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1. =g

Ai-M61-01 =2 HIRYITT ZE T B A TR A F K B Wi-Fi 6+BLES.3 1584, 144 44 %K
BL618 i i E NAZ O LRSS, S7HF Wi-Fi 802.11b/g/n/ax HHF1 BLE HpiY, SZ£F Thread
. BL618 KRGS — M AT AL, DSP ¥t miELE 7 M7 2 (R IIAE 32
£ RISC-V CPU, #x &AL 320M.

Ai-M61-01 B2 HAAF 5 MAMxE L, AR HE Camera. MIPEG. Dispaly. Audio Codec.
USB2.0. SDU. ELAR (EMAC). SD/MMC(SDH). SPI. UART. I2C. 12S. PWM. GPDAC.
GPADC. ACOMP Al GPIO %5, AJJ Z NI FEH ML BEAR . YIHKRI(IoT). F23hB %
AR TR . R RER R S

Ai-M61-01 #541 Sec Eng 1337 £ AES/SHA/PKA/TRNG 2568, R84 N2 M2 44 1
B, T FE A I A ) 5 2 4 R R R

Wi-Fi 6 32-bit RISC-V CPU USB 2.0 HS
FEM -—| RF BTIB LE (HDSt’DEVIce) ----------------------
SDIO slave SDMMG
802.15.4 ROM RAM e e
SDIO Host - Car System |
col DMA Cache UART
‘Sysiem PLL‘ ‘ Audio PLL ‘
.
=] | ‘ RC Clock ‘ PMU GLB
: 12C
E
Nor
Flash | | Flash ofusg BDS EIEH
PWM
- GPDAC | | |.i
pSRAM | pSRAM Timer Secu.rlty MJPEG i Sensors 5
______________________ Eng|ne GPADC O
ACOMP
{ 10/100M || Ethernet Audio Camera Display
L ey ] (RMII) Codec I/F I/F GPIO
Speake% MIC er::;f LCD

B 1 ES R E

1.1. 5

B P SMD-48 H3

B 85 2.4GHz TA/ESE
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% #F IEEE 802.11 b/g/n/ax

S FF BLES.3

Y ¥¥ Thread

S ¥F Wi-Fi/BLE/Thread F: 47

Wi-Fi %4537 WPS/WEP/WPA/WPA2/WPA3

SCFF 20/40MHz 555, 1TIR, fEEZE 229.4 Mbps

Y HF STA. SoftAP. STA+SoftAP Al sniffer Bz,

i FPU Al DSP ff] 32 fif RISC-V CPU, = F AT A& 320M
4MB pSRAM, 532KB SRAM, 128KB ROM, 4Kb cFuse

S ¥F Camera. MJPEG. Dispaly. Audio Codec. USB2.0. SDU. LLAM (EMAC).
SD/MMC(SDH). SPI. UART. I2C. I2S. PWM. GPDAC. GPADC. ACOMP A
GPIO 2

Y F¥ Camera Sensor DVP % [1

32 #¥ Video Codec MJPEG encoding

Y FFLCD 78 (QSPI, DBI Al RGB)
LS4 Balun, PA/LNA

SCRF A R8N, 22 AR

SZFF XIP QSPI On-The-Fly AES f#% (OTFAD)
Y TrustZone

S #F AES-CBC/CCM/GCM/XTS #53{

Y MD5. SHA-1/224/256/384/512

SCHF TRNG (CELFBENLECAE idsH)

XFFH T RSA/ECC ) PKA (AFIN#EES)
SZFF BLE (1) Wi-Fi P i3z

W AT 454 A Puds BT

SRR R, $ERCT Windows. Linux JF &5
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2. FESH
£1 FESHUH
iy g2 Ai-M61-01
ESIE] SMD-48
R~ 31.0%25.0*3.1(+0.2)mm

RETEK B A R 2R/IPEX i

AT 2400 ~ 2483.5MHz

TERE 40°C ~85C

e P BTN 40°C ~125°C, < 90%RH

L YE R LR 2.97V ~ 3.6V, fEHEER =500mA

SZHF Camera. MJPEG. Dispaly. Audio Codec. USB2.0. SDU. PIK
RO ™ (EMAC). SD/MMC(SDH). SPI. UART. I2C. 12S. PWM. GPDAC.
GPADC. ACOMP Al GPIO %

HHIOHE 294

BOEEE | 2R 115200 bps

Zet WPS/WEP/WPA/WPA2/WPA3
Flash ZRIN 8MByte, i K3 HF 16MByte
2.1. FFEEDR

Ai-M61-01 fEif BRI 7, AERIB I R5 R URF IR TR 48 It o

A
Ala\

& 2 ESD pi# &
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2.2. EHERE
#£2 HEFHER
I HE H VDD 2.97 3.3 3.6 vV
VIL - - - 0.3*VDDIO \Y,
VIH - 0.7*VDDIO - - \Ys
/O VOL ; - 0.1*VDDIO - Vs
VOH - - 0.9*VDDIO - v
IMAX - - - 15 mA

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

BTG 2400 ~ 2483.5MHz MHz

11ax 130 HE40, PA #iHizh=® - 16 - dBm
11ax #i30 HE20, PA f#ij i zh# - 17 - dBm
11n #5 HT40, PA #iHiIh= - 19 - dBm
11n #58 HT20, PA HiHh= - 19 - dBm
g R, PA fHIh%x - 19 - dBm
11b #50F, PA frth & - 22 - dBm

11b, 1 Mbps - -98 - dBm
11b, 11 Mbps - -90 - dBm
I1g, 6 Mbps - -93 - dBm
I1g, 54 Mbps - -76 - dBm
11n, HT20 (MCS7) - -73 - dBm
11ax, HE20 (MCS9) - -70 - dBm
11ax, HE40 (MCS9) - -67 - dBm

Copyright © 2023 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved g7 HE2H
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2.4. BLE §135it4:68

# 4 BLE St#ittgER

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. Thfk

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 R
st R Pl B MG
K55 802.11b, 11Mbps, POUT=+22dBm - 374 - mA
K5 802.11g, 54Mbps, POUT =+19dBm - 331 - mA
K4+ 802.11n, MCS7, POUT =+19dBm - 328 - mA
K4 802.11ax, MCS7, POUT =+19dBm - 293 - mA

FEUR 802.11b, B 1024 75 - 64 - mA
PRI 802.11g, B 1024 75 - 64 - mA
Bl 802.11n, K 1024 75 ; 64 ) mA
Bl 802.11ax, ALK 1024 715 ; 64 ) mA
Copyright © 2023 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved gEs L2 R



LAE AL \
Ai-Thinker Ai-M61-01 #iFEH V1.1.1

3. AR~

@) ‘mm

@ Ai-M61-01
Ai- Thinker

2oF -

m Ai-M61-01
Ai-Thinker

FCC ID:2ATPO-AIM61

WiFi6 BLOFNS8IR4IDC
( € FE€ srre

FCC ID:2ATPO-AIM61
( ( FE€ srre
T
3 AE (EREEESE, DSy

109/NC [N
1010 I
1011 I
1012 |
GND ¥

25.00+0. 20 25, 00

= =
& o
& = =
= J': = 11. 76
T 8 ~‘
S = g‘
= s 0. 60
< _ 20.60
3. 20
£
AR AR R AR
__‘ .55 res [
B
4 R~THE
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s on el in ] ] o

RLEMNE RTC @iF
AR E DC-DC
> PSRAM X/)\ (MB)

> PSRAM

> O:H/9MNE PSRAM
I :t"FHE PSRAM

> FLASH X/)v (MB)
> 1RLEIRE AR
H:5im
N:'EB
> FLASH

> O:yF/9MNE FLASH
[:"HFAE FLASH

> A kg (BL618)

B 5 RiBLHEARER

4. BEHE X

Ai-M61-01 FRAILE Y 48 NMEM, W W &, i IThfe e (R 2 1 E Lo

GND _ _ GND

100 _ L 1034
101 . 1033
102 0 H L 1032
102 m Ai-M61-01 | $
104/NC _ i i . 1030
oy Ai-Thinker | s
106/NC _ . 1028
ot | FCCID:2ATPO-AIM61 | &hes
108/NC 3 N C VDDIO2
VvDDIO1 WiFi6 BLOFNSIR4IDC T 1026
TO9/NC 1025
1010 . 1024
1011 _ . 1023
1012 1022
GND 1021
de
1E I

B e BERREHE

F10mEL2mn
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= 6 ERITIREE XK
i) BFR TheE Ui B
1,15,25,28, GND Behh
31,48
2 100 GPIOO0/SPI_SS/I12S_BCLK/I2C_SCL/PWMO0/ADC_CH9
3 101 GPIO1/SPI_SCLK/I2S FS/I12C_SDA/PWMO/ADC_CHS
4 102 GPIO2/SPI_MISO/I2S_DI/I2S_RCLK_O/I2C_SCL/PWMO0/ADC_C
H2
5 103 | GPIO3/SPI_MOSI/I2S_DO/I2S_RCLK_O/I2C_SDA/PWMO/ADC_
CH3
6-10,12 104-109 BRIANNC, ANA[ R . 1% 10 O 584 Flash & I3 H , 4% FLASH
WRET, Al
11 VDDIO1 | 3.3V fitH; M H H 4 F IR IAE S500mA UL E
13 1010 | GPIO10/SPI_MISO/SDH_DAT1/SF2_D3/I2S_DVI2S_RCLK_O/12C
_SCLPWMO/ADC _CH7
14 011 GPIO11/SPIL. MOSI/SDH_DAT0/SF3_CLK/I2S_DO/I2S_ RCLK_O/I
2C_SDA/PWMO
15 1012 GPIO12/SPI_SS/SDH_CLK/SF3 D0/12S BCLK/I2C SCL/PWMO0/A
DC_CH6
17 (013 | GPIO13/SPI_SCLK/SDH_CMD/SF3_D2/12S_FS/I2C_SDA/PWMO/
ADC_CHS5
18 014 GPIO14/SPI_ MOSI/SPI MISO/SDH_DAT3/SF3_D1/12S DI/I2S R
CLK_O/I2C_SCL/PWMO0/ADC_CH4
19 015 GPIO15/SPI_ MOSI/SDH_DAT2/SF3_CS/I2S_DO/I2S_RCLK_O/I2
C_SDA/PWMO
20 1016 BRAATTH, 1Z 10 K 5HA N 32.768KHz fhfEfi A PIN i3t
Fil. GPIO16/SPI SS/I2S BCLK/I2C_SCL/XTAL 32K _IN/PWMO
21 1017 ERAAHTH, %10 H 54 N ES 32.768KHz dndfkfir i PIN L
Ffl. GPIO17/SP1_SCLK/I2S_FS/I2C_SDA/XTAL 32K _OUT/PWMO0
22 1018 GPIO18/SPI_MISO/I2S_DI/I2S RCLK_O/I2C_SCL/PWMO
73 1019 GPIO19/SPI MOSI/I2S_DO/I2S_RCLK_O/12C_SDA/PWMO/ADC _
CH1
24 EN BAOMME RS HRE, mHFAE R
26-27 VCC 3.3V HEHE; AECHE L EE Y H FE R IR 500mA DL E
29 USB DP | USB DP
30 USB_ DM | USB_ DM
32 1020 GPIO20/SPI_SS/12S BCLK/I2C_SCL/PWMO0/ADC_CHO

FMMmEt22mn
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33 1021 TXD/GPIO21TXD//SPI_SCLK/I2S FS/I2C_SDA/PWMO

34 1022 RXD/GPIO22/SPI_MOSI/SPI_ MISO/I2S_DI/I2S_RCLK_O/12C_SC
L/PWMO

35 1023 GPI1023/SPI_MOSI/I2S_DO/I2S_RCLK_O/I2C_SDA/PWM0

36 1024 GPI024/SPI_SS/12S BCLK/I2C_SCL/PWMO0

37 1025 GPI025/SPI_SCLK/I2S_FS/I2C_SDA/PWM0

38 1026 GPI026/SPI_MISO/I2S_DI/I2S RCLK_0/12C_SCL/PWMO0

39 VDDIO2 | 3.3V ftr; Ahaifit B e Y H HI A S00mA DL

40 1027 GPIO27/SPI MOSI/I2S_DO/I2S RCLK_O/I2C_SDA/PWMO0/ADC_
CHI10

41 1028 GPIO28/SPI_SS/12S BCLK/I2C_SCL/PWMO0/ADC_CH11

42 1029 GPIO29/SPI_SCLK/I2S _FS/I2C_SDA/PWMO

43 1030 GPIO30/SPI_MISO/I2S DI/I2S RCLK O/I2C_SCL/PWMO

44 1031 GPIO31/SPI_MOSI/I2S_DO/I12S RCLK O/I2C_SDA/PWMO

45 1032 GPI032/SPI_SS/12S BCLK/I2C_SCL/PWMO0

46 1033 GPIO33/SPI_SCLK/I2S _FS/I2C_SDA/PWMO

47 1034 GPIO34/SPI_ MISO/I2S_DI/I2S RCLK_O/I2C_SCL/PWMO0

IE: 1. GPIO2 £ Bootstrap, b HLB#IAI g T I, M HE AN BEiat; b sk a] 9k
Ff, BEHIEH RS .

F12nt2mn
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5. JREHE

Armom_pooc
‘ vpioL
3 B
MR o
el [0 = @
oDy
EIE]
5
- = E
H e =
< ovoot1
5
0|2
[t id -
=l via to GND oo,
g G[3
]
+ M
PWDD33_DCDC =
? W
P a s
g 5 5 |8 TR
B #€ Ee, £ f gy ez @
SEL G vsas
= e

Rl

NG/ 0201
q
B

B

m
e ] N
i . .
I Pp— e e 2 e
s @i GAOYBO0T_SE. Fiymoor_ L Sios G
Gicos giox oios fi S,
i ] @ion 108 =) o Gicas
BL618_QFNS6 G oz @ws b Erera e H
e 1021 @7 e pteile =
G @10m @1 4 £ Ao Vooio
usa DM ! VODIOL WDDIOL PI0B
\oo6, ten Ert i A o] o] SFia
E VDO VoL GAIQ 1 it @10
=5, neoc.ar > GhoLz 3 o =]
g e SW_ococ = gz e
gg 8¢ L 2
o-nneoBieoBETE $Reod o
R i
g BEBBGG 5

o7

FIOLZ/XTAIE_OUT
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6. REESH

6.1. RE AN AR

eg0
s e

enm

Hopasea e

£ — —
e ————

H s RAMREN SR ERR

6.2. R& S S

E5071C Network Analyzer

1Active Ch/Trace 2Response 3 Stmulus 4 Mkr/Analysis 5 Instr State Resize

Trigger

1 2.4000000 GHz -10.528 dB GH.
2 2.4500000 GHz -16.582 dB 0000 GHZ
>3 2.5000000 GHz -10.634 dB

Hold

Single

Continuous

Hold
All Channels

Continuous
Disp Channels

Trigger Source
| Internal

AL TIEHE T
| On Sweep

Trigger Scope
All Channel

Restart

Ext Trig Input
| Megative Edge

|1 Start 2 GHz IFBVY 700 kHz

B9 K& S S
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6.3. KL MIAER

RT REMm MR

Frequency ID

4

5

6

10 11

Frequency(MHz)

2400

2410

2420

2430

2440

2450

2460

2470

2480

2490 | 2500

Gain (dBi)

2.84

2.83

2.65

2.70

2.88

2.89

2.99

3.12

3.04

2.85 | 2.77

Efficiency (%)

60.77

62.29

61.85

64.01

65.91

66.37

67.29

67.11

66.12

64.72 | 62.52

6.4. RLHTIKE

2400.0MHz H4V, EF: 60.8%

<

2450, 0MHz HeV, EFF: 86.4%

2500.0MHz He V., Eff: 62.5%

Copyright © 2023 Shenzhen Ai-Thinker Technology Co
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Back View

Back View
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‘2400, 0MHz TotaE1-32), Max= 1.7148i
10 0 N

2 5" 2

0

058 30 -

150
160

2500 0MHz TotE1-IZ), Max= 1.66381
2" %% n

T
150

'
017010 170 "%

2450.0MHz TotalfE1-XC), Max= 203481
=) 20 M %310 =

Toag 170 1

30

o 1
60 a0 0 190

50

2400.00Hz TotslE2-Y2), Max= 1.9348i

2450 0MHz Toral(E2 Y,
20

2500 0MHz TotallE2-YZ), Max= 2.
S0 0,7
E 2%

R

PRI

150
160

t
0 an

. 2!
110190 170

0170 180 170 ¥

!

0130 170 "

2), Max= 245083

23081

2
3

18
50

Ltd All Rights Reserved

Tota(HX), M 11768, C3D5.00
20 9]

TotaifH-XY), Max= 1.54d8i, CirD=4.50
)

2

TotaifH-Xr), Max= 1,508, CiD=5.55
10 0y
2 239

)

Fete0 170

»

0
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7. &S

71. NS HE

I
EPAD
|”—1— GND1 v GND6 Aﬂ—“\
2| GPIOD GPIO3M |4
31 GPION GPI033 |46
GPID2IBOOT_SEL 2>—H] 5 i L Gr032 =
&1 cPiod GPI030 |43
L1 GPIOS GPIO29 |42
i GPIOG GPIO28 j‘;
VDD33 GRIOT " GPRID2T VDD33
o 10 GPios EERD vooioz | 38—
L H voniot GPIO26
12 gPI0Y GPIO25 |37
13 GpPio10 T GPI024 |36
14 GPI011 Zo GPI023 |35
15 gpio2 e GPIO22 [ 34 < UoRX
18- enp2 BE GPIo21 |33 < UoTx
s £l
== o
T - .- ;\:I 52 g
550000008588 0n88
ooooooaTZO00Z00Z0
QOOQCVVOOU>>0DOD0Q a2 ]
&
o dJel (:Ij o rfad ddd Tl *
NNNNNNN HHEEES S
CHIP_EN ¥, = D033
. L. s
R23 =
KEY1 =l =
- D1
ESD

VDD33

B 11 MRS

B GPIO2 A JaahiEmI I, AR -Fa AT IEH TAER, o i T i A T8 s [ A5
Ao O W EBERIME

B GPIO16/GPIO17, BRIAATIH . XL 10 154 N 32.768KHz &4#E PIN HIFLH .
1Z 10 N NC IRZS .

B GPIO4/GPIO5/GPIO6/GPIO7/GPIOS/GPIO9 kil NC, ANH[f# . i% 10 [ 54540 Flash
AL, AME FLASH RS T, ANAlfHH.

F16mt2mn
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7.2. #EFH PCB HER~F

25.00+0. 20

8.0040. 10

1. 40

31.00%0. 20

2.00£0.10

| UL
N 2.00%0. 10
B 12 #% PCB #HE R~

7.3. REAHER

W RN A E, W 2 A

Ji S AUBASE BRGNS, R DA ) AL .

i % JERRATIHE EGLT, EBOOIAE R B2 — D Xk

WO TR BRREITERE, REILBILE SR, Im R E

|
.
3 =

Dption & [Dption #2]
B 13 R&fmRrnEE

Copyright © 2023 Shenzhen Ai—-Thinker Technology Co., Ltd All Rights Reserved F17TmnmHE2m
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7.4. L

B fEPE 3.3V HE, UE{E 500mA DL R
B A LDO it i DC-DC @i Sr 4% 4E 30mV LA .

B DC-DC iy F i IO B B AS i N FA AL E,  A) AR DB BRI, fE A

W 3.3V HJRE DN ESD #3F.

12V--->3V3 2A i £ B
vee 3v3
uP2 . J RP1.. AOR
VCC_IN_12V SY8120 }i o
P5 RP4. .OR
o N 108 5 1 RP3 . OR [|cp1 P2 $ Y
FP1 ) IN BS AN Qe
RPZ 4 EN X 100nF AV >§
3" 8 & 100K 4.7uH 3.0A S e Ix
g o O RP7NC 4 2 3 RP6. QR (8] o
b ] GND FB ! CP8
Sol o Y o = == = 7089
o =z & o = Tz
E S RPES 4 2 |&  hoonF | NC
L S CP10=—NC < & 6 o
& we ¢ 2 '
POWER_ENB
& 14 DC-DC F&HE % E
7.5. GPIO

B EASNESI T 10 O, R & 10 1 F AR EE 10-100 BRI HLH . Xk
A DARHE AP HSERE SRR . X EMI AN ESD #5H 5 Bl

B K10 ORI EFHL, FESEHSTREHTE, SRR K &S E .
B OB 10 T 3.3V WS B SR 0 10 HTHSEARIUED, 553500 hn B P i 3 B iR

R 10 D EERSNERE O, B HEE S 1, JIE 10 HEZR SR i 1 AL TR ESD
et

VCC 33V VCC 5V VCC 5V VCC 3.3V
RI$2K R2$47K R3Z2K R4 347K
Ql Q2
TXD 3.3V i RXD 5V TXD 5V ¥ \ RXD 3.3V
8050 8050 i
B 15 H PEeH s Bk

Fg1smt2mn
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8. frfigsktt

B BHE DT P = i N AE B IE<40°C/90%RH HIAEA B SR
2 (VR UK EE S5 % MSL N 3 2.

HAERREG, £ 25+5C60%RH F, WAILE 168 /NN H5EEE, &

AR IR 2k,

9. [BIIE i £2 B

WUl 7 ZE R K5 S

128 — HR\S TR (SACI05)

60 ~ 120s

BX — EE: 25 -~ 150°C BF[E): 60 ~ 90s FHERFIER: 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=] i 1 1 1 1
1 1 1 1 " I
! ! | : IBERE !
| 1 1 1 235 ~ 250°C |
250 ; : : ; :
: S E V=P [ | %EIFE\ AHE
217 ' 150 -200°C 160~ 120s L " S217°C 60 ~90s N -1~ -5°Cfs
500 : ! L : 5
: G ! ! fpiEeE |
: BEE | ! | > 30s :
T i | |
FEX ] : : : i
1~3%C/s : : : !
100 —— I 1 1 | 1
I 1 1 1 ]
I 1 1 1 1
I 1 1 I 1
I 1 1 I 1
50 ——/ I i ' | :
1 1 1 1 I
1 1 1 1 ]
] ] 1 1 1
25 i : : ! : Bi118] (s)
5 b
0 50 100 150 200 250

B 16 FEIVEMZE

F19RmHE2RI
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10.7 M BEEER

Ai-M61-01 B R gt (3%, 450pes/Ht. 40T B FR:
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