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1.1 XHEfET

7148 GPADC RREVER %, FEFRAGER.

1.2 BiRRE

GPADC #&IREVIRTHFF & /43P A o

1.3 EHEE

\o.,
B

® 1-1: SFmYIR

L EAF:S IRENS 1
Linux-4.9 drivers/input/sensor/sunxi_gpadc.c
Linux-5.4 drivers/input/sensor/sunxi_gpadc.c
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2.1 BIRINEETER

GPADC Z 12bit ¥R, 8 (IRERERRBILIMIEIR, BAEBEHAIUEENN spec 7P
XY, BEIENTERE 0~1.8V, REXHFE 1MHz, HEIREUELLR, BRKINEE, FRIE
FrECE— T IR

1. Single mode: fEISEHEESER— ARG EIERE MRS 78T,

2. Single-cycle mode: 7EiSEHEE TR — AR EHBEIERERNIIES FH ;0
ZIRTE R528 Hi&H)

3. Continuous mode: 7E15EIBERFEEIEHBIIEREMRISIES FasP,

4. Burst mode: BRFIDFEHBZEIERAN 32 FHH FIFO; ZiFh#rEsdl,
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2-1: GPADCO

#85 GPADC #OMFARIEIEMA T KEY #ERIGEAVIREY, —AREHE VOL+. VOL-. HOME.
MENU. ENTER %%, GPADCO BF KEY B L&,

AVCC-AP 73 1.8V B8, REIVIZERT, GPADCO OMBERME, CPU @I X BE
HYRIERIFAERAEZI—ME#EIR T, WA, VOL+. VOL-. MENU. ENTER. HOME/U-
BOOT X MHEBESZFI7 0.21V, 0.41V. 0.59V. 0.75V. 0.88V,
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2.2 FHHEE]

HEREER
FIF=i
A
INPUT %%
S T

GPADC ZEz0

A

TR{EREs

2-2: ZHER

Y GPADC #EiRAliffik 2[5, RIS MWEHIEHITRE, REFMWEIRZIRMABN W RERET
input FRAZISEEHIE_LZF/dev/input/event T, NAIERFEI MR AT S REEER,

2.3 HRRNENEH

+ 2-1: RiBNLE

Ai& R A

Sunxi  i§ Allwinner B—&%| SOC BHFE4S
GPADC ESfEEEGET
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2.4 BERECENTR

2.4.1 KENECE

GPADC RRWiIGEWMECE T longan WAZER, 80 arch/arm/boot/dts/xxx.dtsi, 64 i
79 arch/arm64/boot/dts/sunxi/xxx.dtsi, FEAN—MECE:

gpadc:gpadc{
compatible = "allwinner,sunxi-gpadc"; //RIEEFNISE, BTFERHNHIZENHE;
reg = <0x0 0x05070000 0x0 0x400>; / /& EERIE L
interrupts = <GIC SPI 0 IRQ TYPE NONE>; //i&&ERMIFUEE;
clocks = <&clk_gpadc>; /1 &EERNNRE
status = "disabled"; //REBRTFERE

};

HEACE GPADC #EXHIRIFTHRELARIRETHAE, FE7E longan/device/config/chips/{IC}/config

/{BOARD}/{linux-x}/board.dts EEEBEHHXSE:

/*
*channel num: Maxinum number of channels supported on the platforms
*channel select: channel enable slection. channel@:0x01 channell:0x02 channel2:0x04

channel3:0x08
*channel data select: channel data enable. channel@:0x01 channell:0x02 channel2:0x04
channel3:0x08.

*channel_compare_select: compare function enable channel0:0x01
& channell:0x02 channel2:0x04 channel3:0x08.
*channel cld select: compare function low data enable setection: channel0:0x01
< channell:0x02 channel2:0x04 channel3:0x08.
*channel chd select: compare function hig data enable setection: channel0:0x01
& channell:0x02 channel2:0x04 channel3:0x08.
*/
gpadc:gpadcq{
channel _num = <2>; //ERNEE
channel select = <0x05>; /[ BEREE
channel data select = <0>; //fEREIEE R
channel compare_select’= <0x05>; //EFRBIE LRI
channel cld select = <0x05>; / /fEREER/VF LR ThRE
channel_chd_select = <0>; / /EREIEA T LI ThRE

channel® compare lowdata = <1700000>; //#iE/FizEf&HlT
channel® compare higdata = <1200000>; //#iEAT &% DUR
channell compare lowdata = <460000>;
channell compare higdata = <1200000>;
channel® compare lowdata = <1500000>; //#iE/)\FizE/E P
channel® compare higdata = <1200000>; //#IEATZEME YT

key cnt = <5>; //3RGEHE, *: UTEHD R ECPADCORTHRESAE
key0 vol = <210>; //¥REBE
key® val = <115>; //¥258 HIREE

keyl vol = <410>;
keyl val = <114>;
key2 vol = <590>;
key2 val = <139>;
key3 vol = <750>;
key3 val = <28>;
key4 vol = <880>;
key4 val = <102>;

IR © HiB2EREROBIRAR. RE—INF 4
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l status = "okay"; J
s

ZENTFEREA sys config.fex, FFEERRTMER,

%27 longan/device/config/chips/{IC}/config/{BOARD}/sys config.fex, x££

;resistance gpadc configuration

;channel num: Maxinum number of channels supported on the platform.

;channel select: channel enable setection. channel®:0x01 channell:0x02 channel2:0x04
channel3:0x08

;channel data select: channel data enable. channel0:0x01 channell:0x02 channel2:0x04
channel3:0x08.

;channel compare select: compare function enable channel®:0x01 channell:0x02 channel2:0
x04 channel3:0x08.

;channel cld select: compare function low data enable setection: channel0:0x01 channell:0
x02 channel2:0x04 channel3:0x08.

;channel chd select: compare function hig data enable setection: channel0:0x01 channell:0
x02 channel2:0x04 channel3:0x08.

[gpadc]

gpadc_used =1
channel num =1
channel select = 0x01
channel data select =0
channel compare select = 0x01
channel cld select = 0x01
channel chd select =_0x01
channel® compare dlowdata = 1700000
channel® compare higdata = 1200000
gpadc_sample rate = 1000
key cnt =2

key® vol = 90

keyd val = 115
keyl vol = 260
keyl val = 114

U E=NEEEXHMARKIR A sys config.fex &, board.dts ‘R, REANIZTEH dtsi
[iy=18

2.4.2 menuconfig fic&E

linux-4.9 FTESHSITHHANRNZIEE R, 1T make ARCH=arm menuconfig (64 fIR%FXHE
make ARCH=arm64 menuconfig) #ANEEF R, HZUTTERE,

o B4, 1%#F Device Drivers EIHENT—RECE, M TFEFAT:

WRAFRE © BseEREROERAE. RE—TNF 5
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Linux/arm 4.9.118 Kernel Configuration .
Arrow keys navigate the menu. <Enter> selects submenus ---= (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥= includes,
<N= excludes, =M= modularizes features. Press <Esc=<Esc»> to exit, <?= for
Help, =/> for Search. Legend: [*] built-in [ ] excluded =M= module = =
~(-)
System Type --->
Bus support ---»>
kKernel Features ---=
Boot options ---=
CPU Power Management ---=
Floating point emulation --->
Userspace binary formats ---=
Fower management options ---=
[#*] Networking support --->
evice Drivers ---=
Firmware Drivers ---=
File systems ---=
kernel hacking ---=>
Security options ---=
-*¥- Cryptographic APT ---=
Library routines ---=
[ 1 vairtualization ----
L 1{+)

< Exit = < Help = < Save > < ddbad >

2-3: Device Drivers

o IS, %% Input device support %I, HNF—REEE, N TEFFR:

O Waw e Drivers .
Arrow keys/mavigate the menu. “<Enter> selects submenus ---> (or empty
submenus /---). Highlighted letters are hotkeys. Pressing =Y> includes,
=N= excludes, =M- modularizes features. Press <Esc><Esc> to exit, =?= for
Help, =/=/for Searchl” Legend: [*] built-in [ ] excluded =M= module = >

Mise devices --->
SCSI device support/ ---=
< > SerralpaTA and Pafallel ATA drivers (libata) ----
[ 1 Multiple dewi€es driver support (RAID and LVM) ----
< = Generlc Target Core Mod (TCM) and ConfigFS Infrastructure ----
[ 1 Network device support ----
[ 1 open-Channel 55D target support ----
nput device support ---=

Character devices ---=
I2C support ---=
[#] SPI support ---=

< = SPMI support ----
< = H5I support ----

PPS support ---=
PTP clock support ---=
Pin controllers ---=
[#] cPIO Support ---=
L 1{+)
< Exit > < Help = < Save = < Load =

2-4: Input device support

WA © BSEERERHERAE. RE—TF 6
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o 1&E, %#F Sensors %, HBAT—REE, MNTE:

Input device support
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y= includes,

<N= excludes, =M= modularizes features. Press =<Esc=<Esc> to exit, =?= for
Help, =/= for Search. Legend: [*] built-in [ ] excluded =M= module = =
~(-)
= = Event debugging
[ 1 FReset key
[ 1 Key combo
<*>=  sUNXl sensor init
#x% Tnput Device Drivers ***
] Keyboards ---=
1 Mice ----
1 Joysticks/Gamepads ----
1 Tablets ----
1 Touchscreens ----
1 Miscellansous devices ----
= Synaptics RMI4 bus support
1
=1
=
=

&

=3 Ssensors --->

EMA2x2 acceleration sensor support
EMA2X2 acceleration sensor interrupt INT1 support
EMA2X2 acceleration sensor interrupt INT2 support
H rdware I/0 ports ---»

[
[
[
[
[
[
-
[
-
L=
L=

< Exit = < Help = < Save = < Load =

2-5: SenSors

o %&#E SUNXI GPADC #tUi, ELEREEGRIZEN, WARHEMRRER, NTE:

Sensors
Arrow keys' mavigate the'mepw. <EBEnter> selects submenus ---> (or empty
submenus +---). Highlighted letters are hotkeys. Pressing <Y= includes,

<N> excludes, <M- modiélarizes fgatures. Press <Esc»<Esc> to exit, <?» for
Help, =/=\far Search. Legend:/[*] built-in [ ] excluded =M= module = =

--- Sensors

< = EMA258 accelerafion sensor support

< = SC7A3@ 39A¥ds Orientation/Motion Detection Sensor Support
= = MMAT6G0 3-Axis Orientation/Motion Detection Sensor Support
< = MIR3DA 2-Axis Orientation/Motion Detection Sensor Support
< = MXC622X 2-Axis Orientation/Motion Detection Sensor Support
< = MMAB452 3-Axis Orientation/Motion Detection Sensor Support
< = MMAB65X 3-Axis Orientation/Motion Detection Sensor Support
= = MC32X8 Orientation/Motion Detection Sensor Support

o SUNXI GPADC

< >  SUNXI TPADC (NEW)

= UNXI GPADC test

[ 1 =allwinnner KEY GPIO support (NEW)

< Exit = < Help = < Save = < Load =

2-6: SUNXI GPADC

WA © BSEERERHERAE. RE—TF
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linux-5.4 7£ longan R B R+ ##17./build.sh menuconfig

o B, #£#F Device Drivers ETHENT—REE, N TEFAR:

.config - Linux/riscv 5.4.61 Kernel Configuration

Linux/riscv 5.4.61 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for
Search. Legend: [*] built-in [ ] excluded <M= module < > module capable
ALY

Hidden Media configs needed for GKI

Hidden Virtual configs needed for GKI

Hidden wireless extension configs needed for GKI
Hiddel USB configurations needed for GKI
Hidden SoC bus configuration needed for GKI
Hidden RPMSG configuration needed for GKI
Hidden GPU configuration needed for GKI

Hidden IRQ configuration needed for GKI

Hidden hypervisor configuration needed for GKI
GKI Dummy config options

Optional GKI features

Executable file formats --->

Memory Management options --->

Networki

ile systems
Security options --->

-*- Cryptographic API --->
Library routines --->
Kernel hacking

< Exit > < load >

2-7: Device Drivers

o ARG, ¥E#E Input device support %, HANT—RECE, W TFEFR:

WA © BSEERERHERAE. RE—TF 8
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.config - Linux/riscv 5.4.61 Kernel Configuration
> Device Drivers

Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for
Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

Memory Technology Device (MTD) support --->
Device Tree and Open Firmware support --->
> Parallel port support ----
Block devices --->
NVME Support --->
Misc devices --->
S5CSI device support --->
Serial ATA and Parallel ATA drivers (libata) ----
Multiple devices driver support (RAID and LVM) ----
Generic Target Core Mod (TCM) and ConfigFS Infrastructure ----
Network device support --->
Open-Channel SSD target support ----
'N_Inout device support -l
Character devices --->
Trust the bootloader to initialize Linux's CRNG
cdump reg driver for sunxi platform
dump reg misc driver
SUNXI G2D Driver
Allwinnertech DE-Interlace Driver ----
sunxi system info driver

< Exit = < Help = < Save >

2-8: Device Drivers

o 1EE, 1%£#F Sensors £T, HNT—RiEE, WTE:

WA © BSEERERHERAE. RE—TF 9
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.config - Linux/riscv 5.4.61 Kernel Configuration
> Device Drivers > Input device support
Input device support
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for
Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

Support for memoryless force-feedback devices
Polled input device skeleton
Sparse keymap support library
Matrix keymap support library
*** Userland interfaces ***
Mouse interface
Joystick interface
Event interface
Event debugging
sunxi sensor init
*¥** Input Device Drivers ***
Keyboards --->
Mice ----
Joysticks/Gamepads ----
Tablets ----
Touchscreens --->
Miscellaneous devices ----
Synaptics RMI4 bus support
Sensors ---3

Hardware I/0 ports --->

>
>
>
>

*

el A — ———————
*
LY

< Exit = < Help = < Save >

2-9: Device Drivers

o % SUNXI GPADC i&Hl, ELEFEERIFANZ, BalRFMIER, NTE:

WA © BSEERERHERAE. RE—TF 10
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.config - Linux/riscv 5.4.61 Kernel Configuration
> Device Drivers > Input device support > Sensors
Sensors
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for
Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

-- Sensors

> SC7A20 3-Axis Orientation/Motion Detection Sensor Support

> mir3da 3-Axis Orientation/Motion Detection Sensor Support
st13x1x Light

< Exit = < Help = < Save >

2-10: DeviceDrivers

2.5 RABEEHNE

GPADC IRshHBEARBMIFAIZIE drivers/input BR T, BAMNERRINTFR:

drivers/input/

— sensor

| | sunxiigpadc.c_  //sSunxi¥F&HIGPADCIRENTLED

| F— sunxi gpadc.h™ // JSunxiFAMIGPADCIKENEN T —L%. BB

WRINFE © HRB2ERRRNERAR. RE—IF 11
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3.1 A&EEO

GPADC #RIRTE Linux REFARBFAFHIREER, FMURTUEREXFAIREEORY
GPADC RIRF#ITHNAIREMEER(F. BXENXTE evdev.c XHFEH, FTEMA/LITLLRE
FRRYEREL

3.1.1 evdev open()

BREREEY : static int evdev open(struct inode *inode, struct/file *file);

IheEdEiR: 12F (CiE=%) f£A open(file) HARAMNK e FIHF—1 i2c &%, TGS
FEEMARE i2¢ EFHIEE EUE;

SEIRAA:

e inode: inode & ;
o file: file Z5HafAK;

REME: XEHERTT

3.1.2 evdev read()

o KEIREAY: static ssize t evdev read(struct file *file, char _user *buf, size t
count,loff t *ppos);

o IEEHEIR: BF (CEESEH) WA read() HARNEKE, GEXHEEIREIE—EM i2¢ &F
iR, EEIEA i2c xfer FHLIE;

o SHHER:

o file, file £&MI1K;
e buf, B#E buf;
e ppos, XHwET%,

o RMOE: ATHREEIMFTER, KBOREIHEK.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12



@LWIMIER
: SRR R

3.1.3 evdev write()

o RERE!: static ssize t evdev read(struct file *file, const char user *buf,size t
count, loff t *ppos);

o IEEHAR: 25 (CiBESH) 1AM write() RAANRE, GEXHEERSTHIE—#TE i2¢ 1%
FHEHIE. KEBIAM i2c xfer (FIE;

o SHREA:
o file, file £5191K;

e buf, RHFIE buf;
e ppos, X# .

o R[EE: ALTMR[E] 0, KMGR[E G

3.1.4 evdev ioctl()

o KENFEEL: static long evdev read(struct file *file, unsigned int émd, unsigned long
arg);

o IhEEHAR: BF (CIEESE) WM ioctl) FIARANRE, GIXHEE /o —#3Y i2c 8%
B, ZINAELLIRGR A, BILMERR i2c ig&atitt, & i2 WEEEmRTE#IE, £H smbus F
%, YA LIE R IZERER;

o BHUHEA:

o file, file ZEHA1%;
e cmd, 1%
e arg, HhEE,

o IR[OE: AEIMIR[E] 0, KMOR[E]IT%,
%l GPADC &I/ AY eventX(# dev/input/event0) X4, FLAILUIER C BsHIXHFIET,
IR ECRIA B LR R D

3.2 JhEREEO

EARZH, &TF /proc/bus/input/devices, #IA GPADC WY#iE LIRT =, E TEA Han-
dlers B,

/ # cat /proc/bus/input/devices

I: Bus=0019 Vendor=0001 Product=0001 Version=0100
N: Name="sunxi-gpadcO"

//NRERIEFEER, N: Name="sunxi-keyboard"

P: Phys=sunxikbd/input®

S: Sysfs=/devices/virtual/input/input0

U: Unig=

H: Handlers=kbd event0

IR © HiB2EREROBIRAR. RE—INF 13
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B: PROP=0
B: EV=3
B: KEY=800 c0040 0 0 10000000

PAEEZEERZT hexdump AT event TR, = GPADC #RIRREFHKIENE, AILIEE!
GPADC &R LR BYE#E,

/ # hexdump /dev/input/event0

0000000 bcc6é 0000 3dbd 0009 0001 008b 0001 0000
0000010 bcc6 0000 3dbd 0009 0000 0000 0000 0000
0000020 bcc6 0000 0eld 000b 0001 008b 0000 0000
0000030 bcc6 0000 0eld 000b 0000 0000 0000 0OOO

WRINFE © HRB2ERRRNERAR. RE—IF 14
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TEE—TAXREE GPADC AZER AR — Demo. 2T

#include <stdio.h>
#include <linux/input.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <sys/time.h>
#include <limits.h>
#include <unistd.h>
#include <signal.h>

&tevent®S, feventl
const int key exit = 102;
static int gpadc fd = 0;
unsigned int test gpadc(const char * event file)
{
int code = 0,41;
struct input event data;

gpadc_fd = open(DEV_PATH, 0 RDONLY);

if(gpadc fd <= 0)

{
printf("open %s error!\n",/ DEV_PATH);
return -1;
}
for(i = 0; i < 10; i++) //iE10K
{
read(gpadc_fd, &data, sizeof(data));
//MNRZBRE, WABUTED
if(data.type == EV _KEY && data.value == 1)
{
printf("key %d pressed\n", data.code);
}
else if(data.type == EV _KEY && data.value == 0)
{
printf("key %d releaseed\n", data.code);
}
//WR2adc, ARUTEO
if(data.type == EV_MSC)
{
printf("adc data %d\n", data.data); //iZURBIRIEIRE
printf("adc vol:%d\n", 18000 * data / 4096 ); //H[EE, B{imv
}
}

#define DEV_PATH "/dev/input/event0@" //&E&3.2EFdevicesT = FHandlerskiialéRs, ARRlgpadc

IR © HiB2EREROBIRAR. RE—INF
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close(gpadc_fd);

return 0;
}
int main(int argc,const char *argv[])
{
int rang low = 0, rang high = 0;
return test keyboard(DEV_PATH);
}

% Demo A3RIEEX GPADC fRIRATF KEY RUIRH LIRFEH (HthEM) o HEF 10 RIREUE

‘B EREMHEAN, HEERHBNIZERE,

WRAFRE © BseEREROERAE. RE—TNF
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5.1 WIAGE
5.1.1 BT =

RIZFEN /sys/class/gpadc BR THE, ®iFi{ GPADC HHEXRE. EEFEB TEIIEE, &IF
3| sunxi gpadc.c T, 1824 debug mask & 3, REIBEARKITENFLRIAS, M: echo 8 >
/proc/sys/kernel/printk,

5.1.2 gpadc BEF*

echo gpadc0,0 > status #xiflgpadcO, ', 'FRILAAOEKL, OFTKRH, 1RTHE;
cat status #&ZHgpadcF@EHFRT;

5.1.3 gpadc FiF=E

echo 5000 > sr #&EFgpadcEKiFE 10000, gpadcREESEE400~100000;
cat sr #&EH&gpadcHRIRIFEE,

5.1.4 #REHEE

echo vol0,125 > vol #&EgpadiREORIRIEEEN125;
cat vol #EEMBERBIRIEEEESIRERSIMST,;

5.1.5 IERHE

echo 6 > filter #&BIEKFENG;
cat filter #ETEHIERHE,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 17
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5.2.1 ZEHIMIRHA P
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