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1. =WmBR

Ai-WB2-12F & HRYI T 25 n] BHE A R A 7 T & 11 Wi-Fi&BT B4, %820 $#54; 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#EH] 32 A RISC CPU, 276KB RAM M= K7 #E 1, £13% SDIO, SPI, UART, 12C,
IR remote, PWM, ADC, DAC, PIR Al GPIO %. AJJ ¥ N TYEM(IoT). #35hik

Fos AIFRH TR B AESE S UK.

o 32-bit RISC CPU SDIO
WiFi [
Host
RF UART
BLE Cache / RAM / ROM SPI
- 12C
PWM
PMU DMA
IR remote
DAC
Clock .
Crypto E
rypto Engine o
System PLL S
eFuse
RC Clock TSEN
EINT
XTAL
XIP Flash GPIO
Nor
Flash
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p=il
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1.1. Rtk

B X SMD-22 H%%

M ¥F IEEE 802.11 b/g/n X

B Wi-Fi %4 #F WPS/WEP/WPA/WPA2 Personal/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 SRR MRIREC, R EEHEMR R 12pA

W EA AT fE4 PR EF

B SCRF R R, &7 Windows. Linux A



Sl R

Ai-Thinker Ai-WB2-12F #i#g+H V1.1.3
2. FESH
£1 XESHUHY
iy g2 Ai-WB2-12F
E 2B 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

ZeMn WPS/WEP/WPA/WPA2 Personal/WPA3
Flash 2R\ 4MByte, Y E
2.1. BREEEDR

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

A
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& 2 ESD P &

i
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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

x5 hER

K55 802.11b, 11Mbps, POUT=+21dBm - 260 - mA
K4 802.11g, 54Mbps, POUT =+18dBm - 245 - mA
K5} 802.11n, MCS7, POUT =+17dBm - 230 - mA
B 802.11b, K- 1024 735 - 65 - mA
Ul 802.11g, K 1024 75 - 65 - mA
205 802.11n, K 1024 77 - 65 - mA
Deep-Sleep - 12 - HA
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FLASH K/ (MB)

P T B i A

H: &i&

2

N: H#iE
FLASH

\ 4

FLASH 257!

O: &7 ME flash

I: &N E flash

> O EAES (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 I TXD
1011 ZIEnvEE RXD

EN/NC Clisgrci 101
1012 ClEee E - 105
1014 = T 108/NC
1017 - 102
103 e Q 104
vee — ' GND
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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

211 T3t 23

=




LA AT RHE
Ai-Thinker

Ai-WB2-12F #ik&+ VI1.1.3

7¥: 1. GPIOS8 1£} Bootstrap,

IRHT I, AR R E 30

=N TS e e O U S AN b B VR N A T

5. JREHE

T2
rn

] ant

]
R

£ 4 ™ |

E

£

b4bd

B

bbb

Copyright © 2022 Shenzhen Ai—-Thinker Technology Co.,

| mEnan, Ci

w
] e B Y

u s
o . -
cun o =1 o
HEP EN s BT
f 6 WCNCAT

&7 JREE

Ltd All Rights Reserved

cit @
T i e
™
= st [yt a1 | ot Tx
TR ADC ario 2 lionnianc o po 2L ] aors x
o 9 ] crio (0 Janoi W PW1
S| CVE  yagpp ol aronwiar st oot WG
o vion RPWA&I2C S arou ey croene LB mas on iy
T G PW1 & Dars  omoni[ [ oz |- Jam:  LOG TX
BPWI&IN CLK cmon[ i Jamos  10G RX
. voon -
W pen
Vo pese
a0 132
oo 12 it
a0 11 [ Fanan
smLour e oot
e ITHD o et =
L " L —
ws
e
i st 2 arsots 7o {25 %
I Gl D—j Pl ADC amor a2 S anor ax
o [—E [ ST o, o
amol: [ —2 aroizwakse s#os ] aRi0s
amols =] Gmota & B BURN 10K
Gron 2 amorr chor [ aro
2 = 2 J oo
x| '—_L



AE AR
Ai-Thinker Ai-WB2-12F ¥i&4 VI1.1.3

6. R&ESH

6.1. REMAFITFE

DAt | OTA et Board V1.9

8w 03 2021-07-87

W priow , con
rmr

B 8 R&EMEAFI~EE
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6.2. K& S S

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

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

Resize

— (R+1X) S
P 522 smith (R+jx) Scale 1.000u [F1] Save/Recall

1 2.4000000 GHz -14.002 dB 1 2.4000000 GHZ/G”TEEE_Q__TE':-E-}_E\ O 1.0774 nH

10. 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 >3 2.500000Q0-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 T

£ 4 Stote & Cal |
-40.00 o
~50.00 T Channel/Trace
S Py Disp Only
3522 =
11.00 Save
-Tm:'m...

10.00

9, 000 /_‘_, SIM!‘SHP |

; |
8.000 . .
\"'. EXEH!_..IBT
7.000 ..\‘. —_——
\

6.000 Return
4,000 : b =

3.000 % <

2.000

2022-06-02 14:35

B9 R&SZH

6.3. REME R ARE
R T REWMEHER

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 #1470 £ 23 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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6.5. 5 OTA %3
+ 8 5 OTA ¥R

MR | X | #EE(Mbps) S Hi# (MHz) Sl {8 (dBm)

1 2412 17.26

11b 11 6 2437 17.27

13 2472 16.78

1 2412 15.14

TRP 11g 54 6 2437 15.03
13 2472 14.5

1 2412 15.06

HT20 MCS7 6 2437 15.01

13 2472 14.48

1 2412 -86.78

11b 11 6 2437 -86.65

13 2472 -87.41

1 2412 -73.33

TIS g 54 6 2437 -73.02
13 2472 -72.8

1 2412 -68.43

HT20 MCS7 6 2437 -68.81

13 2472 -67.57

%16 T 3 23 W
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7. &S

7.1. MRS HE

| | | - -

CuzA ga o
AFBW2-12F |
47K 471%
- —UnomsTt | cRiole Txp| 22 TXDO — < JTxDO0 |
—2 l1o11/aDC GPIOT- RXD | 21 RXDO 223 RXDO
N[ 3 gy Gpior |22
~ 4 I GPIO12/WAKEUP Gpios |12
- oer | >3 |cPIOIAR . . . . .GPIOSNC [ e ;s
o6 [ ——— % lgrI017 G Gproz | 17—
103 8 D—76P103_B Gpios |15 R1
- 3 |~ 15
V3| ‘ : vee é 5 % 5 GND 1K
5 s Q (&7 : .
. . . m'\ EI Al =l X
cl c4 a
3 88 ..8¢8
o T D & = i
ESD | 10uF | 0.luF 58258 o« o
EEERE

5 3 GND
oD, 4D KEY1

GND.‘\H.—E. 2R B %E’\I
B 11 MRS R

B R 10 DEN PWM ], EAER A AhE TR 4.7K iR AL B . JCHRAT 3207
IR, B ik b H S Sl i ) BN LTS

B [00/101/102/108/NC/1020/1021/T1022/RST/NC JHl, ERIAATGEH . =R, iR
5],
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7.2. #EFH PCB HER~F

16.00+0.1
s 2.00£0.1
+l
e 1.00£0.1
o
= ] N
H 1] []]
< L | O ]
| Gl ool O HE
3| g O 1]
ol = HN
=l 1]
} = nininininin n
T
Taoo

B 12 #EF PCB HFER~F

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

% 18 T 3t 23
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e — 1) ) — 5 1 )

Option #1

B 13 RE&EfmRrEE

7.4. fEE

B fEYF 3.3V H K, U&{E 500mA DL HLTR
W ¥ LDO fLHE; Lnf¥iFH DC-DC N Sy g5 il 7E 30mV LAY .

W DC-DC It it LB T B Bl A W ML AR (A2 B, R DLAE SRR A BRI, LAt 4L

3. 3V HLJEE O @i N ESD 281

12V--->3V3 2A i 4 B

up2

R J RP1 0f
V8120 AR }
P5 RP4 0f
1 RP3 . R |[cP1 P2 e
IN BS e
EN X 6 100nF g

fano e b RPEAAB

-
a
0
22,
b=t
<

!
(U
=[r>
=1
o

l{CPG o

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 ik E
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7.5. GPIO

AN G T8 10 [, InFs e AR 10 B AR I 10-100 BRUBA FERH . IXFE
AT LA v, AE I HE B AS . %) EMI T ESD #A B

B ORRRR 10 DR ERRL, RSB BRMHUY, sAba RIS E .

WO 10 52 3.3V AR i HARAL 10 LI EESPASUTED, 75 800 oS4 e L B

R 10 D EDERISMNEE L, BeE RS, EITE 10 FUER SRS NG T AL TR ESD
.

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

.
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

% 20 7 3t 23 W
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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

i
N
b=
H
&
b=
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10.7 M BEEER

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

B 17 B3R E
11L.EERERAT
B wix JF& DOCS A LILES
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

® . » -
ek y
DR

OF ey &
i) 7] %25 7] S ELIFATNE)
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