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AL S ® GPIO * 12;
° All B,
Z=RE] R I.J pﬁg ° UART;
® NE G EMREEE, 21K 50 % ® IIC;
® ESP8684H4 {5 Fi+MCU i J1 ® SPI
® 4 R~} 18mm*25.5mm*3mm ® EN:
® 32Mbit N B 176k ® PWMx6;
® 576KB ROM ® ADC & DAC;
® 272KB SRAM ® MIC
B Wi-Fi &% B TEESE:-40C-85C
® 74F IEEE 802.11 b/g/n #¥ B HFEREE: -407C-105C
® Center frequency range of operating channel: L‘L}EH
2412 ~ 2484 MHz
® 1f 2.4 GHz Hifii % ¥ 20 MHz o AT
® R ITIR IR, 4% 155k 72.2Mbps * ALITH
® i34 TX/RX A-MPDU, TX/RX A-MSDU o AT EHERE
® Beacon H 3kl (hardware TSF) o ALHLAR A
® 3 X M Wi-Fi 1 FEH A
® ] ) 3¢ KF B Al 45 44 B ) 4% (Infrastructure 2T Kk
BSS) Station £, SoftAP #%3{. Station + -
SoftAP s 2 AT TR A5 = AI-01 PCB ANT
B TR
® (KIh#EWi 4 (Bluetooth LE): Bluetooth 5.
Bluetooth mesh
® R FF 125 Kbps. 500 Kbps. 1 Mbps-
2Mbps
s ] Matching
o Y R/ZT Ik
B MCU £
® RISC V32 fiN#%, F:4l 240MHz, FPU %
ES3
®  DSAIE N, PN E MRS
® ¥ MP3, WAV, WMA, MP4, M4A,
AIF, AIFC, AAC, APE &#ifihy
® HiEi4 16 fiZ ADC, SNR=90dB
® XUiHiE 16 i DAC, SNR=95dB
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1. &4

ALO1 BEERPNE T B RIET O, LRZIA 50 BB SRS MT. LHKBM%ER:, B
ARG AER RO R B4 . BUMETEM S5 S AEBR NS B T, W& R R it e
IBAT, P AR A R e S8 PR B AR S

AL-01 SCRERIEIZAT, BENS 5 & ISRt MG S A SEIL O SE R 45 . A8 B KA AR i 1Y)
SRR A AR S, AT LLSEILE N B AN B LR BRI E ML SUR
WARRER, &= ZRXIERRG AT, #EAH RN Re . S0 RS AR5

> WiFi A 38 5% F i PR Lt A ESP32-C2.0 %l A FE 50/ R ~T 2 v 2 g 17 488 58 i 11
RISC-V %751] 32-bit WAZALBEAE, 77 L SRAM. ESP-C2 #4558 %11 Wi-Fi M5 ThRE, BERENS Sl
SEAEH, AT BAMEA AL ST HoAth 0L MCU 3817

AL-01 BEHRSCHFAREY) IEEE802.11 b/g/n/e/i X LA S 58 52 1) TCP/IP Wil k. FH P mT LS A%
RPN DA BRI T B, ) DUAS) 37 1 o) 2 42 1) 45

AT-01 BHIRBEE R M L, RS & R iR B . S 3 A B & AT, ek
# Z A BB L@ AP A TAE. ARy, H& RIEFMY RtE, AR AR R BN AR, &
ATHRANY REThRE, N BE A I RREE R RS T ORRE .

ANT GP'OI 12”
5 RE 2.4G Wi-Fi & BLE 5.0 o

Matching
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B T BEHORSH T
xR L1 AL01 TESH
el i H ZH
e 2.4G~2.5G (2412M~2484M)
802.11b: +20.5 dBm
R D)% 802.11g: +19 dBm
802.11n: +18 dBm
802.11b: -90 dBm (11Mbps)
Wi-Fi F R B 802.11g: -77 dBm (54Mbps)
802.11n: -74 dBm (MCS7)
-25dB @802.11b,11Mbps @21dBm
EVM -27dB @802.11n,54Mbps @19dBm
-29dB @802.11n,HT20,MCS7 @18.5dBm
KL PCB K%k
BLE D24 e -27~18dBm
S MU CPU 32-bit RISC V CPU, 240MHz
TAEH 3.0V ~5.0V
CPU 32-bit RISC CPU 120MHz
WiFi MCU Hh UART/SDIO/SPI/I2C/GPIO/PWM
TAEH 3.0V ~3.6V
TARIRE -40°C ~ 85°C
HAb =¥ WEIR A -40°C ~ 105°C
JR~F 18mm x 25.5mm x 3mm
Wi-Fi 153 STA, Soft-AP and sniffer modes
LA AL WPS / WEP / WPA / WPA2 / WPA3
Software T UART Download
BT R SDK
R 26 B i IPv4, TCP/UDP/HTTP/FTP/MQTT
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2. EOE X
AL-01 215 X~ EFR .

Antenna Area
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2.1 A0 EOENX
P ) AR G BN B X R FTR

2.1 TIEtER
i 109 H°F
UART F#i#E =0 LOW
Flash Boot % 5{, HIGH (Zkil)

%< 2.2 WiFi 343 5IHIE X

5 LR | KA hie vt
1 GND P | b, #EFF 500mA
2 3V3 P | HLUELHESE 3.3V/500mA
4 EN I | fliae WEH B
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5 100 | /O /GPIOO, ADC1_CHO
6 101 I/O |GPIO1, ADC1_CHI
7 102 | 1/O GPIO2, ADC1_CH2, FSPIQ
8 103 | 1/O GPIO3, ADC1_CH3
9 104 | 1/O GPIO4, ADC1_CH4, MTMS, FSPIHD
10 105 | 1/0 |GPIO5,MTDI, FSPIWP
11 106 | I/O |GPIO6, MTCK, FSPICLK
12 107 | 1/O0 /GPIO7, MTDO, FSPID
27 109 | 1/O |GPIO9
28 108 | 1/0 |GPIOS
29-25 NC - R
36 RXDO | 1/0 GPIO19
37 TXDO | I/O GPIO20
38-39 NC - | RIERE
40 GND P M, HEFE 3.3V/500mA
=23 BERTSIBIE X
5 4R | A TREUL Y]
3 VBAT | P | HLUJEHEFR 5V/500mA
13 MIC+ I | Zw A
14 MIC- | N PN
15 AGND | P | Hifilith
16 DACL | O |DAC /i
17 DACR | O |DAC AHFEiE
18 AGND | P |fEflHs
19 USBDP | /O MCU F+Z%H USB #2111
20 USBDM| I/O |MCU F+Z¢H USB #2111
21 PB5 | 1/0 |GPIO,PWM3,CAP1
22-26 NC - R
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3. AP RV R
AL-01 R~f4nF

3.1 AI-01 92

| 18 |
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25.5

Al-01

Unit:mm

0.85

(a) 1FF4R &
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N CE AR R R RN oo
)

T

(b) M=
3.2 AI-01 R~F

|
| 18 |

PAD: 0.85 X 1.2

0408 /

Unit:mm

255

0.85

1.27

|1-5|

3.3 AI-01 BY PCB #%&

4. LT P TR

K 414507 AL-01 (A PR, B 3.3V-5V RoR CHETe k.
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1 40
] C1 posr ] VBAT NC 55
2 €21 10 21 01 NC
I = +1 102 A1l N
= 103 Ne =32
= 104 NC -
1 i 2 e
| _amc+ = il i =
i 228889, u000
<OO<LCDODOAEEEZZE
tﬁl':ﬁelalﬁﬁklﬁklﬁl ji7) 8002D
N PEs 1 [ . ; 8
=i = %7 c4 ) |luF 2 i I N B
— —| S € |—| F BYBASS GND 1
ES_ n-  vop |5 33v-5v 4 -
Rk C3y plF B3 5KI 2 B S | cs)por e
| c5) ploF I [
R3_I5K IF
4.1 AI-01 RO 8 BY R A SR FE 5]
= J
5.8 5
=51 BEHNE
ZH %A e/ ME HAYE B KA FLAT
FEAt R FEVE - -40 =i 150 C
. IPC/JEDEC
=] JE N=Nz=3 _ _ o
RN 1.STD-020 260 C
TAEH - 3.0 33 3.6 A
Vi - -0.3 - 0.25*VDD
- * -
10 Vi 0.75*VDD VDD+0.3 v
VoL - - - 0.1*VDD
Vou - 0.8*VDD - -
FrHREE (ANAEEED | TAMB=25C | - - 2 KV
FrHBE (LA | TAMB=25C | - - 0.5 KV
6. Th¥E
Fz o6l IFESH
ZH SN HLY SN <K 2
RX 11b/g/n, HT20 - - 67 mA
TX 11b, IMbps @21dBm - 370
TX 1l1g, 54Mbps @19dBm - - 330 mA
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TX 11n, HT20, MCS7, @18.5dBm - - 310 mA
Modem-sleep, CPU is powered on @80MHz - 15 - mA
Light-sleep - 140 - uA
Deep-sleep, RTC timer + RTC memory - 5 - uA
Power off, CHIP_PU is set to low level - 1 0 uA
Deep-sleep, RTC timer + RTC memory - 5 - uA
5], CHIP_PU AMii i - 1 0 uA
AL-01 [y UEAH FL i v] e 400mA , HEFER FBIRALR A 500mA.
7. Wi-Fi RF 23
NEPHERAEENRE T, BRI 3.3V 2 5E.
%< 7.1 Wi-Fi TX 4514
2 B/ 7Y TN LA
i N H R 2412 | - 2484 MHz
802.11b @1Mbps,11Mbps - 20.5 - dBm
802.11g @6Mbps - 20.0 - dBm
802.11g @54Mbps - 18.0 - dBm
802.11n,HT20 MCS0 - 19.0 - dBm
EVM @11b,1Mbps@20dBm - -25 - dBm
EVM @11g,54Mbps@19dBm - -26 - dBm
EVM @11n,MCS7@18.5dBm - -29 - dBm
% 7.2 Wi-Fi RX REUE
2 /) a7 ICON Ffr
802.11b,1Mbps - -98 - dBm
802.11b,11Mbps - -90. - dBm
802.11g,6Mbps - -92 - dBm
802.11g,54Mbps - -76 - dBm
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802.11n,HT20,MCS0O -92 dBm
802.11n,HT20,MCS3 -85 dBm
802.11n,HT20,MCS7 274 dBm
%< 7.3 Wi-Fi RX $%
24 R/ Lilkic) ZIN Ffir
MAX RX Level @11b,1Mbps - 5 dBm
MAX RX Level @11b,11Mbps - 5 dBm
MAX RX Level @11g,6Mbps - 5 dBm
MAX RX Level @11g,54Mbps - 0 dBm
MAX RX Level @11n,HT20,MCS0 - 5 dBm
MAX RX Level @11n,HT20,MCS7 - -1 dBm
RX 4BiE ] @11b,1Mbps - 35 dB
RX 4FIE ] @11b,11Mbps - 35 dB
RX ARIEHH] @11g,6Mbps - 31 dB
RX 4FiE A @11g,54Mbps - 20 dB
RX 4FIE ] @1 1n,HT20,MCSO - 16 dB
RX ABiEH]@11n,HT20,MCS7 - 25 dB
8. Bluetooth LE Z%{
% 8.1 BLE TX 4§
4 AN | A 7 Ffir
RF power control range -24 3 20 dBm
In-band emissions @F-FO+3MHz, LE 1M - -38 - dBm
In-band emissions @F-FO+>3MHz, LE IM - -41 - dBm
Modulation characteristics @ Aflavg, LE 1M - 249 - kHz
Modulation characteristics @/\f2max, LE 1M - 246 - kHz
In-band emissions @F-F0 =+ 5MHz, LE 2M - -43 - dBm
In-band emissions @F-FO=>5MHz, LE 2M - -44 - dBm
Modulation characteristics @ Aflavg, LE 2M - 497 - kHz
Modulation characteristics @A\ f2max, LE 2M - 589 - kHz
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In-band emissions @F-F0=x3MHz, LE 500K - -32 dBm

In-band emissions @F-FO£>3MHz, LE 500K - -38 dBm

Modulation characteristics @ Aflavg, LE 500K - 273 kHz

Modulation characteristics @A f2max, LE 500K - 243 kHz

®82RX K HEH

2 N i B LKA
Sensitivity @30.8% PER - -98 - dBm
Maximum received signal @30.8% PER - 8 - dBm
Co-channel C/I - 8 - dB
Image frequency - -33 - dB

1 | Adjacent channel to image frequency @F =Fimaget1 | - -32 - dB

M Adjacent channel to image frequency @F =Fimage-1 - -34 - dB
Adjacent channel selectivity @ F =F0+1 - -1 - dB
Adjacent channel selectivity @ F =F0-1 - -3 - dB
Adjacent channel selectivity @ F =F0+3 - -33 - dB
Adjacent channel selectivity @ F <F0-3 - -31 - dB
Sensitivity @30.8% PER - -95 - dBm
Maximum received signal @30.8% PER - 8 - dBm
Co-channel C/I - 9 - dB
Image frequency - -35 - dB

2 Adjacent channel to image frequency @F =Fimaget2 | - -35 - dB

M Adjacent channel to image frequency @F =Fimage-2 - -11 - dB
Adjacent channel selectivity @ F =F0+2 - -11 - dB
Adjacent channel selectivity @ F =F0-2 - -7 - dB
Adjacent channel selectivity @ F =F0+6 - -39 - dB
Adjacent channel selectivity @ F <F0-6 - -33 - dB
Sensitivity @30.8% PER - -106 - dBm

é Maximum received signal @30.8% PER - 8 - dBm

> | Co-channel C/1 i 3 - dB
Image frequency - -41 - dB
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Adjacent channel to image frequency @F =Fimaget1 | - -7 - dB
Adjacent channel to image frequency @F =Fimage-1 - -5 - dB
Adjacent channel selectivity @ F =F0+2 - -35 - dB
Adjacent channel selectivity @ F =F0-2 - -34 - dB
Adjacent channel selectivity @ F =F0+3 - -41 - dB
Adjacent channel selectivity @ F <F0-3 - -45 - dB
N AJ ‘\E
9. HEEEIF I H 2%
;fDIL_ OO ... .o AR .
....................................................................... 250
e e e T T P S I | ¢
20 |
e e Rel) —— 1
=l R 150
60~120s
B Soaking Time
1m

Max Falling slope < -3'C/Sec

50 T T 30 3% -
9.1 HEFEN I i 48

10. #7# PCB # it

AL-01 AT LA B8] PCB AR I 9 T RS20 7 S 3RA AR (O AP B, W R AR A
36T 2 B LR B R R AR L R i B

Jig— RIETTR: WiFi BESEGLNCE, ARG A mEEEs, AREEEXTTEEY
B, S S, SR, MERS

TR W% WiFi B SENGACE, KLk T8 HLS A B PCB TR A T Smm JA]
s, HRLABLEMEBYTG, AESE. Sms%. mERS

HEZ: —MH%R: WiFi BEEERLRE, K& T PCB X %2, R4,
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Antenna Area

B 101 5% 1

Antenna Area

E 10252

Antenna Area

E 103 /%3

11. SMERE LR L

Wi-Fi BEHOEE R T Bk GPIO FIANAEHE L], X TT Al 207 Ak o 68 O TP S, 1 S — e I
TEER EMI BPEER B, @ERT 1O £k i I% 10~100 WU LB, S30RE T DAZE -6 H g5
M, (S S AR R, IR R B A — e AR LB LR8BI (ESD) .
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12. 4925 i B
77 i At T 3 2

AR A R ST 340 x 360 x 60mm, RS A 650 Frfiid.

SRR 355 x 375 x 325mm, A LIS 5 Mudi A

12.1 BB %
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i 1: AI-01 XREFI B LRIEE TS

TREAEW T A0 WL LR H RS FEERRE: RAAITRA ZU0TR, 4TRSS, &

EQVLIE I
PR TR 3R] ST R -
ERUER 1] . RIF /N SRR SE ] % g i 1]
AT TSNS B &R &
TSR PECRRA
LAY Peace out
SR SR/l ST Stand up
AT Sit down
PUH Get down
A Turn around
TR Roll over
R IRIRIR 2 Go pee-pee
i/ i 2% Go to sleep
E=4 Play dead
F5— A TR/ SR Show time
RAAa T Do stunts
1837 Jie % Handstand spin
Ak Move forward
JE 18 Move backward
77K /1) 77 Turn left
A ) A Turn Right
ik Come here
EFFRETT IR Go away
G inpeid Crawling forward
ti=gad Sliding step
it RAR I hate you
ATATRASRKEREERS
SRR A P RRA
AT Turn On The Light
KT Switch Off The Light
W Brighten The Light
il ep o Dim The Light
Q2B Colorful Mode
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IR Music Mode
H LT White Light
wELE Yellow Light
HARIT Natural Light
ANGVID Red Light
v Ib Green Light
W Blue Light
AT Orange Light
HELH Cyan Light
BEATh Purple Light
THATERRRHELIESHES
S ETEN PR A
FEIE AR Play music
P RE I Pause playing
(RS54 Stop playing
=7 Previous song
5 Next song
A SR BELRIETHEL
HChRA PECIRA
TR Start pairing
15 1EFE A Stop pairing
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B 2. AT-01 FIELR 30y

MR AL-01 FTTIRITE Hidik . 55 2 ORI RIME AT .
https://github.com/SmartArduino/DOIT Al

B RIS RRRT LAARA

255 S 1E

™IS (15889758675)
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