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Bootup
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启动流程
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BootROM

• 固化在CPU内部，

主要负责从外部

存储加载

Preloader

• USB Download

Preloader

• MTK Licensed

• 基础Module的

初始化如eMMC，

PLL，DRAM等

• 加载LK

LK

• 2nd bootloader

• 设备初始化

• 加载Linux内核

• 支持fastboot

Kernel

• Linux Kernel 

(GPL)

• 设备以及内核初

始化

• 内核态init进程

Android

• 用户态init进程

• Zygote启动

• Android 

Framework初始

化
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IMAGE 加载过程
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Bootrom

Bootrom SRAM

Internal SRAM

Preloader

Preloader

Uboot/LK

Boot IMG

Recovery

Android

…………..

2

1

3

Little Kernel
5

Boot IMG

[vmlinux]
[rootfs]

Android

7

4

6

8

DRAM
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EMI Introduction
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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/${platform}/emigen.pl

‒ Memory DB file
• Location: 

alps/vendor/mediatek/proprietary/bootable/bootloader/preloader/t
ools/emigen/${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_MTxxxx.xls (e.g)

20
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EMIGEN Flow
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Perl Script
(emigen.pl)

Input Parameters Processing Output Files

MemoryDeviceList_
MT65XX.xls

Custom_MemoryDev
ice.h

Platform Info.
custom_emi.c

MTK_Loader_Info.ta
g
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EMI Customization
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▪ Customization Files

▪ How to customize
‒ Config memory in custom_MemoryDevice.h

• E.g, MT6765 project supports two MCPs

‒ 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)

File Description

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

custom_MemoryDevice.h The customization file for EMI setting
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Combo Memory Feature
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▪ 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.
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eMMC Partition Management
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▪ 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
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Partition Table & PTGEN

27

▪ 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/${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/${platform}/ptgen.pl
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PTGEN Flow
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Perl Script
(ptgen.pl)

Input Parameters Processing Output Files

partition_table_MTx
xxx.csv

Platform Info. partition_size.mk

MTxxxx_Android_sca
tter.txt

ota_scatter.txtBoardConfig.mk
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Partition Layout Customization
- for Platform
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▪ How to customize for platform
‒ Modify colume “Size_KB” in partition_table_MTxxxx.csv
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Partition Layout Customization
- for Project
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▪ How to customize for project
‒ Modify BoardConfig.mk

• Base Project

alps/device/${COMPANY}/${BASE_PROJECT}/BoardConfig.mk

• Flavor Project

alps/device/${COMPANY}/${BASE_PROJECT}_{$FLAVOR}/BoardConfig.mk

‒ Example modification in BoardConfig.mk

▪ How to make modification valid
‒ Recommend

• Build command: make -j24 2>&1 | tee build.log
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eMMC Device Layout
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▪ Partition Mapping 

Boot Partition 1

Boot Partition 2

RPMB

GP1

:

GP4

User Area

eMMC

Partition Table
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Software Package Download
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▪ Download Agent
‒ The agent on target to perform the download procedure upon tool request

▪ Scatter File
‒ Location：

alps/out/target/product/$PROJECT/$PLATFORM_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
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P Display Driver Location
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<kernel>/driver/misc/mediatek/video/common

mtkfb_fence.h, font_8x16.c, mtkfb_dummy.c

<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

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

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_common.c,lcm_gpio.c,lcm_i2c.c,lcm_pmic.c,mt65xx_lcm_list.c/h

Common

Videox

Dispsys

LCM
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LK LCM CONFIGURATION
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LK LCM Configuration(1/5)

▪ Step 1: Add your <lcm driver>
• Add your <lcm driver> into the following path:

▪ alps\vendor\mediatek\proprietary\bootable\bootloader\lk\dev\lcm

• Take <nt35595_fhd_dsi_vdo_truly_tps65132> for example:

37

Add your <lcm driver>
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LK LCM Configuration(2/5)

▪ Step 2: Add your <lcm config> in <project> makefile
• Add your <lcm confing> in <project>.mk

alps\vendor\mediatek\proprietary\bootable\bootloader\lk\project\
<project>.mk

• Take <nt35595_fhd_dsi_vdo_truly_tps65132> for example:

38

If the case is single LCM, add your <lcm> 
in CUSTOM_LK_LCM

If the case is multiple LCMs, add your 
<lcms> in CUSTOM_LK_LCM, and simply 

separated by space key
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LK LCM Configuration(3/5)

▪ Step 3: Add your <lcm main structure> into lcm list
• Add your <lcm main structure> into lcm list in 

alps\vendor\mediatek\proprietary\bootable\bootloader\lk\dev\lcm

\mt65xx_lcm_list.c

• Take < nt35595_fhd_dsi_vdo_truly_tps65132 > for example:

39

Add your <lcm main 
structure> into lcm list
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LK LCM Configuration(4/5)

▪ 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

• Take <nt35510_dsi_cmd_6572_qvga> for example:

40

Switch to LCM resolution 
(QVGA)
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LK LCM Configuration(5/5)

▪ Step 5: Rebuild lk
• Rebuild lk and re-download lk.bin.

41
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KERNEL LCM CONFIGURATION
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Kernel LCM Configuration(1/5)

▪ Step 1: Add your <lcm driver>
• Add your <lcm driver> into the following path:

▪ alps\kernel-4.9\drivers\misc\mediatek\lcm\

• Take <nt35595_fhd_dsi_vdo_truly_tps65132> for example:

43

Add your <lcm 
driver>
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Kernel LCM Configuration(2/5)

▪ 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:

44

Link your compiled 
object
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Kernel LCM Configuration(3/5)

▪ Step 3: Add your <lcm main structure> into lcm list
• Add your <lcm main structure> into lcm list in alps\kernel-

4.9\drivers\misc\mediatek\lcm\mt65xx_lcm_list.c

• Take <nt35595_fhd_dsi_vdo_truly_tps65132> for example:

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

45
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Kernel LCM Configuration(4/5)

▪ 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

• Take <nt35595B_fhd_dsi_cmd_truly_nt50358> for example:

• Modify the LCM width according to the new resolution

46
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Kernel LCM Configuration (5/5)

▪ Step 5: Rebuild kernel and bootimage
• Return to alps folder in console.

• Rebuild kernel and bootimage, and re-download boot.img

47
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DEVICE LCM CONFIGURATION



loginid=gnsm_mbsp@gionee.com,time=2021-04-12 10:55:28,ip=119.123.130.218,doctitle=Driver_Configuration_BSP_MT6762_P.pptx,company=Gionee_WCX

CONFIDENTIAL B

Device LCM Configuration(1/1)

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

▪ alps\device\<mediatekprojects>\<project>\ProjectConfig.mk

• Take <nt35595B_fhd_dsi_cmd_truly_nt50358> for example:

49
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▪ Fill the LCM parameters 

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

Step1：implement driver（1/6）
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Step1：implement driver（1/6）

▪ Fill the LCM parameters 

▪ Configure vertical line , horizontal pixel and related data format setting.
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Step1：implement driver（3/6）

▪ Fill the LCM parameters 

▪ Configure video mode timing if params->dsi.mode is not CMD_MODE
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Step2：implement driver（4/6）

▪ Implement power on/off

▪ Please moving  power control into these API from lcm_init. Otherwise , adaptive 
lcm driver will fail
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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

▪ Implement LCM update function

(only for command mode)

▪ (Push_table和dsi_set_cmdq

Please refer to command queue)

2018/11/23Copyright © MediaTek Inc. All rights reserved. 54
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Step2：implement driver（6/6）

▪ Implement LCM suspend/resume functions 
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Step3： Fill in the initialization parameters 

▪ Get the initial code from LCM FAE
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Step4： Control the gate IC for LCM power

▪ If your project do not use Gate IC or do not controlled by I2C, please pass this step.

▪ We will register a I2C client in LCM driver 

▪ If your project use the same gate IC for LCM adapting. Please refer to the FAQ on the 
MOL: FAQ12444

More information please refer to the demo driver  in your codebase 
Ex: nt35595_fhd_dsi_vdo_truly_nt50358.c
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Step5：Features Customization (ESD Check 1/2)

▪ESD Check
▪Enable:

▪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

▪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 change to 4

data = <1>;

pwm_config = <0 3 0 0 0>;

};

— /vendor/mediatek/proprietary/bootable/bootloader/lk/target/[project]/cust_leds.c

• Lk and kernel driver file:

• LCM  driver
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Step5：Features Customization(Spread Spectrum)

▪MIPI Clock Spread Spectrum

▪ ssc_disable: 
▪ 1 disable SSC  
▪ 0 enable SSC  
▪ default enable SSC 

▪ ssc_range:
▪range 1~8
▪default 5
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COMMAND QUEUE



loginid=gnsm_mbsp@gionee.com,time=2021-04-12 10:55:28,ip=119.123.130.218,doctitle=Driver_Configuration_BSP_MT6762_P.pptx,company=Gionee_WCX

CONFIDENTIAL B 63

DSI Command Queue(1/2)
▪ Two dedicated command queues with 32-bit wide and 32-entry depth for 

each.

▪ Type[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 queue)

• 2’b11: (short packet) Frame buffer read command

Main instruction (4 bytes)

CONFG.Data IDData 0Data 1

CL BTARPT HS TYPE[1:0]TERSV

Bit 0Bit 4 Bit 2Bit 3Bit 6 Bit 1Bit 5Bit 7

Command Queue

32-bit

Instruction 0

Instruction 1

Instruction 2

HS=1->HS mode
HS=0->LP mode
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DSI Command Queue(2/2)
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dsi_set_cmdq(*pdata,queue_size,force_update)

Type 0 & Type 2
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dsi_set_cmdq_V2(cmd, count, *para_list, force_update)
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dsi_set_cmdq_V2(cmd, count, *para_list, force_update)
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GPIO Kernel Standard Usage 

▪ Display gpio DTS

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

2018/11/23Copyright © MediaTek Inc. All rights reserved. 68

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);
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GPIO
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Outline

▪ Pinctrl Node Format

▪ Pinctrl Usage sample

▪ GPIOlib API usage

▪ Check
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Note 

▪ The guide just for kernel code, preloader and 
lk code don’t need modify.

▪ Your code must don’t use the old gpio API and 
the old head file. #include <cust_gpio_usage.h>

#include <mach/mt_gpio.h>



loginid=gnsm_mbsp@gionee.com,time=2021-04-12 10:55:28,ip=119.123.130.218,doctitle=Driver_Configuration_BSP_MT6762_P.pptx,company=Gionee_WCX

CONFIDENTIAL B

Pinctrl Node Format

▪ Set GPIO mode

IDDIG  mode mean mode 1

gpio pin number and mode, you can find this Macro 
in
kernel-4.4\arch\armxx\boot\dts\include\dt-
bingdings\pinctrl\mt67xx-pinfunc.h
this means GPIO0 set to IDDIG mode

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



loginid=gnsm_mbsp@gionee.com,time=2021-04-12 10:55:28,ip=119.123.130.218,doctitle=Driver_Configuration_BSP_MT6762_P.pptx,company=Gionee_WCX

CONFIDENTIAL B

Pinctrl Node Format

▪ Set GPIO direction

Means direction  in, if you want 
to set direction out, you can set 
slew-rate = <1>
(0: input;  1: output)



loginid=gnsm_mbsp@gionee.com,time=2021-04-12 10:55:28,ip=119.123.130.218,doctitle=Driver_Configuration_BSP_MT6762_P.pptx,company=Gionee_WCX

CONFIDENTIAL B

Pinctrl Node Format

▪ Set GPIO output value 

Means set gpio output low, if you want 
to set gpio output high, you can write 
“output-high” in this line
Note: only set gpio direction out , this 
“output-high” or
“output-low” are effective.
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Pinctrl Node Format

▪ Set GPIO pull enable/disable
Means set gpio pull enable and pull down

reserved , you can add 00 now

Means set GPIO pull disable

if you set pull disable , you must remove this 
setting. Because this cmd will set GPIO pull 
enable
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Pinctrl Node Format
▪ Which parameters can be configured?

• The parameters is defined in file: kernel-4.4\drivers\pinctrl\ pinconf-generic.c
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Pinctrl Node Format
▪ Which parameters can be configured?

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

Direction: 0,input/1,output

pull: disable

pull: down

pull: up

output: low

output: high

ies: enable

ies: disable

smt: 1,enable/0,disalbe

Generally, we just need configure these parameters.

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
alspsuse GPIO pinctrl

▪ Step1 -- write your dts

add alsps pinctrl name

add alsps default configs

add alsps configure gpio for eint

attach to mt67xx.dtsi alsps node
$(project).dts
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Pinctrl Usage sample
alspsuse GPIO pinctrl

▪ Step2 -- write your dtsi

add  alsps node at mt67xx.dtsi to attach
mt67xx.dtsi
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Pinctrl Usage sample
alspsuse GPIO pinctrl

▪ Step3 driver coding

define pinctrl node pointer

define pinctrl select node 
pointer
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Pinctrl Usage sample
alspsuse GPIO pinctrl

▪ Step3 driver coding

get pinctrl node from alsps
dts node

get default setting

get alsps pinctrl setting

Set GPIO to alsps pinctrl setting

1

2

3
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Pinctrl Usage sample
alspsuse GPIO pinctrl

▪ API usage detail

The pinctrl dev must 
match with the dts node.

Usually, pinctrl dev is created 
as platform device



loginid=gnsm_mbsp@gionee.com,time=2021-04-12 10:55:28,ip=119.123.130.218,doctitle=Driver_Configuration_BSP_MT6762_P.pptx,company=Gionee_WCX

CONFIDENTIAL B

Pinctrl Usage sample
alspsuse GPIO pinctrl

▪ API usage detail

Name must is the same
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Pinctrl Usage sample
alspsuse GPIO pinctrl

▪ DTS format detail

you can write any thing here, but 

it must is not the same as 
other pinctrl node.

must use the same name
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Pinctrl Usage sample
alspsuse GPIO pinctrl

▪ DTS format detail

you can configure nothing in 
default ,but must write default in 

dts
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Pinctrl Usage sample
alspsuse GPIO pinctrl

▪ DTS format detail

you can add many configs
you wanted to add

ERROR : you can not use the 
same name
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Pinctrl Usage sample
alspsuse GPIO pinctrl

▪ DTS format detail

If you want configure 

multi pins at once, you 

can write the dts like this.
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GPIOlib API usage

▪ Head file

• If you want use linux gpio API, you must use the 
head file: linux/gpio.h
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GPIOlib API usage
▪ For example: Get the pin state

• Step 1: configure the pin num that you want to control in $(project).dts

The name must is same as your device 
node in $(platform).dtsi.

The name is for compatible driver code, it 
need to be the same as driver code.

&pio: means it is included which gpio-
controller. (there is pio).

103:gpio num that you want to control.
0: flag, do not need care.

Must be consistent

Must be consistent

$(project).dts

$(platform).dtsi
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GPIOlib API usage
▪ For example: Get the pin state

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

$(project).dts

This string must be same as 
the name that is be configured 
in dts file.

Get the gpio num
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GPIOlib API usage
▪ For example: Get the pin state

• Step 3: use the gpiolib API to control the pin:

1. Request this gpio. 
You must request gpio before use it.

2. Set this gpio direction is input. 

3. Get this gpio input value. 

4. Free this gpio,
when you do not use it.
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Check

▪ Check pinctrl node

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

• dtb file path:
alps\out\target\product\$(proj)\obj\KERNEL_OBJ\arch\arm(xx)\boot\dts\medi
atek\$(proj).dtb

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

• Command format:
dtc –I dtb –O dts –o <dts_file> <dtb_file> 

• Example:
./dtc –I dtb –O dts –o k35v1_64_op01.dts k35v1_64_op01.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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I2C
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Outline

▪ cust_i2c.dtsi 

▪ I2C device driver Modification
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cust_i2c.dtsi

▪ Generation of cust_i2c.dtsi
• Configure the device’s i2c info in codegen.dws – “I2C Setting”. 

• cust_i2c.dtsi will be generated after build/GenCode: 

=>

cust_i2c.dtsi

7-bit address
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I2C device driver Modification (1/2)

▪ 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):

cust_i2c.dtsi

codegen.dws
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I2C device driver Modification (1/2)

▪ Remove the usage of #include <cust_i2c.h>

▪ Remove i2c_register_board_info()

▪ Remove i2c_board_info information
Example (gt1x_tpd.c):
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SPI
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▪ Hardware SPEC -- Timing
• Configurable CS(chip select) idle time, CS setup hold and idle time

• 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 setup time CS hold time

CS idle time

Duty can be 
set for SCK 

SCK high 
count

SCK low 
count

HW Introduce
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Driver –Control follow

 Description
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Driver –Control follow

SPI User

SPI Common Layer

spi-mt65xx

Spi-mtk65xx-
dev

linux-spi-test

MTK-spi-HW

TEE control spi clk

TEE SPI Loop test

REE SPI Loop test

REE SPI Loop test

spi_sync()

MTK SPI Use
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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.

• bits_per_word

• controller_data: this struct will be descript in next page.
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Driver –Data Structure
 mtk_chip_config – defined in spi-mt65xx.h

• tx_mlsb & rx_mlsb : data transfer type

• cs_pol : 0 cs active low, 1 cs active high

• sample_sel: the control bit of chip select polarity. 0 is active low. 1 is active 
high

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

Do not use struct
mt_chip_conf{} any more
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Driver –Data Structure
 spi_transfer : a read/write buffer pair—defined in spi.h

• tx_buf : data to be written.

• rx_buf: data to be read.

• len : size of rx or tx buffers, rx buf len

and tx_buf need to be same.

• tx_dma: DMA address of tx_buf.

• rx_dma: DMA address of rx_buf.

 @spi_message.is_dma_mapped.

• bits_per_word: select a bits_per_word other than the device default.

• 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

• Example
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Driver – sync and async

 spi_sync()

• thread sleep untill transfer finished

 spi_async()

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

 Option

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

• Example
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Usage Example

 Add device to spi bus
• it defined in arch/arm64/boot/dts/mediatek/project.dts

• 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
• 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.

• You can add spi_device to you driver like the follow way
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Usage Example

 Probe init
• 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.
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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

spi_sync()
1. Enable & disable spi clk;
2. Setup spi mode and clk and other parameters;
3. Transfer data

First, send read cmd to 
slave device

Second, use spi to read 
data from slave device

Tx_buf and rx_buf must same len, rx_buf
will store the data.

Tx_buf stores the data send to slave device, 
rx _buf can be not set.

This means spi clk will be set to 500000hz.
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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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Test
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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.

3. Unmark other spi5’s slave device, for example, fingerprint is spi5’s device.
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Test
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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  –func len=64 > spi_msg (REE  loop test use) 

The following log shows loop test success

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 下，

打开define macro，进行UT
• FIFO_TEST
• DMA_TEST

adb cmd
echo send5 >spi (5 means spi5)
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EINT
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NO 1 ：照常配置dws中的eint，对应会在cust_eint.dtsi生成如下节点，比如：

NO 2 ：在各个模块的driver code中用of_find_compatible_node or 
of_find_matching_node去获取device tree中的信息

(新增node至mt6765.dtsi)

accdet： accdet {
compatible = "mediatek, pmic-accdet";

};

(cust.dtsi)

&accdet {
interrupt-parent = <&pio>;
interrupts = <7 IRQ_TYPE_LEVEL_LOW 7 0>;
deb-gpios = <&pio 7 0>;
debounce = <256000>;
status = “okay”;

};

NO3: 是否有获取当前DCT中设定的GPIO number和Debounce，并调用对应接口设定
debounce time

or
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NO 4 ：是否有获取virtual irq number ：

NO 5 ：是否有调用request_irq注册中断

NO6: implement non-autounmask EINT

这里设置
成none，
dws中配置
才会生效
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NO 8 ：设置中断可以唤醒系统

NO7: 使能中断

Attention please!!
Enable(enable_irq) 与 Disable(disable_irq) 

必须成对出现，否则会出现下次无法正
常Enable 或者Disable的问题

设置之后，系统休眠之后，此中断的
到来可以唤醒系统
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static int __init eint_example_init(void)

{

struct device_node *node;

int irq;

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

unsigned int gpiopin, debounce;

/* get gpio pin & debounce time */

/*

* kernel standard uses pin control to setup gpio

* This example doesn't include pin control part.

*/ 

node = of_find_compatible_node(NULL, NULL, "mediatek,eint_example");

if(node) {

of_property_read_u32_array(node, "debounce", ints, ARRAY_SIZE(ints));

gpiopin = ints[GPIOPIN];

debounce = ints[DEBOUNCE];

printk(KERN_ERR "%s, gpiopin=%d, debounce=%d microsecond\n",

__func__, gpiopin, debounce);

/* get irq # */

irq = irq_of_parse_and_map(node, 0);

if(!irq) {

printk("can't irq_of_parse_and_map for abc!!\n");

return -EINVAL;

}

/* set debounce (optional) */

gpio_set_debounce(gpiopin, debounce);

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

if(request_irq(irq, eint_example_isr, IRQF_TRIGGER_NONE, "eint-example", NULL)) {

printk(KERN_ERR "EINT EXAMPLE IRQ LINE NOT AVAILABLE!!\n");

return -EINVAL;

}

}

Get eint node

Get irq number

Get gpio number &
debouce time

Setup debounce time
uses kernel standard function

Examples(1/2)
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/* here we use a device named eint_example for instance

* this sample demonstrate how to implement non-autounmask EINT

* and remember to call enable_irq(irq) when you want to enable it again!

*/

irqreturn_t eint_example_isr(int irq, void *desc)

{

/* implement non-autounmask EINT */

disable_irq_nosync(irq);

return IRQ_HANDLED;

} implement non-autounmask EINT

Examples(2/2)
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Changes of API

123

▪ Use irq_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 

irq_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 irq context instead

▪ Use irq_set_irq_type() for 

mt_eint_set_polarity()/mt_eint_set_sens()
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▪ #define IRQ_TYPE_NONE 0

▪ #define IRQ_TYPE_EDGE_RISING 1

▪ #define IRQ_TYPE_EDGE_FALLING 2

▪ #define 
IRQ_TYPE_EDGE_BOTH (IRQ_TYPE_EDGE_
FALLING | IRQ_TYPE_EDGE_RISING)

▪ #define IRQ_TYPE_LEVEL_HIGH 4

▪ #define IRQ_TYPE_LEVEL_LOW 8

IRQ Flags
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Touch
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Outline

▪ 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";

• Remove platform_device_register()
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Touch Device Tree Coding

▪ 2.Touch regulator device tree

• Defined in cust_pmic.dtsi gen by DCT tool

• This can be modify in dws
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Touch Device Tree Coding

▪ 3. touch I2C device tree

• Defined in cust_i2c.dtsi gen by DCT tool

• This can be modify in dws
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Touch Device Tree Coding

▪ 3. touch I2C device tree
• Remove i2c_register_board_info()

• I2c use kernel  标准API（Start From MT6797）
▪ You can use a micro CONFIG_MTK_I2C…  it defined by 

I2c, touch no need to config.

▪ If the driver only use after 6797, you can remove 
TPD_SUPPORT_I2C_DMA code

▪ I2C auto to use DMA when data bigger than 8 byte
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Touch Device tree  coding

▪ 4 touch eint

• Irq DWS setting
▪ Eint Var need to select TOUCH(kernel-3.10 is TOUCH_PANEL), so it can be 

added to  

which is defined is chip.dtsi

▪ Output of touch eint in cust.dtsi
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Touch Device tree  coding
▪ 4 touch eint

• Touch Device tree  coding
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Touch Device tree  coding

▪ 4 touch eint

• Disable irq and enable irq need to be blance

INTERNAL USE

Touch Irq Issue
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Touch Device Tree Coding

▪ 5.touch custom device tree

• Defined in arch/arm/project.dtsi
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Touch Device Tree Coding

▪ 5.touch custom device tree
• Defined in Kernel4.9/drivers/input/touchscreen/mediatek/tpd.h
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Touch Device Tree Coding

Parameter Introduction Comments

tpd_resolution[2] touch panel resolution info for x 
and y axis

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

use_tpd_button define whether the touch panel 
use virtual key

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

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

The max of the key number is 4.

tpd_key_local[4] the Linux key value if touch 
virtual key is used, you can not 
set this parameter if 
use_tpd_button is 0.

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]

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
)

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

every tpd_key_dim_local[i] corresponding to 
tpd_key_local[i]
tpd_key_dim_local[i].key_x: location on x axis of 
tpd_key_local[i]
tpd_key_dim_local[i].key_y: location on y axis of 
tpd_key_local[i]
tpd_key_dim_local[i].key_width: width of 
tpd_key_local[i]
tpd_key_dim_local[i].key_high: height of 
tpd_key_local[i]

 5.touch custom device tree
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 5.touch custom device tree

Touch Device Tree Coding

Parameter Introduction Comments

touch_max_num touch panel resolution info for x 
and y axis

tpd_filter_t
( include 4 parameters
enable; 
pixel_density;
W_W[3][4];
VECLOCITY_THRESHOLD[3]
)

This defined touch filter para Enable: 1 enable touch filter,0 disable
Pixel_density:XXX pixel/cm 
W_W:filter custom setting prameters
VECLOCITY_THRESHOLD:filter speed custom settings
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Touch Device Tree Coding 

▪ call tpd_get_dts_info to get touch devices tree
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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.

• If need to set other GPIO please modify here.

INTERNAL USE

GPIO pinctrl- Kernel 
Standardization
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Touch Device Tree Coding

▪ First part
Kernel-3.xx/arch/armxx/boot/dts/project.dts
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Touch Device Tree Coding

▪ Second part
Kernel-3.xx/arch/armxx/boot/dts/project.dts

EINT Pin

Reset Pin
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Touch Device Tree Coding

▪ How to use?

• probe
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Touch Suspend/Resume modify

▪ 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
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Touch Suspend/Resume modify

按power亮屏 ，为了不卡主亮屏时间，
touch 创 建 一 个 workqueue 来 处 理
resume，需要注意touchresume时间
尽量要短，放置LCM亮了，touch短
时间内不能使用。

按power灭屏，
touch会run suspend
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Touch Suspend/Resume modify

▪ Resume

▪ Suspend 
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Touch Device Tree Coding

▪ Notice 

• Use MT6735 platform as example

• Use GT1151 touch as example
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Touch Device Tree Coding

▪ How to use?

• Set GPIO
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Touch project config Coding

▪ Before Git kernel-3.18

• Project custom folder in mach

• Use 6735 as example

• Git kernel-3.18 will remove mach

folder and no custom config folder
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Touch project config Coding

▪ Git kernel-3.18:Remove project custom folder
• Touch driver结构如下
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Touch project config Coding

▪ 所有custom config定义在project_config中

与project相关宏
define在

project.config中

每个Touch driver下增
加Kconfig文件
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Touch project config Coding

▪ GIT change ID

• Icde8249b8134b388a7a88e8aae1593d2f90a535d

 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
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Keypad
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Agenda

▪ introduction 

▪ Architecture

▪ Interface

▪ Customization

▪ Build

154
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introduction

▪ 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.

155 | Confidential
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Agenda

▪ introduction 

▪ Architecture

▪ Interface

▪ Customization

▪ Build
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Architecture

▪ The architecture of Keypad driver is shown as follows.  There 
are four main tasks in Keypad driver:

157 | Confidential

Keypad Driver Architecture
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Architecture

▪ 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.)

158 | Confidential
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Procedure & Flow

▪ 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.

159 | Confidential
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Procedure & Flow

160 | Confidential
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Procedure & Flow

▪ 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.

▪

161 | Confidential
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▪ introduction 

▪ Architecture

▪ Interface

▪ Customization

▪ Build
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kpd_dev_ioctl

163 | Confidential

Prototype

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

Parameters

in file File pointer

in cmd IOCTL command

in/out 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 0: the operation succeeds; otherwise: the operation fails
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Agenda

▪ introduction 
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DCT (Driver Customization Tool)

165 | Confidential

DCT is used to customize the key mapping, de-bounce time and Power key setting in Keypad 
driver. 
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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 

(row1, column1) (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 (row1, column1) is pressed or released.

166 | Confidential
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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

▪ If 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.

167 | Confidential
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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

AOSP Structure
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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
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Lights system
NotificationService PowerManagerService

LightsService

Lights HAL module(lights.c)

LED  common driver(leds_drv.c)
LED  driver (leds.c) 

Lights driver

JNI interface

Device Files in sysfs

Kernel Space

User Space

Hardware

PMIC BB

Logical light defined by 
Android framework

LED provided by 
hardware

PWM channel / 
PMIC channel / 
GPIO pin ……

mapping table in HAL
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file list
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• Hal
• /vendor/mediatek/proprietary/hardware/liblights/lights.c

• Kernel
• /kernel-*/drivers/leds/led-class.c

• /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/$(platform)/leds.c

• /kernel-*/drivers/misc/mediatek/leds/mtk_leds_drv.c

• Lk: 
/vendor/mediatek/proprietary/bootable/bootloader/lk/platform/$(platform)/mt_leds.c

▪ Customization

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

• Lk: 
/vendor/mediatek/proprietary/bootable/bootloader/lk/target/$(project)/cust_leds.c
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PWM

PMIC

GPIO

MIPI

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.

• 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 

BB

BLS

Backlight 
control IC

LCMPWM

CABC
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Resource for lights

▪ MT6357
• 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

▪ $(platform)
• 1 PWM_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

MT6357 pins
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Backlight Cust--LK

▪
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Customization--kernel

▪ Lights System Device Tree Customer Parameter
• M:Kernel4.xx/arch/arm(xx)/boot/dts/$(project).dts

……

Customer can modify dts to set 
the parameter what they want
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Customization--Set the LED mode in 
device tree

Led_mode is determining the 
HW type , such as the PWM, 
PMIC , BLS_PWM etc. 

<cust_leds_def.h>

<$(project).dts><$(project).dts>
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Customize the LED pin Num(1/2)

If your led mode is 
MT65XX_LED_MODE_PMIC, 
you can use the data field to 
choose the pin num, such as 
ISINK0

<cust_leds_def.h>

<$(project).dts>
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Customiz the LED pin Num(2/2)

But ， if you hw type is 
MT65XX_LED_MODE_CUST_BLS_PWM or
MT65XX_LED_MODE_CUST_LCM , the data 
region is  not used any more, the function 
point will be assigned in driver dynamically.

<$(project).dts>

Android M



loginid=gnsm_mbsp@gionee.com,time=2021-04-12 10:55:28,ip=119.123.130.218,doctitle=Driver_Configuration_BSP_MT6762_P.pptx,company=Gionee_WCX

CONFIDENTIAL B

Customize the LED frequency

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

<$(project).dts> Android M
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How to Get Device Tree Parameter

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

Function : struct cust_mt65xx_led *get_cust_led_dtsi(void);
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▪ PWM(pulse-width modulation) means control the wave’s duty or wave’s counts to 
control led brightness.

▪ Config parameters data & config_data for customization. 

▪ If the parameters is 0, it use default parameters.

▪ PWM config data
• clock_source: clock source frequency, can be 0/1

• div: clock division, can be any value within 0~7 (i.e. 1/2^(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 / 2^(div) / 256 for old mode

• PWM freq. = clock source / 2^(div) / [(High_duration+1)(Level')+(low_duration+1)(64 - Level')] for 
FIFO mode
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BLS_PWM cust

186

▪ 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
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Debug Skills
▪ We can get LED’s or backlight’s brightness status by follow files：

• /sys/class/leds/xxx/brightness

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

• If 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:

• echo timer > trigger this command will create two files: delay_on and delay_off.

• echo on_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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▪ Feature 

▪ Detect Flow

▪ SW architecture 

▪ SW Customization
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Accessory Detection -Feature

190

▪ Three accessory detection solutions are 
provided

• Traditional mode (ACC) 

• Low cost mode without internal Bias 

• Low cost mode with internal Bias 

▪ Please refer to DCC document for detail: 

MT6357 Audio_Speech Design Note_V0.1.pptx
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Accessory Detection –Feature 
detail

191

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

 CONFIG_ACCDET_EINT_IRQ

耳机插拔中断接的PMIC

 CONFIG_ACCDET_EINT

耳机插拔中断接的AP
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Remote button function(multi-key)

场景 播放音乐 电话通话中 来电话接听前

up_key 上一首 Volume up Volume up

middle_key 播放/ 暂停 挂断（长按）
切换通话（短按）

挂断（长按）
接听（短按）

down_key 下一首 Volume down Volume down

up_key middle_key down_key

▪ multi-key function
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Accessory Detection-Detect Flow
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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.

▪ 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: 0V ≤ Voltage < 0.4V (A=0, B=0).
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Step1: plug outplug in       
①: Plug in 4-pole headset;

A=0, B=1 (0.5V ≤ Voltage<1.77V );
⑤ : Plug in 3-pole headset;

A=0, B=0 (Voltage = 0 V ); 

Step2: plug inplug out       
④: Plug out 4-pole headset.

A=1, B=1 (Voltage = 1.9V ).
⑥ : Plug out 3-pole headset.

A=1, B=1 (Voltage = 1.9V ).

Step3: press remote button
②: Press remote button;

A=0, B=0 (Voltage = 0~0.5 V ); 

Step4: Release remote button
③: Release remote button;

A=0, B=1 (0.5V ≤ Voltage<1.77V ); 

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

A=0,B=1

A=1,B=1

A=0,B=0

①

②③

④

⑤

⑥
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AccDet ISR

WiredAccessoryObserver

Uevent Observer

Audio Flinger Service

AccDet Hardware

FM Radio 
Service

Status bar
(update headset icon)

Uevent

Intent.ACTION_HEADSET_PLUG

Kernel Space

User Space

AccDet Driver

Input  sub 
System

Key event
(Call/End Key)

sysfs|IOCTL
(SET_CALL_STATE)

interrupt happens

Set call status

①

②

③

AccDet common 
work flow 

AccDet special work 
flow during phone 
call

WiredAccessoryManager

Call Manager
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Accessory Detection-SW architecture file list

 User Space
• WiredAccessoryManager.java

• AudioManager.java

• PhoneStatusBarPolicy.java

• FMRadioService.java

• AudioMTKHeadsetMessager.cpp

• Ftm_heaset.cpp

▪ Driver
• accdet.c

• accdet_irq.c

• accdet_drv.c

• accdet_custom.c

• accdet_custom_def.h

196
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Accessory Detection-SW
Customization
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▪ File list

▪ Customization item

• Dts file

• DCT config
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Sensor&Sensor Hub
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参考文件以及路径
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▪ 请参考DCC上面如下路径下的如下文件：

▪ 路径：

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

▪ 文件名：

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

Battery Service

Battery Charging Overview

Kernel Power Off Charging

Fuel Gauge
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Battery Introduction

 Introduction
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BatteryService.java

BatteryService.java

JNI

com_android_server_BatteryService.cpp

Register UEvent Observer

Update()

Native Update() Get Battery Information

Broadcast

ACTION_POWER_CONNECTED

ACTION_POWER_DISCONNECTED

Broadcast Sticky Intent

2018/11/23
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Battery Information Update Function

Update Function For Android Server Battery Service 

Read Value From File By The Following Path

Boolean Value Integer Value String Value

Update Field Ids 

2018/11/23 204
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Outline

Battery Service

Battery Charging Overview

Kernel Power Off Charging

Fuel Gauge 
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Battery 3.0 SW Architecture
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PMIC
Charger Type

Detection
AuxADC

Common

Linear
Charger

HW(HAL)

SW

Battery 
Meter

Charging
Algorithm

Battery Service
Android

Factory Mode / Engineer Mode

Linear Charger 
Algorithm

External 
Switch Charger IC

Algorithm

Fuel Gauge

/kernel-
4.9/drivers/misc/mediatek/pmi
c/mt6370/mt6370_pmu_charge
r.c

xxx
Algorithm

Switch
Charger

(MT6370) 

Fuelgauged

/kernel-
4.9/drivers/power/supply/mediate
k/charger/

netlink

�\1(�
�=D
������Z�����I鳱����L^�*{�@���Ű�o��+�+��F5�YU2L
�]�? Fx	�*�U��AZ�Z�2�j]�����h=g���>���sM��h2Y����z�K]�U���Qf�
4�il$�`�4£���t��w��1��P]�}����	�.!82�!T��Lƌ�}պ�֧	*�i֌jJ���1����w�ܐ�
 �
#�B�<���_���S
dk�+chI��Y���w����7d}5���'=���"�}c^�e�{%����)���u3���)����
�Y�[m#���_V�Z}+�*�G�g��^��;���"�57��
sR8!��)ŗ����������ߋ������/9�����U����%�(5��ȡ
tͭ���H�9S����T�K4�!���rS[�;�<g����S���/��x�۲;,�φ��7�-T-��}⣃RF:������E�{<?6��a�� (�ZjN��n�|��O�k
���9���ՠ�LQP)H7q�H}���%���+/�%&�jWJ��r�9K��\n���
��L���M�2u�꥘��f�y�y͆�p|"D=,[����?�aG��z&�����z�k���[1�C
�J�����!

�nl�ʚ��@��q��i�S\r�d�f�$gZ�����i�h9�0MX���|6���z���	 
����E�xPd���e�����_>�d�,�f(�R�����2�UI7�P��z�w����y.���iO�ٴY��}~�.���
���f�|��碨���'Oǀņ��:h�����'��r�����ޝ�M��P��
2��U����Lx�������}щ}��p��J��6�
>�9P�]Z�_.0�|�Sd�ٜ����(��;��}^�廐Y2d���y��h�6�R��>����7'X7ɳ�ds�Ŭm������P���`�zR����q


loginid=gnsm_mbsp@gionee.com,time=2021-04-12 10:55:28,ip=119.123.130.218,doctitle=Driver_Configuration_BSP_MT6762_P.pptx,company=Gionee_WCX

CONFIDENTIAL B

Kernel Layer-Battery 3.0 SW Code Architecture

2018/11/23Copyright © MediaTek Inc. All rights reserved. 207

PMIC  6357

Charger Type
Detection

mtk_battery.c

Charging_hw_
pmic.c

HW(HAL)

SW

mtk_battery_core.c
Charging

Algorithm

Battery Service
Android

Factory Mode / Engineer Mode

mtk_switch_charging.c

Mtk_gauge_class.c

xxx
Algorithm

charging_hw_
mt6370

mt6357_gauge.c

pmic_common.c

mt6370_pmu_charger.c
Driver

reg

adc

reg

Libfuelgauge_gm30.so

/vendor/mediatek/proprietary/external/

netlink
/kernel-
4.9/drivers/power/supply/mediate
k/charger/

/kernel-
4.9/drivers/misc/mediatek/pmic/mt6370/
mt6370_pmu_charger.c
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register ac/usb/battery to 
power supply

Initialize BMT_status

bat_thread_kthread

hw 

init ok?

BAT_thread()

sleep wait

start kthread timer

Y
N

init and start kthread timer

kthread
timer 10s 
(first 1s) 
timeout

wake up kthread

init and start charger hv detect timer

charger_hv_detect_sw_thread

hw 

init ok?

sleep wait

Set  hv threshold

get hv status

hv?

stop charging

reset 4s watch dog timer 

start hv detect timer

charger hv detect  1s(first 
2s) timeout

wake up kthread

Y
N

Y
N

meter reset

Chr
wakeup

Y

Whole Flow

Charger plug 
in/out

(PMIC EINT)

N
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Battery
Full
state

Init 
state

Charger 
Detect 

(USB or AC)

CC mode
state

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

2. Charger plugged out

3. Tmp > 50 || Tmp<0
Any state

Charge
Error/end

state

Init Pre-CC/CC Mode TopOff Mode (CV mode) Battery Full

1. Init the safety 

timers

2. Check the VBAT, 

decide to enter CC 

mode or battery full 

state

1. Do Charger Protection

2. If (1) fail, stop charging

3. If (2) pass, do charging 

 Internal P-charger : charging 9s and 

discharging 1s. (cooling the battery)

 External switching charger : always 

charging

Note : Measuring VBA I_charging / 

V_charger / Bat_temp at charging 

phase

1. Do Charger Protection

2. If (1) fail, stop charging

3. If (2) pass, do charging algo. : 

charging 10s

Note : Measuring VBAT / I_charging / 

V_charger / Bat_temp at charging 

phase

1. Battery 

percentage always 

display 100%

Note : When 

recharging, the 

battery percentage is 

still 100%.

Pre-CC
state 

VBAT >=3.4v (Can 
customized)

For ncp1854: Charging current < 
Ieoc

For ncp1854,
Vbat < CV*0.97 

Hold 
state

VBAT >=4.35v && 
call active

VBAT <=3.8v ||call 
idle

UI_SOC = 100

battery_CheckBatteryStatus
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pchr_turn_on_charging()

charging_enable = KAL_FALSE

Boot_reason = META_BOOT or ADVMETA_MODE?

Charging_state = ERROR?

charging hw initial

select charging current

set input /charging current

set CV Voltage charging_control(charging_enable)

charging_enable = KAL_TRUE

Y

Y

N

N

charging current = 0 or input 
current = 0?

Y
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Outline

Battery Service

Battery Charging Overview

Kernel Power Off Charging

Fuel Gauge 
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MTK Kernel Power Off Charging

Kernel

LK
Pre-lodaer

Charging 

Native

IPO 
Charging 
Mode

Power 
key

Power
key

Power 
on

JAVA

Power 
key

Power 
on

Charging 
Animation
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Kernel  Power  Off  Charging  Flow

g_boot_arg->boot_reason == BR_USB  &&   charger/usb exists Power Off

kernel_power_off_charging_detection()

Show a static picture which can be customed

kernel_power_off_charging_boot && charger/usb exists Power Off

LK

Kernel power off charging && charger/usb exists Power Off

Pmic6329 detect long powerkey pressed Reboot Os
Kernel

is_kernel_power_charging_off()

Trigger ipo enable and enter charging mode

Android

Y

Y

Y

Y

Y

N

N

N

N

boot_mode_select()

kernel_charging_boot() Other Boot Mode Flow
-1

1

mt65xx_bat_init()

Y
Set KPOC boot mode

Y
Y Check if battery < power 

on voltage

Y

Y
Set LPOC boot mode
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Outline

Battery Service

Battery Charging Overview

Kernel Power Off Charging

Fuel Gauge 
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▪ System-side Li-Ion battery fuel gauge SOC

• Precise Battery Fuel Gauge

• Battery current measurement

• Temperature Reporting

Signal
Auto

Calibration

40%

Charging&
Remaining
capacity

AP SW
Calculation

Gauge 
Master 3 

Algorithm

Battery parameter
(OCV, Rbat, Qmax)

System cut off voltage/
Cut off SOC / Full SOC

Current

Voltage
Temperature

ADC

Integrating
Converter(15bit)

FGADC

MUX (15/12bit)

AUXADC

Offset

Slope/
Offset

Battery pack
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Preloader
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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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LK

217

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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kernel
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Repo: alps/kernel-4.4

arch/arm64/configs/k65v1_64_bsp_debug_defconfig

64bit dtsi

arch/arm64/boot/dts/mediatek/mt6765.dts

arch/arm64/boot/dts/mediatek/evb6765_64_emmc.dts

arch/arm64/boot/dts/mediatek/bat_setting/m6765_battery_prop.dtsi

arch/arm64/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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kernel
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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

220

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
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USB OTG
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Application 

USB device driver

USB Core

USB Host controller Driver

Linux Kernel

Net Layer TTY Layer VFS layer …

USB host controller 

USB Architecture
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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



loginid=gnsm_mbsp@gionee.com,time=2021-04-12 10:55:28,ip=119.123.130.218,doctitle=Driver_Configuration_BSP_MT6762_P.pptx,company=Gionee_WCX

CONFIDENTIAL B

Code Introduction

225

▪ 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;
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MTK OTG in MT6762
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OTG Introduction

227

▪ 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/

�N_���]���u��]R�P�̝
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State Diagram
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Device idle 
mode

IDDIG 
interrupt 

assert A
 cab

le p
lu

g o
u

t

Device active 
mode

Device Connect

Host active 
mode

Waiting Device Connect

1

2

3

4

OTG_STATE_B_IDLE

OTG_STATE_A_HOST

OTG_STATE_B_PERIPHERAL

OTG_STATE_A_IDLE

OTG_STATE_A_WAIT_BCON

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()

1

2

3

4
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Implemented Functions
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▪ Detect A-cable and B-cable plug in/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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Limititions

230

▪ 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 ;
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Enable OTG With IDDIG(2/5) 
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 Vold rule item

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

Enable OTG With IDDIG(3/5) 
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 Storage_list.xml

• device/mediatek/[project]/overlay/frameworks/b
ase/core/res/res/xml/storage_list.xml

Enable OTG With IDDIG(4/5) 
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 GPIO dws setting

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

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

Enable OTG With IDDIG(5/5) 
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Audio
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MT6762 AFE InterConnection
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AMP setting 
▪ MT6762 平台搭载的PMIC是MT6357,没有内置PA 

▪ 使用外置PA 的话，可以接Lineout 或者耳机左右
声道（HPL/HPR）

• 接Lineout

▪ ProjectConfig.mk 中MTK_AUDIO_SPEAKER_PATH = int_lo_buf

• 接(HPL/HPR)

▪ ProjectConfig.mk 中MTK_AUDIO_SPEAKER_PATH = int_hp_buf

• 在mtk-soc-codec-6357.c 中通过pinctrl/gpio 接口
enable/disable PA
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AMP setting 
▪ 在DTS 文件中配置使能外置PA 的GPIO，可以加在

audgpio下面

▪ 在/kernel-
4.9/sound/soc/mediatek/common_int/mtk-auddrv-
gpio.c 中初始pin ,之后就可以通过pinctrl 的接口
enable/disable 外置PA 了

▪ 部分型号的PA 需要严格时序Delay

脉冲来触发，如pinctrl_select_state

不能满足时序要求，可以用
gpio_set_value 代替，配合
spin_lock_irqsave() 

spin_unlock_irqrestore() Disable

中断



loginid=gnsm_mbsp@gionee.com,time=2021-04-12 10:55:28,ip=119.123.130.218,doctitle=Driver_Configuration_BSP_MT6762_P.pptx,company=Gionee_WCX

CONFIDENTIAL B

MIC setting(单双MIC)

▪ 单MIC 项目
• MTK_AUDIO_NUMBER_OF_MIC = 1

▪ 双MIC 项目
• MTK_AUDIO_NUMBER_OF_MIC = 2

▪ MTK_DUAL_MIC_SUPPORT 这个宏仅在
ProjectConfig.mk 中没有定义
MTK_AUDIO_NUMBER_OF_MIC的时候才使用

▪ getNumMicSupport() 用来获取当前project MIC 
数量
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MIC setting(MIC Mode)
▪ Digital MIC support 

• MTK_DIGITAL_MIC_SUPPORT = yes

▪ Mic Mode配置

• 与HW 工程师确认Project 的Mic mode

• audio_custom_exp.h 中

• 设置#define PHONE_MIC_MODE (X)
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SmartPA Porting 

▪ 参考SmartPA Framework Porting Guide.pdf

▪ MT6762 一共四组I2S , I2S0 和 I2S2 输入，
I2S1和I2S3 作为输出。SmartPA建议选择
I2S0+I2S3,外接I2S MIC 建议选择I2S2

▪ 其中I2S0 可以做Master/Slave Mode ,其他只
能做Master Mode。


