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1. =WmBR

Ai-WB2-12F & iR 2215 rl BH A BR A 7] H K ) Wi-Fi&BT #4H, ZAH 4 #5748 BL602

O FVE AR O AL TR S, 4 Wi-Fi 802.11b/g/n W3R BLE 5.0 B . BL602 5 F 4 B A

Di¥EM) 32 £ RISC CPU, 276KB RAM F1=FE& [/ #2 11, f1F5 SDIO, SPI, UART, 12C,

IR remote, PWM, ADC, DAC, PIR Al GPIO %. AJJ ¥ N TYEM(IoT). #35hik

Fos AIFRH TR B AESE S UK.
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1.1. Rtk

B X SMD-22 H%%

M ¥F IEEE 802.11 b/g/n X

B Wi-Fi %43 WPS/WEP/WPA/WPA?2 Personal/WPA2 Enterprise/ WPA3

B SCFF 20MHz %, BEIEFE 72.2 Mbps

B Bluetooth {KHEFE 5.0, Bluetooth Mesh

M S FF Station + BLE £ix. Station + SoftAP + BLE #x{

B 57 FF 32-bit RISC CPU, 276KB RAM

B AJEE), CRHEH ECC-256 %4 B4

B SCFF QSPI/SPI Flash B AES fi#% (OTFAD) ,3(f AES 128 CTR #&x{

W S7FF AES 128/192/256 i 5] %

W SCRF SHA-1/224/256

B CCRRRELSEREALEUR A A (TRNG)

B AHIESE (PKA), SCREREGEAE R, AR M4, SRS N R P4
B S ¥F SDIO, SPI, UART, I2C, IRremote, PWM, ADC, DAC, PIR, GPIO %
B 4E% Wi-Fi MAC/BB/RF/PA/LNA/BT

B R FMRIRA S, BRFZEEAR IR 12pA

W EA AT fE4 PR EF

B SCRF R R, &7 Windows. Linux A
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2. FESH
x1 EESHUH
it Ai-WB2-12F
S SMD-22
R~ 24.0%16.0%3.1(%£0.2)mm

REBA | WHKRL

AT 2400 ~ 2483.5MHz

TERE -40°C ~85°C

e 78 40°C ~125°C, < 90%RH

L YE R HEEHLE 2.7V ~ 3.6V, LR =500mA

XREEO UART/GPIO/ADC/PWM/I2C/SPI

ATHIO¥E 151

BOEEZE | BRI 115200 bps

Zat WPS/WEP/WPA/WPA2 Personal/WPA2 Enterprise/WPA3
Flash 2R\ 4MByte, Y E
2.1. FFEER

Ai-WB2-12F 2§ UK 5, FEE I 7 B B R 70175 45 it

A
Ala\

& 2 ESD P &
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2.2. EHERE
#£2 HEFHER
I HE H VDD 2.7 3.3 3.6 Y,
VIL - - - 0.3*VDDIO \Y,
VIH - 0.7*VDDIO - - \Ys
Vo VOL - - 0.1*VDDIO - v
VOH - - 0.9*VDDIO - v
IMAX - - - 15 mA

2.3. Wi-Fi 55048k
% 3 Wi-Fi 51 itk fe R

MHz

11n #3 HT20, PA % Ih% - 16 - dBm
11g #38, PA #HIh=® - 17 - dBm
11b =, PA #iHiTh= - 19 - dBm

11b, 1 Mbps - -98 - dBm
11b, 11 Mbps - -90 - dBm
11g, 6 Mbps - -93 - dBm
11g, 54 Mbps - -76 - dBm
11n, HT20 (MCS7) - -73 - dBm
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2.4. BLE 5145488
# 4 BLE Stk Re &

BTG 2400 ~ 2483.5MHz MHz

IMbps R EBE @30.8%PER _ 96 _ dBm

2.5. Thik

TFHIEESOR R T 3.3V (S, 25° C (FFEEEEE, Jf{d i oy R 2245 ,
W AR RS I LR, TR LA e R

BT RGTEE T 100%00 523, 7ERFSE RS IRt T AR

RS R

K55 802.11b, 11Mbps, POUT=+21dBm - 260 - mA
K4 802.11g, 54Mbps, POUT =+18dBm - 245 - mA
K4+ 802.11n, MCS7, POUT =+17dBm - 230 - mA
Pl 802.11b, K 1024 775 ] 65 ) mA
Bl 802.11g, ALK 1024 75 - 65 - mA
Bl 802.11n, ALK 1024 75 ; 65 ] mA
Deep-Sleep - 12 - HA
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3. AR~
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FLASH K/ (MB)

> R A
H: &l
N: Hi

FLASH

\ 4

FLASH 257

O: &7 4hE flash

I: &7 N E flash

> O AR (BL602)
K5 EBLHARER

\ 4

4. BEHE X

Ai-WB2-12F B 22 VE M, g s S K, B RIThReE SR I E Lo

RST/NC
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o6 BHITIBEE XX
R Z R Thee i BA

1 RST/NC | BRIAEZ, WEGRIAEA S, KB AR, TR HHERRZE

2 I011 | GPIO11/SPI_SCLK/IIC_SDA/ADC_CH10

3 EN/NC | BRAE NS Mg, md-FA R, B RST Aig A I8 H

4 1012 | GPIO12/SPI_MOSI/MISO/IIC_SCL/PWM_CH2/ADC_CHO

5 1014 | GPIO14/SPI_SS/IIC_SCL/PWM_CH4/ADC_CH2

6 1017 | GPIO17/SPI_ MOSI/MISO/IIC_SDA/PWM_CH2

7 103 GPIO3/SPI_SCLK/IIC_SDA/PWM_CH3

8 VCC | 3.3V fibi; At A s Yt FL R A IUAE S00mA BL |

9 102 | AEFMA, SHALAME Flash LA, Wi 8 EDE R 250
GPI0O22/SPI_SS/IIC_SCL/PWM_CH2/JTAG_TCK/TMS
RHEFAE R, SR A Flash JLH, i ERER {50l

10 100 GPIO0/SDIO_CLK//SPI_MOSI/MISO/IIC_SCL/PWM_CHO/ITAG_TM
S/TCK

11 NC =7, AH

12 NC =7, ARTH

13 o0 | AHETEME, S AL Flash SR, G0 (SR (5
GPIO20/SPI_MOSI/MISO/IIC_SCL/PWM_CHO/JTAG_TMS/TCK

14 (01 | AHEFAE, S AN Flash JUA, W0 AEIE R 2500
GPIO21/SPI_MOSI/MISO/IIC_SDA/PWM_CHI1/JTAG_TDI/TDO

15 GND | &b

16 104 GPIO4/SPI_MOSI/MISO/IIC_SCL/PWM_CH4/ADC_CH4

17 102 AHEFEAE FH, SN B Flash 2500, a5 IS B R 2445 7]
GPIO2/SPI_SS/IIC_SCL/PWM_CH2

18 | oyne | PVANC, AAMEH, W AR R S . RG]
IhfgSZ £F Bootstrap/GPIOS/SPI_ MOSI/MISO/IIC_SCL/PWM_CH3

19 105 GPIO5/SPI_ MOSI/MISO/IIC_SDA/PWM_CHO/ADC_CH4

20 01 AHEFAE ], S ER Flash JEA, W7 (6 HE B &R 25 nl
GPIO1/SPI_MOSI/MISO/IIC_SDA/PWM_CHI

21 RXD | RXD/GPIO7/SPI_SCLK/IIC_SDA/PWM_CH2

22 TXD | TXD/GPIO16/SPI_ MOSI/MISO/IIC_SCL/PWM_CHI1

% 11 o0 3 22 0t
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7¥: 1. GPIO8 fE4 Bootstrap, b HBFA A& PR, AZHBE AR B HBREN
fICHFIN, M IER G 3.

5. JREHE
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6. R&ESH

6.1. REMAFITFE

OTA Test Board V1.0
2021-07-07
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6.2. K& S S

E5071C Network Analyzer
1Active ChfTrace 2Response 3Stmulus 4 MofAnalyss 5 Instr State

Resize

Trl 522 Log mag 10.00d8/ ref 0.000ds [F1]
50.00

P 522 smith (R+jx) Scale 1.000u [F1]

Save/Recall

1 2.4000000 GHz -14.002 dB 1 2.4000000 GHZ/&"'TFJEE_Q__TE':-E{G 0 1.0774 nH

0. 00 2 2.4500000 GHz -29.219 dB 2 2.4500000 53.250 0 -1.4832-0 43.799 pF Save State
eV 153 2, 5000000 GHz -18.131 de - L [ 3 EUUUUUFL'GHZ 38,983 n -632.82 mn, 100.60 pF = =

30,00

10,00

B DDD} i
=10, 00 3
-20,00 1 ;
-30.00 s! we T 'Fp.: &

3 v [
-40.00 State & Cal
50.00 4 et Channel/Trace
Eredi o Disp Only
3522 =
11.00 Save
-Tm:'m...

10.00

9, 000 /_‘_, SIM!‘SHP |

; |

8.000 . .

7.000 l.“. —_——

\

6.000 Return
4,000 : b =

3.000 % <

2.000

B9 R&SZH

6.3. REME R ARE
R T REWMEHER

2022-06-02 14:35

Frequency ID 1 2 3 4 5 6 7 8 9 10 1

Frequency(MHz) = 2400 | 2410 | 2420 | 2430 | 2440 | 2450 | 2460 | 2470 | 2480 | 2490 | 2500
Gain (dBi) 246 | 241 | 203| 1.88| 146 1.73| 1.79| 176 | 166 | 122| 1.07
Efficiency (%) | 61.00 | 62.04 | 60.03 | 62.22 | 58.96 | 64.17 | 63.83 | 62.07 | 60.04 | 54.27 | 52.93
Copyright © 2022 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved %14 7 3 22 W
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6.4. REHEE

010 4

Back View

2400.0MHz Total(E1-XZ), Max= 0.56481 2400 0MHz Total(E2-YZ), Max= 1.49d8I
-10 0 -10
-20 -

Total(H-XY), Max= 1.80dBi, CirD=6 64
2 W00 = 20 10

062 -30 180 30

-25.17
-27.01
-28.85 150 4170 10 170 '%0

199470 180 170

Back View 2450.0MHz Total(E1-X2), Max= 1.05dBi 2450 0MHz Total(E2-YZ), Max= 1.058i Total(H-XY), Max= 1.09d8i, CirD=4.85
20 10 0 10 20 10 0 10 20 10 0 1

-30 100 30 30 120 a0 30 %9 30

291
1391
1891
2391
2891
2391
-38.91
4391

165 170490 175 10 180 176 480 170 160
2500.0MHz Total(E 1-XZ), Max= 1.05dBi 2500.0MHz Total(E2-YZ), Max= -0.91dBi Total{H-XY), Max= -0.10dBi, CirD=4.61
40 0 10 10 0 10 10 0 10
20 20 20 20 -20 20
30 o 0 30 e 30 -30 00 1)

76180 170

%170 180 170 " %170 180 170

A 10 R£&HTE
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7. &S

7.1. MRS HE

W-A 33
AL WB2 12F
RrR2 R3
4T 47K
1 22
—L INCeRsT GPIO16 TXD | TD0
2
—2 l1o11/ADC GPIO? RXD [ |RXDO
15N [ S, Grio1 |22
—2 | GPIO12/WAKEUP GpIOS 12—
—2 lGpIO14 R Gpros/NC 8-
—S 1GpI017 G aproz2 -
—7 lGpI03 B GprO4 |15
33| 8 vee % o o _ aNppE
75} 172} .'—:,"\
%1 % §| =
D1 C3 Cc4 sl g a
e e B S S gns Q —
= = = & =
ESD 10uF | 0.1uF GIRGEAe Hl oD
SEEEEE
¥ IO (e I KEY1

awif—{s |2 .
B 11 SRS R

B R 10 DEN PWM ], EAERE A AhE TR 4.7K iR RL B JCHE AT 3207
IR, B ik b H S Sl a) AT S

B [00/101/102/108/NC/1020/1021/T1022/RST/NC JHl, BRIAATGEH . =R, SR
5],

% 16 7 4k 22
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7.2. #EFH PCB HER~F

16.00+0.1
— 2.00£0.1
+l
3 L3001
o
= ] N
H 1] []]
< L | O ]
| Gl ool O HE
3| g O 1]
ol = HN
=l 1]
} = nininininin n
T
Taoo

& 12 #:#F PCB #H3#&E R~

7.3. REBAMF[ER

B R A E, HILLR 2 Ry

J7 R R E FAA W, HOR X A AR A .

TR OB EBOANY, AT E RN B P — A X

B R RECR RS, RERILEEIECE SR, S E st

%017 50 3 22 0t
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+ e — ) — ) )
6Emm

!gﬁ

Option #1

B 13 RE&EfmRrEE

7.4. fEE

W 3.3V HLE, WE(E 500mA DUE
B EWEA LDO e i A DC-DC @i Uzl fE 30mV LA .

W DC-DC I H L s BT B Bl A WA N L R (A L, AT AR SR A ORI, LA dan

W 3.3V H R YN ESD 28 F.

12V--->3V3 2A Fipd fr B

up2 c J RP1,. .0
VCC_IN_12V 5Y8120 AR
‘ LP2 9
4
IN 8BS RP’(/\/&{ Rt
5 P
EN X 100nF

4.TuH 3.0

fano e b RPE AR

ilii]
(U
—=[r>
=1
o

l{CPG =

|
T00R(% &
&
;
3
2

NC || CP4
100nF | | CPS

10uF 1€

}_.

| 22.1%RPs |
| ]
22uF6.3VII CPe
|]
22uF6.3VII CP7
i
=l
s
205
Al
Fae]
oo
@

POWER_ENB

& 14 DC-DC [& & H 5% &
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7.5. GPIO

W RSN GIH T—L10 [, @A IAE 10 H B A ER 10-100 KA HLFH . IR
AL o, I H P AR, X EMI AN ESD #CA .

mRPEK 10 B BN, RSB ERAEHEN, thA 2Rm BI AN R A E

BB 10 H52 3.3V AR EiE SRR 10 B HSFANULAD, 75 ZE0G 0 H P e FL K

R0 DEGERSNERE O, BCE HEE S 1, E 10 FEZ SR i T AR T RY ESD
et

VCC 3.3V VCC 5V VCC 5V VCC 3.3V

L
R1 R2 $4.7K R3$2K R434K

2
=

Ql Q2
TXD 3.3V RXD 5V TXD 5V ¥ \ RXD 3.3V
8050 8050 )

B 15 PR

% 019 ol 3k 22 0t
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8. FiEFM
B L B W A e 1R N AR B AR <40°C/90%RH IFEA B RS B,
T 2H )R BB B S5 4 MSL R 3 2

BARASRE G, 182515 C/60%RH T, WAZITE 168 /NN AERISEEE, 15 I 75 B HLKE S5
AHE IR B2k

9. [EIRIE LA

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 ame 1 !

200 - ——— : T

P ! ! eiEEtE |

///‘ : : : > 30s :

B 1 1 ] l

/ 1 1 I |

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 : : : : 118 (9)
1 1 1 1
5 b
0 50 100 150 200 250

B — 8 25 - 150°C AFE]: 60 ~ 90s FHESIE: 1 - 3°C/s
FIHVEIRE — JBE: 150 -~ 200°C HjE]: 60 - 120s
EFRIER — BE: >217°C BHE: 60 ~ 90s; IEEEE: 235 ~ 250°C BFE: 30 ~ 70s
BHIK — BE: IBEEE - 180°C BRI 1 ~ -5°C/s
128 — HIRESTIBER (SAC305)

B 16 FEIVE#MZAE

#
N
o
=
=
>
=
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10.7 M BEEER

Ai-WB2-12F R4 KM i f2%, 800pes/Hit. U1~ EFiR:

B 17 BAgm A

11.BE R A

B JTRIE JI %% DOCS IR
TARSCHFHBAL:  support@aithinker.com
M 95 A sales@aithinker.com AN S5 S 1E: overseas@aithinker.com

oE bk RN E L X 2 [ R AR E A C # 403, 408-410
BEZRHIE: 0755-29162996

I7] 7] 22 {5 A S ELIFATNE)
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55T B TR 2 55

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

TRYNTH 245 P RHCA BR 22 7] 08 B AL B AR AT IE R B s (5 D0 AT I A 2 14T
BEUIBUR] .

AP MRS, RN A5 TR R 7R /AT SR AL HE s I 5
ESRIRINT 245 PR IR A F IR AR T M N A S 2 BCR HER, AT A R
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