ZAH AT RHEE
Ai-Thinker Ra-01SH-P 4%+ V1.0.3

Ra-01SH-P k%15

fA V1.0.3
FRAL ©2025

0., Ltd All Rights Reservec #1322



ZAF AR

Ai-Thinker Ra-01SH-P 4%+ V1.0.3
XB R
%N HEA HEMBETAE b 31
V1.0.0 | 2024.08.27 B IR E EH K xrT
gﬁn*%%%?ﬁiﬁiﬁﬁgt% i%ﬁn*;*-liiﬂ
A N DR BRHI 0, #90 RF_EN 5] i s v
VIOL | 20250002 | gy et e, g o & | KT
28 ) N\ Ty 2R B i) 150 BH
V1.0.2 | 2025.07.02 | BEANRLLH () ThEE R xT (/N
MR FEM (& H SV fEEErd, Bk s i
V1.0.3 | 2025.08.27 JeTh e BT g FEM & f- xT BN
opyright © 2025 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved B2 7T 4k 22




LZAF R

Ai-Thinker Ra-01SH-P k%15 v1.0.3
H3x

Lo P EBIREIZR <o 4
L L B e 5

20 TETEBE B et 6
2.1, BT SR oo 6
22 UL et 7
23 I R ettt 8

B I R T et 9
B BB THITE S e 10
S BB ettt 12
6. BT T ettt 13
0. 1. R G ELI oot 13
6.2. HEFF PCB 2 T oot 15
0.3, TRERIIZEIRE (oot 15
0.4, T EEL ot 15
6.5. GPIO HEL BT ..o 16
6.6, THAFTRIZID oot 17

T LTI .ottt eeean 18
T B EE B IR ZR oot 18
7.2 R FITE R ZEIN coooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneees 18
7.3 R R I B T IR 2R et 18

S T 2L et 19
0. JEITRHE BHZR IR .ot 19
10, FE R ELIEAB IR e 20
L R R Tl ettt 20
T RN E5 oo 21
e = SO OO TORRRRRON 21
FEILTFTH oottt 22

#
w
=
bz
N



LA TR ‘
Ai-Thinker Ra-01SH-P 4%+ V1.0.3

1. 7= iid

Ra-01SH-P =& HIRYITT 245 T RHE A R A 7 W iHH K 1) LoRa RAIBLA . ZEHH T8 K
PRESYMUEAS, HAAUS SX1262 FER A LoRa™mF2 1A Hl =, TR =Y 4
WG, Prrirksg, Retsi KRB PR LEAE, (58 SEMTECH [ LoRa™% F i i £
R, ESEHARFER PAHNE T IhRBOKE: (PA) SR AEBORE: (LNA) , HA#BT
-137dBm HIfE R, +29dBm RS ThE, fFRIEERIT, nlfEMm. R, g
HlHEAR, LoRa™ i ARLEPURHZE AR R 7 0t B A B BALH, ik TSR £0%
[F I SEmRE 25 U TP A T FE Y ) R

W NAT AR, KEkT A, KRS, TIEER RS,

Analog Front End & Data Conversion

' L Protocol
| — .‘ ADC = [ | Modem Enad
Matching ngine
+

LPF : | < o >
PA PLL \
| FSK

| Modem Data
Buffer

0sc

M

B EERERE




ZAF R
Ai-Thinker Ra-01SH-P 4%+ V1.0.3

1.1. F¢fE

B 7KF FSK. GFSK. LoRa®iffi] 77z

B SRR 803MHZz~930MHz

B KR D F A i%+29dBm;

B 5 RBE: KE-137dBm@SF10 125KHz

BN SE 17%16%3.2(2£0.2)MM. XS BSZZ AL ) 25

B CFRR T SF5/SF6/SF7/SF8/SF9/SF10/SF11/SF12

B EYCRE T RAA TR, BRI 16mA

B RRPORHA SPLHEH, (SRR LESS, o CRC. ik 256 571 A (1 51 %
B SCRRERRE LTI, MR LR AE LR R/ IPEX BT

#
o
=
bz
N



LZAF R

Ai-Thinker Ra-01SH-P #i# Vv1.0.3
2. FESH
£1 XESHHW
pilR= Ra-01SH-P
ESpS SMD-16
R~F 17%16*3.2(£0.2)MM

RETHR  Hese L ILi BB EIPEX FE T

PREYE 803MHz~930MHz

TERE 40°C~85C

T3R5 40°C~ 125°C, < 90%RH

HEHTEE e E R 3.0~3.6V, HAMY 33V, HRAT 1A

XHEEEO SPI

Al gRTRELAFR 5 =A # 300kbps

2.1. FEER

Ra-01SH-P & LU o, AEIRIZ IR 75 ZERIURF IR T 77 145 it

A
Ala\

& 2 ESD B &

Bn:

Ra-01SH-P BLHUE UK B % (ESD) , 5 BRFERN ESD Tl i, 180 % R R H
T ESD Uk, UITESE & Ra-01SH-P BEEL AT Ar] B H 0 BEAN A 3L, sz i A e FE
K H IR ESD ALERFNELAERR T o 15 7) F A e sl Al H A b s Btk A7 12 4%, A
TR IR




L5 nJRH
Ai-Thinker

Ra-01SH-P 4%+ V1.0.3

2.2. SR

R2 HERFHR
S =/ME HRIE BXME i:N 74
fLH R 3V3 3.0 3.3 3.6 \Y4
IO Output High Level (VOH) 0.9*VDDIO - VDDIO \Y,
10 Output Low Level (VOL) 0 - 0.1*VDDIO \Y4
1O Input High Level (VIH) 0.7*VDDIO - VDDIO+0.3 v
IO Input Low Level (VIL) -0.3 - 0.3*VDDIO A%
= 3 SPI 45
5 i %1 B/AME  HMEE BAXME B
Fsck SCK #ii - - - 10 MHz
tch SCK =5 B P [ - 50 - - ns
tcl SCK. i B~} [ - 50 - - ns
trise SCK _EF}ista] - - 5 - ns
tfall SCK T~ [ ] - - 5 - ns
e M MOSI 2846 3] SCK ) )
tsetup | MOSI 537 H][H] grenin 30 ns
L
thold MOSI 4k FE i M SCK EFHF#E] MOSI | 20 _ - ns
AL,
o NSS W F| SCK
tnsetup NSS 7K A Iﬁ]ﬁﬁ 30 - - ns
‘ \ M SCK FEEIREI NSS |
tnhold | NSS ZERFi [H] AR, R - - ns
. SPI Vi In] 8] B ) 20
h h o X - - - ns
mEh NS F T A
T DATA | DATA é&%ﬁﬁj - 250 - - ns
- FJ (]
Fsck SCK #iZ - - - - ns

#
~
=

Pz




LA TR ‘
Ai-Thinker Ra-01SH-P 4%+ V1.0.3

2.3. DiFE
NANDIFESAE R EE T 3.3V I, 25° C IHETIRAE NS .
x4 DFER

B R/ME SEHME BAE Bfr
X ; 690 - mA
RX ; 13 - mA
Deep Sleep (RF_EN _F# 10K, F4i7) - 360 - uA
STANDBY (RF_EN F#7 10K, F$7) - 970 - uA
Deep Sleep (RF_EN J&_ %7 10K, F4i) - 6.5 - uA
STANDBY (RF_EN J& 47 10K, F4i) - 620 - nA

B
o
=i
pres
Nt




LA TR ‘
Ai-Thinker Ra-01SH-P 4%+ V1.0.3

3. MR~

=]
- o — MOSI
o (%2}
s Do wso & RESET |
Q4+ fo'e) =/
=% o ’ 9') SCK L veCrA B
Bl gl e O
m W © 2 = RF EM v DIO1
ton 5 WS DL U —
~ 7 i o BUSY — Dio2
o iV L ®
N o GND o DIO3
1ETH HH
B 3 SAE GERENESE, DLy
=
S o
= 16.000. 20 N ©
2 1.00+0. 10 S0y

=0 L 800 10
. ——

1 e
I ‘ 10340, 10

=
™ =
g =
Py F :
= = b3
= = o =

+

=

o
0.50£0. 1

0
- J 1. 10£0. 10

1ETH GIL!
B4 R~E (BA: mm)

#
©
=
p=:
N



LA TR ‘
Ai-Thinker Ra-01SH-P 4%+ V1.0.3

4. EIE X
Ra-01SH-P #iZH 2 16 NMEM, wnEHRER, EFlate LR EFE O E .

C GND
C NSS
(. MOSI

7
e 25 Al d
N A ( GND o
E T
&5 EHrAEE
x5 BElThRee XE
iUz Z R TiRe vt B
1 ANT | $ER%
2 GND | #Z#h
3 3V3 HRME 3.3V ffhH
4 RESET | &AM
5 VCCPA |FEM O i i, AN, b pin JHIE S 4 FERD AT
6 DIO1 | %% 101 A&
7 DIO2 | #5102 B E
8 DIO3 | %% 103 AL E
9 GND  |#:h
10 BUSY |'R&FERGH
T RF EN | FEMU A (ERER, e P28, ARALNEERIA b
- e FP AL T TARARES, AICHL Ak T BEARR S
12 SCK  |SPI W&
13 MISO  |SPI %i¥a% i
14 MOSI | SPI %#fEt A\
15 NSS  |SPI ik
16 GND | #h
EPAD GND | &, FHAIEERM, H) 1Mk

#
S
=
H
N




LZAF R

Ai-Thinker Ra-01SH-P 4%+ V1.0.3

SX1262 B 10 5 I7E LoRa™EExl T aT H o BATTHI ML % REL T RegDioMappingl
A1 RegDioMapping2 iX > 27 77 % L &

£ 6 10 OThASHLETR

TR | DIOx Bt DIO3 DIO2 DIO1
Fhss
00 CadDone Change RxRimeout
Channel
) Fhss Fhss
Valid
N 01 Head Change Change
il cadet Channel Channel
Fhss
PayloadCrc
10 Change CadDetected
Error
Channel
11 - - -

=

%11

A

322




ZAE R
Ai-Thinker Ra-01SH-P 4%+ V1.0.3

5. REHE

2 oo

i

1]
ég =
'._A_

wart O wares G—
wasv QO warrs G
waria G wars G
waris O warks G—

"
o2
Az b
zz3dE| 5
‘Ij
g3EsRge:
EERtEEH
L
ﬁm!‘
Sessdas
FEPEXE
552338

Ee FEK

Copyright © 2025 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved #5012 713t 22



ZAF R
Ai-Thinker Ra-01SH-P 4%+ V1.0.3

6. ®itE R
6.1. BLFTE S HEE
(1) F¥EK pin UL HH

B 5T VCCPA
R N E 425 PA O F 445 3.3V fihH, b pin RS AFERITAT,
B X T RF ENJ

RF_EN LN E PA &7 (A REML, 1% pin JDN sy HP N, BEEH I RF AT IEHCRIR
A % pin FIOMAREE-PIS, BIZHAT R F DhREHSCH], IS ] DL A i D e
FRZERIN BOM, WS ES 10K BLFH CREBRIAAL T IEH OGS ) - WAR & 2R IFER) L

TES s, RSN MCU F2 i pin UMK A PIRES  AIREHSPI S 1% pin BIERIAM B4z
HIPH, FTRES AR, WAFENER L, KR ZE 5 BOM.

R T SHPOTREER

B RF_EN
FEM 5 H, 0
FEM T AF 1

zi b, WA IR BOM A&

BLE 1.VCCPA &7%, RF_EN WE P 10K (L BOM BLED
B & 2.VCCPA &%, RF_EN LA HE FHiHipi

fii & 3.VCCPA i##%, RF_EN W& i 10K

i & 4.VCCPA 4%, RF EN LN E EdyeifH

%13 U 3k 22



1 YRRk
» Ai-Thinker

Ra-01SH-P 4%+ V1.0.3

(2) JRUNF BB

1

|

i

B VCCPA 7fEMZH N E A 4hH,

'”_é

1

2 S

3. 3y3 MOST

resst »>—— 4 Reser MISO

o veceA SCK

GPIO1 5 Dblol RF_EN

GPI02 & bioz BUSY

GPIO3 DIO3 GND
Ut

B 7 #2745 F E B

Vg

R,

ANT
GND

GND
GND
NSS

B EANT MCU B 10 HEHIZH ) RF_EN, SEEURIRERI N 75t .
BRI SX1262 FeE 1 RS TRZER AR KT 3dBm. 150, i KK TR 253K PA.

B RN T TX RS, AELRRA R 4T B 2RES, BT ER ST VSWR
R, FEM & A3 MU B mrs R ek 4o ANT i &2, W TX #iAE 5=
B RAERET 0dBm, Bt A AR .

B 40 RF EN BUEFIREHERME (1.2-3.6V) , HiZs| B EA R EA 3v3 g
W g, H ER ORI 3V3 56T RF_EN B, [FEIN ERWBATEL,

B ERZMILEC RS RS, BIESTAE TRERILES, S8 VSWR R K. thid gl
ANEERRMATZ, BEHRE VSWR KRB FSF . R REMHTRR SRS,

FERBMIZ,

W R B RS R, AR AR IR, & S BRI R ok

(3) HEjH

B 53 MCU KGEERED, BT SPLEEMOY, BEHN BUSY/DIOL #8341 MCU

#1100 1,

l GND

& 8 BUSY/D

Ra-01SCH-P

101 NEERE

% 14 5 3t 22



ZAF R
Ai-Thinker Ra-01SH-P 4%+ V1.0.3

B RREIEE RN L, BRI A TR YR A U Eh
6.2. HF PCB HER

16. 00£0. 20

2.26+0.10
1.5240. 10

1.27£0.10

1.60£0. 10

f
'

I 1.80%0.10

0,600, 10

4.97+0. 10

1.00£0. 10
1.80+0.10

17.00+0. 20

13.79£0.10

1.0040. 10

1. %0 +0. 10

f
& 9 #3¥ PCB #HER~TEEEA: mm)

6.3. REHI LS

W Ra-01SH-P R EAMERLATH], Hibk EA - FLIE R LS| B B .
By REREABIRMAIRCR, REARBCH A B E i E e m it

W ORELIRA MR EE R RO, S5 RIERESNE, RUFFEE A b b
BT HUFC AR, AT I 5 IR R ER T 2 g R ZSE A B LSS HM R

B RV T GIRFEAES, SR B H 55 .

6.4. fLE

B HEFE 3.3V HE, WE(H 1A DL EHR
B ffH DC-DC &8 il 7E 100mV LAY .

B DC-DC L FL B e T s A i S A O L, 7T DAAE A AR ORI, At i

B 3.3V HYRR O E I ESD #4.

%15 Ui 3t 22



LA TR ‘
Ai-Thinker Ra-01SH-P 4%+ V1.0.3

W R T LR, P R OR B 30% LA AR A NN TR R
AR

W VR AR O 1 IR, U S vl R T BURHUK AVESUAR

12V-->3V3 24 A
vrc_-c_jvj

'RPW\/W +

uP2 J
vee N 12v SY8120 : T T
RP5 P4 OR
LP2 J 4 "
1
EP2 AR 5[ os RP3 . -OR | |CP1 %
4 6 100nF VT ‘8
o wl EN X AR g -
RPG. OR |
av
e
2
&

CcP8

— P9
100nF | NC

i £ s
o 9 9 rerne oo ek
o u
%5 RFB\
® et

10uF 18V ‘ CP

22uF63VI[ CP6
zzquav“ cP

& 10 DC-DC [k H#
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B R ANESI T 10 O, WFs R EAE 10 1 EEREK 10-100 RREEAG HFH. . X AE
A DA, ISP AR . X EMI A1 ESD #5675 5.

B RRR IO O B h, FSHMME B U, tabSm2m BB RS sl E .

B REAR 10 42 3.3V, W T GREAR 10 HHSFARIURS, 75200 f 4 e g

B UR 10 DEERSNE O, B HEeH A5 m 1, @AE 10 MEEE i 1AL 7T ESD
o

VCC 33V VCC 5V VCC 3.3V VCC 3.3V
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8050 i 8050 J
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6.6. KHHI%WE

B FEM & F & KNI R AR IE+3dBm, & 2A 5 FEM & Fr. B B SRS
SX1262 M4 T, #E# 0dBm-3dBm.

B RN SX1262+4ME G, FH P AT DASE At I SX1262 it i At AT A .

B DIO1/DIO2/DIO3 & 42k, wf ARG & 2 Fh I 6E

B Ao TX/RX 3], BT LA A58 MCU #2541 0] L 45 MCU il $X1262
] DIO2 B &2l .

B LLCC68 5 SX1262/SX1268 %5

(1) SX1262/SX1268 S Fr4 #i[x-F SF5,SF6,SF7,SF8,SF9,SF10,SF11,SF12;

SX1262/SX1268 1] 1% & M4 A K 7 5 el v

LoRa@ Rx/Tx, BW =7.8 - 500 kHz,

SF5 TO SF12, BR=0.018 - 62.5 Kb/S

(2) LLCC68 X Hi¥ 4kl -+ SF5,SF6,SF7,SF8,SF9,SF10,SF11;
LLCC68 7] ¥ & HI4 iK1 5 B s o

LoRa@ Rx/Tx, BW =125 -250 - 500 kHz,

LoRa@, SF=5-6-7-8-9 for BW=125kHz,

LoRa@, SF=5-6-7-8-9-10 for BW =250 kHz,

LoRa@, SF=5-6-7-8-9-10-11 for BW=500 kHz.
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