BAF AR
Ai-Thinker Ai-WV02-32S #g+H V1.1.1

Ai-WV02-32S FiA& 35

A V1.1.1
FRAL ©2025

Copyright © 2025 Shenzhen Ai—-Thinker Technology Co., Ltd All Rights Reserved F1nHx2mn



oG Bh
Ai-Thinker Ai-WV02-32S ¥k VI1.1.1

XHRBPR

KT

VI.1.0 | 2025.09.10 H IR E SE=R0
VI.I.1 | 2025.10.09 B4 10 7 X SE=R0 KT
Copyright © 2025 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved g2t 2mn



A5 AR

Ai-Thinker Ai-WV02-32S A& VI.1.1
Bx
L IR oottt ettt ettt et e e e et et et et et et e e e e e e e ere et erenenens 4
L L B et 5
20 TEFEEB B e, 6
2.1, BT SR et 6
22 B L e, 7
2.3 WH-FT BEBIIEBE ..o 7
2.4, BLE SHTIEAE ..ottt 8
25, T et 8
B I T R N ettt 9
B, BETHITE S oottt 11
S T EE T ettt 13
6. TRERZE B oo 14
6.1, LRI EE LR T oot 14
0.2, TER S BB oot 14
6.3 LRI ZEFIRUTR oo, 15
6.4, REBITTUIE oot 15
A 7 G2 i 1= 1= OO 16
ToL B TR EEE ooeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneenan 16
7.2, HEFE PCB EE S et 17
T30 REBTITRITEIR <o 17
T, BEEEL oot 18
7.5 GPIO et 18
B T I ettt 19
9. IR I ZR IR ..ottt 19
L0, T B R oottt ettt et ettt e e e et renanes 20
L. B R TR AT ettt 20
G T B RIS T oot 21
N O SOOI 21
FETEFT I oottt 22



L {E T RH ‘
Ai-Thinker Ai-WV02-32S ¥k VI1.1.1

1. F=mitid

Ai-WV02-328 2 IRV ZE T RHECE R AR — KN TR EE AloT 1HEKH. %
B354 BLO1S {0 T E A% DAL TR 28, VB6824 it F NiE S Bk 28 . BLO1S i)
Y ¥E Wi-Fi 6+BLE5.3, ¢#% Wi-Fi 802.11b/g/n/ax F AT BLE #p, #F Thread ¥pi.
BL618 R L& — N AV s B JLDSP HLIT S IR G A7 FIAFfifi 2% IR Th #E 32 £ RISC-V
CPU, fx /= EMA]IA 320M.

VB6824 = —ANEtERE 32 7 RISC W% CPU, FEIET[IA5 240MHz, 7 HpREAEVT S,
N & 1MB Flash.

Ai-WV02-32S #20 BA F 8 Ah iz 0, B4R SPI. UART. 12C. 12S. PWM. GPDAC.
GPADC. ACOMP #1 GPIO %, AT vz HF&H ML EAR. YEM(IoT). Bk
T TR B RE R R .

Wi-Fi 6 32-bit RISC-V CPU USB 2.0 HS
FEM ______ RF BTIBLE (HDSUDGVICQ) ________________________
SDIO slave SDMME:
802.15.4 ROM RAM b
SDIO Host | ~-f Gar System |
otk DMA Cache UART
‘System PLL‘ Audio PLL ‘
r SPI
=| || xma | ‘ RC Clock ‘ PMU GLB
: 12C
XIP 128
Nor
e T Flash eFuse PDS HBN
——————————————————— PWM
i GPDAC |
pSRAM  j-f-ee pSRAM Timer Security MJPEG : Sensors }
Engine GPADC
_____________________ ACOMP
i 10/100M || | Ethernet Audio Camera Display
L P ] (RMII) Codec IIF I/F GPIO
Speakerg MIC gzr:;f LCD
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1.1. 5tk

B S SMD-40 2%

B R 2.4GHz TAESIE

B 7 ¥F IEEE 802.11 b/g/n/ax

M S ¥F BLES.3

B 7§ Thread

B 7 fF Wi-Fi/BLE/Thread £ /%

B Wi-Fi %43 #F WPS/WEP/WPA/WPA2/WPA3

B 7 FF20/40MHz 5%, 1TIR, SEiEZE 229.4 Mbps

B 7FF STA. SoftAP. STA+SoftAP Al sniffer %=

B 77 FPU A1 DSP 1 32 fii RISC-V CPU, i F4A A& 320M
B 4MBPSRAM, 532KB SRAM, 128KB ROM, 4Kb eFuse

B £F USB. SPI. UART. I2C. I2S. PWM. GPDAC. GPADC. ACOMP #1 GPIO

fariy
~3

B AR Balun, PA/LNA

B SRR AR

B 7 FF XIP QSPI On-The-Fly AES fi#% (OTFAD)
B 7HF TrustZone

W S7FF AES-CBC/CCM/GCM/XTS #ia(

B 7 MD5. SHA-1/224/256/384/512

B CRF TRNG CGRBENLEUCE A

7T RSA/ECC ) PKA CABIINE )

B SCHF BLE ) Wi-Fi PRidiEse

B R UOPR, H&RCT Windows. Linux H R
B R R IE R

W SORFE S BRI
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2. FESH
£1 FESHUHH
e Ai-WV02-32S
ESIE] SMD-40
R~ 25.5*18.0*3.1(mm)

RETEK Mk R 2k/PAD K4k

AT 2400 ~ 2483.5MHz

TERE 40°C~ 85C

e P BTN -40°C~ 125°C, < 90%RH

SH : . ~J. 3 ;\t‘ i 2 . . -
Bt i ;%D;)l; 97V ~3.6V, fEHHE =500mA; DACR/5V:2.5V~6V,fitHiH

Y USB. SPI. UART. I2C. 12S. PWM. GPDAC. GPADC. ACOMP
XN 1 GPIO &

AHI0HE L2354

HHEERE | 2R\ 2000000 bps

Zet WPS/WEP/WPA/WPA2/WPA3
Flash ERIN SMByte, f KSCFF 16MByte
2.1. FRHEEXR

Ai-WV02-32S 72 LUK B, AEIOS I 75 ZERIBURF IR T3 145 Jt o

A
Ala\

& 2 ESD P&
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2.2. S

®2 BAENER

I HE H VDD 2.97 3.3 3.6 vV
- H H DACR/5V 2.5 5 6 \Y4
VIL - - - 0.3*VDD \Y4
VIH - 0.7*VDD - - \
Vo | vyoL - ; 0.1*VDD ] v
VOH - - 0.9*VDD - v
IMAX - - - 15 mA
2.3. Wi-Fi 515t e
% 3 Wi-Fi 58t ge %

A 2400 ~ 2483.5MHz

MHz

l1ax #i30 HE40, PA #iizh*x - 14 - dBm
l1ax #%3¢ HE20, PA #iHizh= - 15 - dBm
11n #5X HT40, PA #iHiIh= - 17 - dBm
11n #58 HT20, PA HiHh= - 17 - dBm

g #F, PA fHIh%x - 17 - dBm

11b #3:4F, PA #iHiIh%E

21

dBm

11b, 1 Mbps - -99 - dBm
11b, 11 Mbps - -90 - dBm
11g, 6 Mbps - -93 - dBm
I1g, 54 Mbps - -76 - dBm
11n, HT20 (MCS7) - -73 - dBm
1lax, HE20 (MCS9) - -70 - dBm
11lax, HE40 (MCS9) - -67 - dBm

Copyright © 2025 Shenzhen Ai—-Thinker Technology Co.,

Ltd All Rights Reserved
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2.4. BLE §135it4:68

# 4 BLE 5i#ittaER

BTG 2400 ~ 2483.5MHz MHz

1Mbps - 10 15 dBm
2Mbps - 10 15 dBm

1Mbps R JE@30.8%PER - 99 - dBm
2Mbps R IBE @30.8%PER _ 97 _ dBm
2.5. ThfE

AN ThFEEYE LT 3.3V IR, 25° C HIMETE IS .
B FTE RSHER K POUT Th & 78 R 242 1AL ) {8 .
B TE R RET 100%0 520, FERFEER S R N AR .

x5 FER

st mME M B MG

K55 802.11b, 11Mbps, POUT=+22dBm - 419 - mA

K5t 802.11g, 54Mbps, POUT =+19dBm - 328 - mA

K4+ 802.11n, MCS7, POUT =+19dBm - 326 - mA

K5+ 802.11ax, MCS9, POUT =+17dBm - 294 - mA

Bl 802.11b, ALK 1024 75 - 92 ; mA

P2 802.11g, K 1024 745 - 92 - mA

Bl 802.11n, K 1024 75 ; 92 ) mA

Pl 802.11ax, ALK 1024 745 ; 92 ) mA
Copyright © 2025 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved gEs L2 R
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o Lo L L L Lo e 1
RERNE Z NI

> PSRAM X /s (MB)
> PSRAM
> O:tv/9ME PSRAM
[:"F N E PSRAM
> FLASH X/)» (MB)
> 1REIR AR
H:Sim
N:EiR
—> FLASH

> O:yF/9MNE FLASH
5K A& FLASH

> B FamhE RS (BL618)

B 5 FELERARER
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4. EHIEX

Ai-WV02-328 BEH IR 41 NMEML, e RS K, B RDIEEE SRR E Lo

GND
VDD
EN
1020
1027
1024
1023
1025
1026
1028
1029
AGND
M1+
AGND

vDD

EN
1020
1027
1024

Ai-WV02-328 1023
1234 o

1026

1028

DM @ 1029
DP @ AGND
M1+

AHWIFi6  BLIFN8R4P

7p)
%
A
=
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b |
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o
[ 9
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o
fa
S
O
L
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\J
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Z2xE32533588§¢
5“5%5*2°§§“
ETH HIH
e BEHrEE
x 6 EHIIREE UK
i lsg AR Thee B
1 GND e
2 VDD 3.3V fibr; AR A rE s e H F R AE 500mA DL E
3 EN PRAEE i RE, e T &K
4 1020 GPIO20/SPI_SS/I2S BCLK/I2C_SCL/PWMO0/ADC_CHO
5 1027 GPI027/SPI_ MOSI/I2S_DO/I2S RCLK_O/I2C_SDA/PWMO/ADC_CHI10
6 1024 GPI024/SPI_SS/12S BCLK/I2C_SCL/PWMO0
7 1023 GPI023/SPI_ MOSI/I2S_DO/I2S RCLK_O/I2C_SDA/PWMO0
8 1025 GPIO25/SPI_SCLK/I2S_FS/I2C_SDA/PWMO
9 1026 GPI026/SPI_ MISO/I2S_DI/I2S RCLK_O/I2C_SCL/PWMO
10 1028 GPIO28/SPI_SS/I2S BCLK/I2C_SCL/PWMO0/ADC_CH11
11 1029 GPI029/SPI_SCLK/I2S_FS/I2C_SDA/PWMO
12 AGND | AGND; 3w/ 1 Hi A\ 57 b
13 M1+ 258 R 1 %N IE by
14 AGND | AGND

FMMmEt22mn




Sl R

Ai-Thinker Ai-WV02-32S Bk VI.1.1

15 NC NC

16 AGND | AGND

17 AEC AR KA N, SR AN TR, 1 pin B AT 1 Dy 470 0] Ko N\

18 AGND | AGND

DAC Right Channel/ B B 5V Hii N o 2418 F] DAC it A BT
19 | DACR/5V | 1h8Ey DACR; 24fd FIREZH P9 3BT, TR D BRI 2.5~6V
BN HEE SV, BT 1A DL

20 AGND | AGND

21 VOP Dttt P

22 VON st N

23 1016 GPIO16/SPI_SS/12S_ BCLK/I2C_SCL/PWMO

24 USB _DP | USB DP 5| Jiil

25 | USB_ DM | USB DM 5|l

26 1014 GPIO14/SPI_MISO/I2S_DI/I2S RCLK_0O/I2C_SCL/PWMO

27 102 GPI102/SPI_MISO/I2S_DI/I2S RCLK_O/I12C_SCL/PWMO0/ADC_CH2

28 1012 GPIO12/SPI_SS/12S BCLK/I2C_SCL/PWMO0

29 1015 GPIO15/SPI_MOSI/I2S_DO/I2S RCLK_0O/I2C_SDA/PWMO0

30 1017 GPIO17/SPI_SCLK/I2S_FS/I2C_SDA/PWMO

31 109 GPIO9/SPI_SCLK/I2S FS/I2C_SDA/PWMO0/QSPI_SDA3

32 108 GPIOS8/SPI_SS/I2S BCLK/I2C_SCL/PWMO0/QSPI_SDA2

33 107 GPIO7/SPI_MOSI/I2S_DO/I2S RCLK_O/I2C_SDA/PWMO0/QSPI_SDA1

34 103 GPIO3/SPI_ MOSI/I2S_DO/I2S_RCLK_0/I2C_SDA/PWMO0/ADC_CH3

35 106 GPIO6/SPI_MISO/I2S_DI/I2S_RCLK_0/I2C_SCL/PWMO0/QSPI_SDA0

36 RXD RXD/GPI022/SPI_ MOSI/SPI_ MISO/12S DI/I2S RCLK_0O/I2C_SCL/PW

37 TXD TXD/GPIO21/SPI_SCLK/I2S_FS/I2C_SDA/PWMO0

38 105 GPIO5/SPI_SCLK/I2S_FS/I2C_SDA/PWMO0/QSPI_CSN

39 104 GPIO4/SPI_SS/I2S_ BCLK/I2C_SCL/PWMO0/QSPI_SCL

40 GND e

41 ANT ANT pin il 76 A BB 25, ANT pin JHER R JRREJZ A 52k
F: 1. GPIO2 £ Bootstrap, _FHUBFIA Ay & BT, BHHEANBESRAB A b AR (B 9 fIC A,

Ff, BEHIEH RS
2. W {EH DACR %y AN BN TR R 245 W]

F12nt2mn
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6. RESH

6.1. RE AR

onponon

B 8 R AT R ERE

6.2. K& S S

E5071C Network Analyzer
1 Active ChfTrace 2 Response 3 Stimulus 4 Mhr/Analysis 5 Inskr State Resize
Trl 511 smith (R+jx) Scale 1.000U [F1] Trz 311 Log Mag 10.00de/ ref 0.000dE [F1]
=1 2.4000000 GH=Z T wR200E: duZnsnH 50,00 >l 2.4000000 GHz -10.220 dg
2 2.4500000 G . c 544,87 pH 40.00 2 2.4500000 GHz -20.354 dB
3 2.5000000 3 < 8.0033 pF ¥ 3 2.5000000 GHz -16.166 dB T
&llocate
30.00 Traces
_ -
20.00 Display |
10.00 B
0. 000 M T Data -> Mem
ERee DataMath
—20, 00 2 OFF
~30.00 Data Hold |
Off
-40, 00
Equation Editar...
D ~50. 00 -
511 swr 1.000/ Ref 1.000 [F1
’E'fl a0 - e > Equation
: >1  2.4000000 GH CFF
2 2.4500000 GH
10.00 5375000000 GHz -
Edit Title Label
G, 000
8.000 Title Label
OFF
7000 7
Graticule Label
6,000
5. 000
4,000
Freguency
3,000 o
2,000
1. 000 p Ak q
1 Start 2 GHz IFEW 70 kHz Stop 3 GHz [E0
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6.3. KL MR

RT REMm MR

Frequency ID 1 2 3 4 5

6 7 8 9 10 11

Frequency(MHZz) | 24000 | 24100 | 2420.0 | 24300

2450.0 2470.0 | 2480.0 | 2490.0 | 2500.0

Gain (dBi) 0.84 1.05 1.02 0.98

1.88 1.24 1.63 133 1.27

56.51 57.45

54.94 55.73

Efficiency (%) 52.46

58.41 58.81 58.26 56.97 56.69 57.38

6.4. RLHTIE

Back View

2400.0MHz TotallE1-XZ). Max=071d8i

2400.0MHz HV. B 525%
z z

Back View

084
am
285

2450 0Nz Hey. BT 58.4%
z

©

Back View

245000 TotalE1-X2), Max= 1 83081
¥
30

2600 0MHz HeV. BT 67.4%
z

: I
A‘ ‘ V .
I i
3 195
P

A 10
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4 70 212
I 4 s B
= - 170180 170

0480 170 %

TolalHXY ), Max=-0,1208i CrD=572
T W 0L

%0 _v70 180 170 "

4B0.0MHz TolaVE2-Y Z), Mex= -0 04Bi B, Max= -0.0008 CrD=4 13
(] T
20 0 by

10
de" 20
30 Yyt ]

S 160
170180 170

180 160
170 180 170

2500,0MHz TotalE2-YZ) Max= 026081
20 10 2 10
w® oBs” A

TotallHXV), ax= 0.038i, CrD=3, 18
20 0 %50 2

30

R
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7. BitHRE

7.1. MR HEE

VDD
VDD 12 - o =
ﬁ 3 }_@ g oo JO_{ | 1
GD
21 ymp 104 —32
en[ o——3— EN 105 38 2 &
A t 1020 1021/TXD jé + :81\(:\
D4%5[ o oz 1022/RXD —2 + RXD
= 6 1024 106
= T 1023 103 |—24
| & 2 1025 107 33
1026 108 |22
{t 1028 109 jé
— 1 1029 1017 —39
- MICl- 2— AGND 1015 —= :
MIC1+ M1+ 012 —28 J1
AGND 102 21— BOO , ]
I o = + L=
o o © 25 s Dil 3 |
VDD BREEEs5558S wret-[—4 e
9 z —
| 2N J Tk L
) — =
5 ‘ EN b 38 b B BT =
4 I - . _ -
& TXD
= RXD I3
BOOT

i ‘ C4 | |10uF
0

3=

B MI1+HEFE 5 XAE i

v

IS

a
VOP |::>_~

Vo [ —H

(=

11 RS

W GPIO2 MR sl i, AR AP Ab T I TARRRE, P IR Ak T e s ] A%
o W H N ERERIAICHF .

B VOP. VON MW\, #EE N 4R3W. SR2W MW\
B VDD fitH K 2.97~3.6V it H; AL H H YR EIRE IE S00mA UL B
B DACR/SV: fitHHE 2.5~6V b, AhEAt e e y5 4 B IR & CE 1A DLE
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7.2. #EFH PCB HER~F

18.0
3.10
g L50 S
~N 0.85 ~ -
Lt
——L] 362 1 o ©
5 i
£5 i
ol o~ N z mil
I u N < (A
i =
LE] 875 [N
il il
N il
| @ i
()] 0 n d
S [j“;’} i
il ! il
M O A
l_lf N O
3.29 g

& 12 ## PCB #3#E R~

73. REMRER

B AEERERREAE, WP 2 Ry

Ti % ORI EAGLTE,  HRE XA Hh AL

T3S AURASE EGA N, BRI R AL B2 A X

WOy R BERCRENTERE, RE LRI E SR, m R et

a—_ .45%. ot

Dption #1] Egiun HE:

B 13 R&EfRRER
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7.4, e

VDD #%% 3.3V HJE, UE{EH 500mA PL_EHR

B DACR/SV #E4% 5V K, WEMH 1A DL EHR.
B U LDO Bt i DC-DC B S04 H14E 30mV BAN
B DC-DC 4t H H B E TR B2 e N L A AL B, AT PALE OB ORI, etk
W YRR I N ESD 284
12V--->3V3 2A iR A
) upP2 s I RP1 \/\(/)R7‘l,§‘cjv3
‘CC_T-:i:/~V/ 10R 5 SVBL1 RP3 . OR # cp1 P2 % }i = ,m/V\QR,j
meﬁqz 0 T&fé e im? Wgé e |
é r ‘8_ SZWJT:EE; % E E n00nF | NC
5 il ik
& 14 DC-DC P&JE 3 E

7.5. GPIO
m RASNESIE T 10 O, W EINAE 10 H_EEEE 10-100 KR, Xk

A DAL v, AP RSP AS . XF EMI A ESD #0475 B .
B R IO OB LR, RSB HSHRA AT, b BIBiH r & E .
B A 10 O 3.3V W 45 SRR 10 D HCSFATCHED, 55 2538 0 e T 45 e B i
B R 10 D EIERSME B O, B AR S 1, R 10 HEL SR 1AL T ESD

s

\'{;'E:_'_.’v..'i\' VCC 5V H(___’u W VI f.; 3.3V
RIZ2K R2%47K RI$2K  R4Z47K
IXD 3.3V Ql?“{ RXD 5V TXD 5V Ql?"{ RXD 3.3V
BO50 8050
B 15 B PR B
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8. frfigsktt

T BHE P AR P 17 i N AT AR E<40°C/90%RH ARV B R IR B b
P2 (PR UK E 554 MSL N 3 2.

BRI G, #2555 C/60%RH T, WLAI4E 168 /NN E ] 52k, %

AR IR 2k,

9. [EIRIE LA

WUl 7 ZE RS I

128 — HR\S TR (SACI05)

60 ~ 120s

B — 8 25 - 150°C AFE]: 60 ~ 90s FHESIE: 1 - 3°C/s
FHVERRX — JRE: 150 - 200°C AjE):
EFRIER — BE: >217°C BHE: 60 ~ 90s; IEEEE: 235 ~ 250°C BFE: 30 ~ 70s
BHIK — BE: IBEEE - 180°C BRI 1 ~ -5°C/s

o
o

ul 1 1 1 |

1 1 1 I

! : : IBERE !

1 1 1 235 ~ 250°C |

250 : : ; — :

e | E/Eiﬁﬁ;\ AR
150 - 200°C 160 ~ 120s i | >217°C 60~90s N _-1~-5°C/s

217 1 1 1 1

200 - 3 : T

P ! ! eiEEtE |

///‘ : : : > 30s :

_ I 1 ] 1

/ 1 1 | |

1 1 I 1

1 1 I 1

1 1 1 ]

1 1 1 1

100 — : i : |

1 1 1 ]

1 1 1 1

1 1 I 1

1 : : :

50 — 1 1 | 1

1 1 1 I

1 1 1 ]

25 5 ; : : T8 (9)
1 1 1 1
5 b
0 50 100 150 200 250

B 16 FEIVEMZE

F19RmHE2RI
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10.7 M BEEER

Ai-WV02-328 BEZH K F g is (2%, 800pes/Bit. 4~ B FiR:

B 17 SEEE
11.ER R BA]
B ws Jt% DOCS A LILES
N 55 & 1E:  sales@aithinker.com AN E %S 1E:  overseas@aithinker.com

oyElHhE: RN R L X 2 E AR E AT C #k 403-405. 408-410
BEZRHIE: 0755-29162996

EIEEREE LIS

F20m 2R
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55T B TR 2 5

ARIFHIEE, GRS URL Hulk, W78, MR RBITEAL

SOR CHRIDR T 3REE, ATURATIERTUE, GREEEH R & T AR R AU
FAEMTHHOR, AR MUK BRE dh A AL R BT R OR . A SO A TR T DTAE
BRI A SO (5 B A R IBAEFTE ABUT NI DR A SCEAE SR DAAE IR B = Bl
b5 S A TARAT R BUE FHVF AT, ANE R MR S s V)

ST AT A 15 9 2 A AT S s AT, PR IR AT BN A
SCRRBIRIBTA R bR A FR . RIS AE M AR JB L2 B P H 7, RRE A
B LSRRI T 2 A5 rT BT BR A 7 BT AT

E
T 72 AT AR IR, AT P A TR A
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