo.java

________________ i__________________.

BatteryService.java

com_android_server_
BatteryService.cpp

Kernel Space

Hardware

Power
Supply

Battery related
Nodes (files)

Class I
Battery & Charger Driver
t
——————————————————— K S 2 AR
PMU/PMIC Fuel AUXADC
P-charger Gauge
y

CONFIDENTIALB

Linux Kernel Power Supply Class Node

N

AC\online | [USB\online| |Battery\status| |Battery\health||Battery\present
Battery\capacity | |Battery\batt_vol| |Battery\batt_temp| |Battery\technology
Device Driver Layer %
Linux Battery Driver
‘ Main Module Update Battery Information Module‘
}
| ADC Module Charging Module |




BatteryService.java

Register UEvent Observer Broadcast

l ACTION_POWER_CONNECTED

mUEventChserver.startibhserving
{”DEHPATH#classﬁpuwer_supply"] ; ACTION_POWER_DISCONNECTED

l Broadcast Sticky Intent

Update()

i |

Native Update() Get Battery Information

L

JNI
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Update Function For Android Server Battery Service

Update Field Ids

A A

Boolean Value Integer Value Stri

ng Value

A A

A 4 A 4

A

A 4

Read Value From File By The Following Path

65vl_64_hsp:/syssoclassspower_supplysbattery # 1s
apacity current_avyg device preszent technology

harge_counter current_now health status temp

uevent
voltage_now

harge_full cycle_count power subsystem type
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+»* Battery Service
+»* Battery Charging Overview

s* Kernel Power Off Charging
s Fuel Gauge



Fuelgauged

Android
netlink /kernel-
————————————————————————————— j 4.9/drivers/power/supply/mediate
k/charger/
Common ]
Battery Charging
Meter Algorithm
' ! SW
| | |
. External
Al :)Or(i):hm LlnAeIa :)(r:lrti ::ﬁer Switch Charger IC
& & Algorithm
. Char;g'er Type Linear ........ SW'tCh ........
Fuel Gauge AuxADC Detection Charger PMIC Charger HW(HAL)
(MT6370)
/kernel-

4.9/drivers/misc/mediatek/pmi
¢/mt6370/mt6370 pmu_charge
r.c
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Kernel Layer-Battery 3.0 SW Code Architecture

/vendor/mediatek/proprietary/external/

Android
/kernel-
netlink 4.9/drivers/power/supply/mediate
““““““““““““ N V411 18 5451
mtk_battery.c .
Charging
mtk_battery_core.c .
3 Algorithm
! SWwW
XXX mtk_switch_charging.c
Algorithm - '

¥ M HW(HAL)
Charger Type Charging_hw_ L |
Mtk_gauge_class.c Detection pmic.c .
V,r_eg_/ charging_hw_
PMIC 6357 /kernel- ~ Mt6370
pmic_common.c 4.9/drivers/misc/mediatek/pmic/mt6370/

- _________________7 __________________________ mt6370 pmu (&h\a/rggr.c .

Driver

mt6357_gauge.c < mt6370_pmu_charger.c
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Whole Flow

init and start charger hv detect timer ]

register ac/usb/battery to Initialize BMT status ]
power supply -

\//

[ init and start kthread timer

P —

/ bat_thread_kthread

BAT thread()

J

sleep wait

start kthread timer

meter reset

kthread ch |
timer 10s ﬂg/iruf ug
first 1
(first 1s) (PMIC EINT)
timeout

wake up kthread

wake up kthread

charger hv detect 1s(first
2s) timeout

|

\\l

/ charger_hv_detect_sw_thread \

J

sleep wait

get hv status ]

stop charging ]
v

reset 4s watch dog timer ]

Vi
[ start hv detect timer




Charging State Machine 1. Total timer timeout (24hr)

2 Charger plugged out

Charger Ul
Detect
(USB or AC)

3. Tmp >50 || Tmp<0

For ncpl1854,
Vbat < CV*0.97

For ncp1854: Charging current <
leoc

VBAT <=3.8v

battery_CheckBatteryStatus
VBAT >=3.4v (Can

customized)

VBAT >=4.35v &&
all active

Init Pre-CC/CC Mode TopOff Mode (CV mode) Battery Full
1. Init the safety 1. Do Charger Protection 1. Do Charger Protection 1. Battery
timers 2. If (1) fail, stop charging 2. If (1) fail, stop charging percentage always
2. Check the VBAT, 3. If (2) pass, do charging 3. If (2) pass, do charging algo. : display 100%
decide to enter CC => Internal P-charger : charging 9s and | charging 10s
mode or battery full discharging 1s. (cooling the battery) Note : When
state =>» External switching charger : always Note : Measuring VBAT / |_charging / recharging, the
charging V_charger / Bat_temp at charging battery percentage is
phase still 100%.
Note : Measuring VBA |_charging /
V_charger / Bat_temp at charging
phase

My —ommies



Sw Flow

pchr_turn_on_charging()

V

N
e
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Outline

+»* Battery Service
*»* Battery Charging Overview
** Kernel Power Off Charging

s Fuel Gauge



MTK Kernel Power Off Charging

Charging )
Animation ’ = Power
= key

Native

LK Charging key
Pre-lodaer
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Kernel Power Off Charging Flow

g _boot_arg->boot_reason == BR_USB && charger/usb exists —N)[ Power Off
VY
boot_mode_select() )[ kernel_power_off_charging_detection() Y )[ Set KPOC boot mode
* . Y Y
mt65xx_bat_init() Check if battery < power —)[ Set LPOC boot mode
on voltage
by )
kernel_charging_boot() ;)[ Other Boot Mode Flow

L

Show a static picture which can be customed

) LK

kernel_power_off charging_boot && charger/usb exists N )[ Power Off

Y
\ 4

| emelpoweroffchargng & chargerfusbexts N poweroft

| Y
T — T
—I—. R Kernel

Android




Outline

+»* Battery Service

*»* Battery Charging Overview
s* Kernel Power Off Charging
** Fuel Gauge




Gauge Master 3.0 Introduce

= System-side Li-lon battery fuel gauge SOC
* Precise Battery Fuel Gauge
e Battery current measurement

* Temperature Reporting

HW Measurement
Battery pack| @M Algerithm MMI
AP SW
Calculation
Charging&
R !
Gauge o
Master 3 o]
- Algorithm —
N J,
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Preloader

Repo: alps/vendor/mediatek/proprietary/bootable/bootloader/preloader
platform/mt6765/src/drivers/battery.c
platform/mt6765/src/drivers/inc/platform.h
platform/mt6765/src/drivers/platform.c
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Repo: alps/vendor/mediatek/proprietary/bootable/bootloader/lk
app/mt_boot/mt_boot.c
platform/mt6765/include/platform/boot_mode.h
platform/mt6765/platform.c
platform/mt6765/rules.mk
platform/common/power/mtk_battery.h
platform/common/power/mtk_battery.c
platform/common/power/rules.mk
platform/mt6765/include/platform/mt_battery.h
platform/mt6765/include/platform/mt_pmic_dlpt.h
platform/mt6765/mt_battery.c
platform/mt6765/mt_gauge.c
platform/mt6765/mt_pmic_dlpt.c
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Repo: alps/kernel-4.4
arch/arme64/configs/k65v1l_64 bsp_debug defconfig

64bit dtsi
arch/arm64/boot/dts/mediatek/mt6765.dts
arch/arme64/boot/dts/mediatek/evb6765 64 emmc.dts
arch/arme64/boot/dts/mediatek/bat_setting/m6765_battery prop.dtsi
arch/arme64/boot/dts/mediatek/bat_setting/6765_battery prop_ext.dtsi
arch/arm64/boot/dts/mediatek/bat_setting/mt6765_ battery table.dtsi
arch/arm64/boot/dts/mediatek/bat_setting/mt6765_battery table ext.dtsi

32bit dtsi
arch/arm/boot/dts/mt6765.dts
arch/arm/boot/dts/mediatek/evb6765 64 emmc.dts
arch/arm/boot/dts/mediatek/bat_setting/mt6765_ battery prop.dtsi
arch/arm/boot/dts/mediatek/bat_setting/mt6765_ battery prop_ext.dtsi
arch/arm/boot/dts/mediatek/bat_setting/m6765_battery table.dtsi
arch/arm/boot/dts/mediatek/bat_setting/mt6765_battery table_ext.dtsi
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Repo: alps/kernel-4.4

Platform header
drivers/misc/mediatek/include/mt-plat/mtk_battery.h
drivers/misc/mediatek/include/mt-plat/mt6765/include/mach/mtk_battery property.h
drivers/misc/mediatek/include/mt-plat/mt6765/include/mach/mtk_battery_table.h

PMIC HAL
drivers/misc/mediatek/pmic/mtk_gauge class.c
drivers/misc/mediatek/pmic/mtk_gauge coulomb_service.c
drivers/misc/mediatek/pmic/mtk_battery_adc_intf.c
drivers/misc/mediatek/pmic/mt6357/v1/mt6357 gauge.c

Battery Core
drivers/power/supply/battery/mtk_battery.c
drivers/power/supply/battery/mtk_battery_internal.h
drivers/power/supply/battery/mtk_battery_recovery.c
drivers/power/supply/battery/mtk_battery_ recovery.h
drivers/power/supply/battery/mtk_gauge time_service.c
drivers/power/supply/battery/mtk_power_misc.c
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selinux

Repo: alps/device/mediatek/sepolicy/basic
device/mediatek/sepolicy/basic/non_plat/file_contexts
device/mediatek/sepolicy/basic/non_plat/fuelgauged.te
device/mediatek/sepolicy/basic/non_plat/fuelgauged nvram.te

device/mediatek/sepolicy/basic/plat_private/fuelgauged_static.te
device/mediatek/sepolicy/basic/plat_public/fuelgauged_static.te
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Gauge Master 2.0 Custom Items

= GM2.0 config CONFIG_MTK _HAFG_20
Alps/kernel-3.18/arch/arm64/configs/XXXX_defconfig

= Other Items please refer to documents on MediaTek On-
Line> Quick Start> Fuel Gauge

M CONFIDENTIALB






USB Architecture

NNNNNNNNNNNNN



MTK USB Related Macro

 CONFIG_TCPC_CLASS=y

= Use typec port controller , need DELETE if use Micro B;
= Code path: drivers/misc/mediatek/typec/tcpc/

« CONFIG_USB_MTK_HDRC=y
= Has a high speed usb controller based on MTK MUSB IP
= Code path:drivers/misc/mediatek/usb20/

* CONFIG_MTK_MUSB_QMU_SUPPORT=y
= Has a QMU capability for USB controller

« CONFIG_USB_MTK_OTG=y
= Enable USB HOST OTG detection machanism
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Code Introduction

= If the device cannot enumerate normally ,please
check whether the do_connection_work executed

successfully;

= If the OTG host cannot work normally ,please check
whether the do_host work executed successfully;



MTK OTG in MT6762

NNNNNNNNNNNNN



An OTG product is a portable device that uses a single Micro-AB

receptacle to operate at times as a USB Targeted Host and at
times as a USB peripheral.

OTG devices must always operate as a standard peripheral when
connected to a standard USB host.

Plug in A-cable, phone can be used as host.
Plug in B-cable, phone can be used as device.

For more information, please refer to: https://www.usb.org/
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State Diagram

OTG_STATE_B_IDLE
OTG_STATE_A_IDLE

-7(‘

2

% @
A
<

2

OTG_STATE_A_WAIT_BCON

Deviceg Connect

Waiting Deyice Connect

1no 3njd 9jged v

OTG_STATE_B_PERIPHERAL

OTG_STATE_A_HOST

. Will enable soft connect and wait USB host to enumerate-- musb_start()

. Will disable all EPs, flush all EPs FIFO and clear the soft connect — musb_stop()

. Will set the session and vbus, enable all interrupt, wait for usb device connect — musb_start()
. Will clear the session and vbus, disable all EPs, flush all EPs FIFO — musb_stop()
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Detect A-cable and B-cable plugin/out.

Detect other devices connected, such as keyboard, u disk and so on.
Fully support keyboard, mouse, U-disk and removable disk.

By default Android JB support PTP device such as Camera.

If user installs the corresponding application, Android JB will support any
standard USB device.

U-Disk and removable must be FAT file system. And this will recognize just
the first partition before Android M and multiple partition on Android M.
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PM has not implemented. That means if you plug in A-cable, phone
will not suspend until A-cable is plugged out. And on the other hand,
after you plug in a USB device, phone will not send suspend/resume
signal on USB bus anyway.

HNP(Host Negotiation Protocol) is not implemented in our product
driver. So phone will only work as host after A-cable is plugged in.
Beware this makes our product NOT fully compatible with USB OTG
specification, but it will not impact daily use.
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Enable OTG With IDDIG(1/5)

= To enable OTG with IDDIG, the only thing you
have to do is set IDDIG pin mode in DWS;

" The following action default enabled ;



Enable OTG With IDDIG(2/5)

on init
mkdir /mnt/media_rw/usbotg 0700 media_rw media_rw
mkdir fstoragefusbotg 0700 root root

on init
# Refer to http://source. android. com/devices/tech/storage/index. html
# It said, "Starting in Android 4.4, multiple external storage dewvices are surfaced to developers through

i Context. getExternalFilesDirs(), Context. getExternalCachelirs(y, and Context. getObbDirs().

it External storage dewvices surfaced through these APIs must be a semi-permanent part of the dewice
battery compartment).

i Developers expect data stored in these locations to be available over long periods of time.”

# Therefore, if the target doesn't support sd hot-plugging (Ex: the SD card slot in a battery compartment),
SECONDARY_STORAGE in 'boot' section

i

# export SECOWDARY _STORAGE /storage/sdcardl

service fuse_usbotg /system/bin/sdcard -u 1023 -g 1823 -w 1023 -d /mnt/media_rw/usbotg /storage/usbota
class late_start
disabled
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Enable OTG With IDDIG(3/5)

= Vold rule item

* vendor\mediatek\proprietary\platform\mt6755\e
xternal\fstab\fstab.in

gifndef  MULTI_PARTITION MOUNT_OMLY _SUPPORT
{devices/mtk-usbota. 1/11270000. usb3 xhci | auto wiat defaults woldmanaged=usbotg: auto
gendif




Enable OTG With IDDIG(4/5)

= Storage list.xml

» device/mediatek/[project]/overlay/frameworks/b
ase/core/res/res/xml/storage list.xml

=Storagelist ¥mlns:android="http: //schemas. android. com/apk/res/android"=

<l-- removable is not set in nosdcard product --=

=storage
android:mountPoint="/storage/sdcardid”
android:storagelescription="@string/storage_phone"
android:primary="true"
android:allowMassStorage="true" /=

=storage
android:mountPoint="/storage/sdcardl”
android:storagelescription="@string/storage_sd card"
android:removable="true"
android:allowMassStorage="true" /=

<storage android:mountPoint="/storage/usbotg”
android:storagelbescription="@string/storage_external_usb”
android:removable="true" />

ﬂ- =</5toragelist=




Enable OTG With IDDIG(5/5)

= GPIO dws setting

* If you want to enable OTG feature, please make
sure your hardware supports OTG (ex. VBUS
supply and ID pin).

e if iddig or drv_vbus gpio have changed, please
update Ik, preloader, kernel by dct tool at the
same time.






Outline

= Abbreviation

= Audio AFE Hardware
= Amp Setting

= MIC Setting

= SmartPA Porting
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MT6762 AFE InterConnection

-<1I::>| FM-In Slave I::l srRcz2[ - Stave
= MOD_PCM_intt
MATVIFM RX e = far Inthain MODEM

1250_MCK 128 In ol (5 choutput,
1250_BCK 2 ch input)
1250 LRCK Master ) 00

1250_DI 2nd |25 Qut i;.- o1

From STF HW Gain 1
HW Gain 2

2ch DAC 125 Out

PMIC Interface

_ AUD_CLK_MOS!
afzeimem_lf DLSRC| 1 som | AUD DATA MOS0
{ 2 z?sukaaa} PMIC < AUD_DATA_MOSI1
Interface AUD_CLK_MISO

AUD_EYNC MISO
Cic AUD_DATA_MISOO
AUD DATA_MISOIT

[

1282 BCK
1282_LRCK
1252_DI1
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MT6762 “F & 34 [FIPMIC/ZEMT6357, % N & PA

i

17N EPA 1, A] Llf%Lineout B H-AL A A

Fid (HPL/HPR)
o ¥lineout

ProjectConfig.mk FFMTK_AUDIO_SPEAKER_PATH = int_lo_buf

e 3%(HPL/HPR)

. 1

ProjectConfig.mk H#MTK_AUDIO_SPEAKER_PATH = int_hp_buf

S

~mtk-soc-codec-6357.c H i 1d pinctrl/gpio % [
nable/disable PA

NNNNNNNNNNNNN



|

audgpio [ [

£ /kern

7EDTS AL & [H e 7N E PA HIGPIO, 1] PAINTE

——

el-

4.9/sound/soc/mediatek/common_int/mtk-auddrv-

gpio.c H
enable/

W) 4G pin , 2 5 Bk A LB pinctrl (Y $2
disable 7N & PA |

&sudgpio {

X | —I= > inctrl-names = "aud_clk_mosi_off”,
B3 TS IPA F5 B A I P Delay T T Ay
> . ~ R "aud: lk:mis : n",’
kKA &, Alpinctrl_select_state Lo dst_mosi ort",
L o 7 o e
Z_\‘ H[ﬁ‘{%/@ Hﬂ‘}?g‘ﬁz ) ﬂ w\ ~ "auj::m:_tpa _'F'F",
R S "aud_smartpa_on";
gpio_set_value %, BL& et - et Ao
. . pi.nctr‘l—z = <&aud_ lk:_m?su:u_nff?;
spin_lock_irgsave() e - ek
. . . inctrl-5 = <&aud dat mosi on:;
spin_unlock_irgrestore() Disable pincerl 5 - doud_datmisoore;
o inctrloo - <haud pine enartpacons;
ﬁ status = "okay"; a - - ’
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EMIC I H

« MTK_AUDIO_NUMBER_OF MIC =1

XIMIC I H

» MTK_AUDIO_NUMBER_OF MIC =2

MTK DUAL MIC SUPPORT X/ 7N 1E
ProjectConfig.mk F1 V& H & X

MTK AUDIO NUMBER OF MICITII i A% F
,ﬂ@b

getNumMicSupport()
=

NNNNNNNNNNNNN

VST

Hj project M




MIC setting(MIC Mode)
= Digital MIC support

* MTK_DIGITAL _MIC _SUPPORT = yes
= Mic Modefit. &
« 5HW T FEIfi#fi\Project HJMic mode
e audio_custom_exp.h ¢
o % & #define PHONE_MIC_MODE (X)

typedef enum
AUDIO MIC MODE ACC = 1,
AUDIO MIC MODE DCC,
AUDIO MIC MODE DMIC,
AUDIO MIC MODE DMIC LP,
AUDIO MIC MODE DCCECMDIFF,
AUDIO_MIC_MODE_DCCECMSINGLE,
AUDIO MIC MODE DMIC VENDORG1

} AUDIO MIC MODE;



Z2%SmartPA Framework Porting Guide.pdf

MT6762 —ILPUZHI12S | 12S0 F1 1252 Fip A\,
1251711253 1’5#7%% H . SmartPAZ N E %
12S0+1253,7ME212S MIC A F12S2

H 911250 7] DL fiiMaster/Slave Mode , L4t H
HEfiiMaster Mode.
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