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1.1 3CHEfETT

7T48 GPADC BRI ER A, HEARALER.

1.2 Bi5i%E

GPADC HEIRRVIREHFF & /44PN Bio

1.3 EREHE

N,

* 1-1 ERAF@my IR

RAZhRZS RN
Linux~4.9 drivers/input/sensor/sunxi_gpadc.c
Linux-5.4 drivers/input/sensor/sunxi_gpadc.c
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2.1 1EIRINEEITER

GPADC Z 12bit ¥R, 8 (I REMFEREHEIRIER, BRBEHRPIUEEXNNA datasheet,
BIRNEE 0~1.8V, REXFR IMHz, HEZFHIELLR, BRIEIIEE, RANITETFARE
— T IR

1. Single mode: TEISEMEESER — R FIRHBEHIEREN RS FaT,;

2. Single-cycle mode: TEIEEMBETK — N AREEHFEHIBERERM BT FHRP;0E: %
TR TE R528 138 H)

3. Continuous mode: 7EIEERBEFE LRI IGEURREMN B F25,;

4. Burst mode: REFINFIRHIGEIBMN 32 FTHH FIFQ, SEisrhliizsl,

ANCE GPADCO RA% RS0 R&1 R&2 RE3
| w AR LA A0 T~ TaRTm ™
e 1 g RO402 RO402 iz
BT i L a
RO402 ; x
. o = 5| o3l e
&
crz | & K1 00 k2 K3 K4 K&
nE ] oL VoL MENU ENTER HOME
o402 g Qo
o -y el |l —|re -
L (=]
L
GND e = = = =
GND GND GND GND GND

2-1: GPADCO

#89 GPADC O IR IRIS AT KEY IRBRIRRAVIREY, —AREHEVOL+. VOL-. HOME. MENU.
ENTER %%, GPADCO AT KEY RYEBERYN_EE,

AVCC-AP 77 1.8V RUftEE, REIRVIREIR T, GPADCO OMEEARRE, CPU @IITXEBERIFREF
RBEEESHB—MREIE T, MLEE, VOL+. VOL-. MENU. ENTER. HOME/UBOOT X4KZHY
EESDSH 0.21V, 0.41V. 0.59V. 0.75V. 0.88V,
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2.2 GHtEE

HEREES
e
A
INPUT 725
See T

GPADC ZEz0

A

TR{EREs

2-2: ZEHHER

3 GPADC #RRFlff % 2 5, KBNS WEIEHITRE. REFNBUIRRIRMAENNRER BT
input FRZFGHIE_L1£F]/dev/input/event TT =, NFBIER A MABRZAY TS RIRENERTE,

2.3 HXARENE

& 2-1: NiENA

RiE FRRZBA
Sunxi  #§ Allwinner B5—&7%! SOC BT &
GPADC EiEEREIEIR
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2.4 RIREEEND

2.4.1 gEFHEE

GPADC #&IRHVIZEMECE (LT longan AZER, 40 arch/arm/boot/dts/xxx.dtsi, 64 {ii/3:
arch/arm64/boot/dts/sunxi/xxx.dtsi, FEA—PEE :

gpadc:gpadc{
compatible = "allwinner,sunxi-gpadc"; //RILEFKIIEE, BTIRFIZEMNLE;
reg =<0x0 0x05070000 0x0 0x400>;  //iR#&E MY E 17 a8 HhiLt;
interrupts = <GIC_SPI 0 IRQ_TYPE_NONE>; //i& & E R UECE;
clocks = <&clk_gpadc>; /& EERANRHAICE
status = "disabled"; /& ERTHRE

I

EEACE GPADC HXHIREETNEE LI IR INEE, FEE longan/device/config/chips/{IC}/config
/{BOARD}/{linux-x}/board.dts BEEABBFXES4:

/*
*channel_num: Maxinum number of channels supported on the platform.
*channel_select: channel enable slection. channel0:0x01 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 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
* channel1:0x02 channel2:0x04 channel3:0x08.
*/
gpadc:gpadc{
channel_num =<2>; //{EFRYEE
channel_select=<0x05>;, //BiEi%E
channel_data_select=<0>; //{FBEi@ELIE
channel_compare_select =<0x05>; //fERBELLRINEE
channel_cld_select =<0x05>;  //fER#kIE/INTFLLIRTHAE
channel_chd_select=<0>;, //{ERHIEKTLLIRTHEE
channel0_compare_lowdata = <1700000>; //%tE/\FiZ{Ef& kT
channel0_compare_higdata=<1200000>; //#3EA T ix{EfR% T
channell_compare_lowdata = <460000>;
channell_compare_higdata = <1200000>;
channel0_compare_lowdata = <1500000>; //#tiE/)\Fix{Efh% T
channel0_compare_higdata = <1200000>; //#G3BATZ{EMA PR
key_cnt = <5>; [/¥EEEE, FUTEHD REGPADCORTiRES MR
key0_vol =<210>; [/¥EBEBE
key0_val = <115>; /455 EIREE
keyl_vol=<410>;
keyl_val=<114>;
key2_vol =<590>;
key2_val =<139>;
key3_vol = <750>;
key3_val =<28>;
key4_vol = <880>;
key4_val =<102>;
status = "okay";

1
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D EHF AR sys_config.fex, FFEEESTMER,

#1274 longan/device/config/chips/{IC}/config/{BOARD}/sys_config.fex, fXxSETF:

;resistance gpadc configuration

;channel_num: Maxinum number of channels supported on the platform.

;channel_select: channel enable setection. channel0:0x01 channel1:0x02 channel2:0x04 channel3:0x08

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

;channel_compare_select: compare function enable 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
channel(3:0x08.

)

[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

channel0_compare_lowdata =1700000
channel0_compare_higdata =1200000

gpadc_sample_rate =1000
key_cnt =2

key0_vol =90
key0_val =115
keyl_vol =260
keyl_val =114

U E=NEEXHIL TR AKRI sys_configfex &xm, board.dts ‘Xz, &REAAZ TEA dtsi &c
=1

2.4.2 menuconfig Bt &

linux-4.9 ERSTHHENBIZIEE R, 1T make ARCH=arm menuconfig (64 i RZXA make
ARCH=arm64 menuconfig) #NEEEFXHRE, HIZRUTHEIRE

o HEZ4c, 1%#E Device Drivers iIETUHEN T —RECE, WM TEFI:
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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 ----

| 1{+)

Q@
\>

< Exit = < Help = < Save = ‘md =

2-3: Device Drivers

o SRS, #%E#F Input device support EM, HFNF—REE, W TFEFR:

& B U ¥ Drivers

vigate nter= selects submenus ---> (or empty
submenus -). Hig letters are hotkeys. Pressing <Y= includes,
<N= exclu , =M= modularizes features. Press <Esc=<Esc> to exit, =?= for
Help, =/=/for Searchl” Legend: [*] built-in [ ] excluded <M= module = =

Arrow keys

devices ---=
evice suppor

——
< = allel ATA drivers (libata) ----

[ ] s driver support (RAID and LVM) ----

< = Generlc Target Core Mod (TCM) and ConfigFS Infrastructure ----
[ 1 Network device support ----

[ 1 open-Channel 55D target support ----

Character devices
I2C support --->

[#*] SPI support ---=

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

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

2-4: Input device support
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o 1EE, % Sensors EW, HANT—REE, WTFE:

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

<M= excludes, =M= modularizes features. Press =<Fsc=<Esc> to exit, =?= for
Help, =/= for Search. Legend: [*] built-in [ ] excluded =M= module = =
~{-)
= = Event debugging
[ 1 FReset key
[ 1 Key combo
<*>=  sUNXl sensor init
#%% Tnput Device Drivers #*%%
Keyboards ---=
Miteess ==
Joysticks/Gamepads ----
Tablets ----
Touchscreens ----
Miscellaneous devices ----
Synaptics RMI4 bus support
sensors --->
EMA2x2 acceleration sensor support
EMA2X2 acceleration sensor interrupt INT1 support
EMA2X2 acceleration sensor interrupt INT2 support
H rdware I/0 ports ---»

*

w*

WM W e Y e e

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

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

2-5: Sensors

o £ SUNXI GPADC &I, mlEiFEEARIFHNZ, HWAlRIFHER, INTE:

> 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
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linux-5.4 7 longan R B R 17./build.sh menuconfig

o B, 1%£#E Device Drivers ETUHNT—RECE, W FEFIR:

.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
)

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

txecutable file formats --->

Memory Management options --->

Networki

&
ile systems
Security options --->
-*. Cryptographic API --->
Library routines --->

Kernel hacking

< Exit > <'Save > < Load >

2-T: Device Drivers

o SAE, 1%&$E Input device support I, HANT—REEE, WNTEFAR:
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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 1&E, %8 Sensors &, (N TN —RECE, ATFE:
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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 JEHE SUNXI GPADC 101, BIER HIRmIFstAIX, WAIRIZMIER, WTE:

WEAFRE © BRiBeERHRRNERAE. RE—TIF 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 FEBEEENTE

GPADC IRshBRAEB I T NIZAE drivers/input BR T, BAMEREIN TR

drivers/input/

——sensor

| F——sunxi_gpadcie.// SunxiF &HIGPADCIREH LAY

| F——sunxi_gpadc.h"//ASunxi*F &HIGPADCIREIE N T —LE7R. IR

WRIRFE © HRiBEERRRNERAE. RE—TINF 11
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3.1 AEkEO

GPADC RIR7E Linux AP RIFNFRIKEMER, PRI LUERBEXFIREZEORXS GPADC &
PO ITHN AR EMERERIF. MHXENXTE evdev.c XHEE, TENEA/L M RERANRE:

3.1.1 evdev_open()

o RERFE!: staticint evdev_open(struct inode *inode, struct file *file);
o haEiER: 12 (CIBEFH) £ open(file) BYERBIRE, TH—Di2c18&, AJLUGEXHE
BEMA T i2c gEFPIEE HUE;
o ZERIER:
— inode: inode ¥ 5;

— file: file Z5t{As
o R[EIE: XHHEAR.

3.1.2 evdev_read()

o XENIRE!: static ssize_t evdev_read(struct file *file, char __user *buf, size_t count,loff_t
"ppos);

o INEEHIR: B (CESF) AR read() BHABNEE, GEXHEMIEEIE—EM i2c18&EH

IR, [REIAR i2c_xfer FiaEUE,;

BERRE:

— file, file &#1%;
— buf, B#UE buf;
— ppos, XH#RE %,

REME: RIHEREIREBF TR, KBGREfREK,

3.1.3 evdev_write()

o RENRE!: static ssize_t evdev_read(struct file *file, const char __user *buf,size_t count,
loff_t *ppos);

WEAFRE © BRiBeERHRRNERAE. RE—TIF 12
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o INEEHAR: B (CiE=S) A write() ERNRE. GEXHEERmSHIE—ERE 2 18F
FE#HIE, EEITEAR i2c_xfer (FHHEUE;
o BEIRAE:

— file, file &t1K;
— buf, REIE buf;
— ppos, X mtz.

o RMEE: AIMERE 0, KMIREITEK,

3.1.4 evdev_ioctl()

o KERJRAEL: static longevdev_read(struct file *file, unsigned int cmd, unsigned long arg);

o INEeHR: B (CIESH) A ioctl() HARRKRE, GXYXHERE /o —HFX i2c IREE
B, ZINAELLIGRR, RAILUECR i2c I&&EAIML, £ 2 REEEREEHIE, €A smbus FF,
AR R] LAB IR R E;

o SERPA:

— file, file &5¥1%;
— cmd, $EZ;
— arg, HttS%,

o RMEIE: ATHRE 05 KMEREIT £,

¥ 2] GPADC &R R A eventX (4 dev/input/event0) X, FERILUER CIBSHNXEIRE, 17
il BRI E R IE B vz O,

3.2 HhEREEO

EAZA, &TF /proc/bus/input/devices, #IA GPADC BB IR =, BHTmEEY Handlers &
{2

/ # cat /proc/bus/input/devices

I: Bus=0019 Vendor=0001 Product=0001 Version=0100
N: Name="sunxi-gpadc0"

[/IRVERIREAFER, N: Name="sunxi-keyboard"
P: Phys=sunxikbd/input0

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

U: Unig=

H: Handlers=kbd event0

B: PROP=0

B: EV=3

B: KEY=800 c0040 0 0 10000000

ARERAEARZT hexdump #ERZBY event TR, = GPADC BIRREZIZUIERIA R, AILIEE!
GPADC 1&IR _E3RAVERHE,

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 13
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/ # hexdump /dev/input/event0

0000000 bcc6 0000 3dbd 0009 0001 008b 0001 0000
0000010 bce6 0000 3dbd 0009 0000 0000 0000 0000
0000020 bcc6 0000 0eld 000b 0001 008b 0000 0000
0000030 bcc6 0000 0eld 000b 0000 0000 0000 0000

WEAFRE © BRiBeERHRRNERAE. RE—TIF
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FEE—ARILE GPADC BYIREIH \I—1 Demo, RN

#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>

eventl
const int key_exit =102;
static int gpadc_fd = 0;

unsigned int test_gpadc(const char * event_file)

{

intcode=0,i;
struct input_eventdata;
gpadc_fd = open(DEV_PATH, O_RDONLY);

if(gpadc_fd <= 0)

{
printf("open %s error'\n", DEV_PATH);
return-1;

}

for(i=0; i< 10; i++) //i=107%
{
read(gpadc_fd, &data, sizeof(data));
//ANR e, ERBLLTEO
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);
}
//30RRadc, FRALLTEO
if(data.type == EV_MSC)
{
printf("adc data %d\n", data.value); //#ZEUREIRIERIE
printf("adc vol:%d\n", 18000 * data.value / 4096 ); //EBIE{E, FfiImv
}
}

#define DEV_PATH "/dev/input/event0" //&%&3.28TidevicesTis FHandlersBYia4R S, RREIgpadci&iiievent/Rs,

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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close(gpadc_fd);
return 0;

}

int main(int argc,const char *argv(])

{

intrang_low =0, rang_high=0;
return test_keyboard(DEV_PATH);
}

% Demo FI3KiIEY GPADC IR AT KEY AUIRR EiREM (HEM) o HIEF 10 RisEzR
wEHRN, FEHERHENIZEE,

WEAFRE © BRiBeERHRRNERAE. RE—TIF 16
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5.1 ARG =E

5.1.1 AIXH =

AIZFEN /sys/class/gpadc BR T, BIiEL GPADC XS, BEMFEHTEINEE, &RITFE
sunxi_gpadc.c T, 1&2% debug_mask 7 3, ABREBRFITENFRIAES, . echo 8> /proc/sys/
kernel/printks

5.1.2 gpadc i@&EHX

echo gpadc0,0 > status #xHlgpade@sn s fERI A A08K], O0FRTEKH, 1RTHAR;
cat status #E EgpadcZEEFFNE;

5.1.3 gpadc RE

echo 5000 > sr #1& & gpadcFA¥Z/10000, gpadcKi¥EEE/9400~100000;
cat sr#&EHgpadc HFTRIEE,

5.1.4 {REHBEE

echovol0,125 > vol #18 B gpadiZ ORI REE B EH125;
cat vol HEEFT BRI IEBEESIRERS LT,

5.1.5 IBHEE

echo 6 > filter & BIE K HE 6,
cat filter #=F ISR R E.

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 17
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5.1.6 BEE

cat /sys/class/gpadc/data #&E&gpadcHIRIEBER

5.2 ERin)ER

5.2.1 EHREHLIMIFRIA)ER

BRNRBARBEINIRRAZ, SEHTEGEDEFMESED, aTLUBEREXERA, B
— A LUIESHERE, AEE sunxi_gpadc.c MME filter_cnt &
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@LWIMIER
g XHEEE: W

E{E =R

H&*yﬁﬁﬁ ©2023 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( &) zaEENHIE
EFMFRAVLIR A PR 2B A D ™ m. RS AFIERIRER A EFr M LS fE B TEE
Wo EARNBIAERIRSRFMRMAEXREE, HREEASENERNRR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFIER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS EZ BT HmRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F ESHERZTFEHIR~ N, FEKES RVER~mhY
HizH, AIRERERTF[E=ZFHNFFE, BEBETEE = ANFANREEXNIFR, £&EFE
BUARAMERRTREEZ S IR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIAEBEEMNX S,
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