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1.1 4it:

SHpmtRE

® LW SLE KRS IE 21.5dBm@Sub-GHz, 12dBm@2.4GHz

® IhRVHE: <+0.5dBm, 2B EMERFFE, HEEHRIMEZ LT
PR R U -

Sub-GHz: #ixis -147dBm@BWLORA = 31kHz/SF12/CR4/5 (Z% K FHH)

Y Vv

2.4GHz: #xi -137.5dBm@BWLORA = 200kHz/SF12/CR4/5 (&% F )

PR AR : £33% BW, GHIFIL £25% BW, LFE TCXO BPny sz ks B fa s

® HEHNH]: 490MHz@22dBm k. —{KiEIK <-68dBc, 2450MHz@12dBm K. —iX
WK <-66dBc, A LW REML CE. FCC ki

TAESEBL

® Sub-GHz: EWERIA 470 ~510MHz (433MHz A 32D
® 24GHz: [EMNEIA 2400 ~ 2500MHz

ThFERrE

® RARHJL <2pA CPFHIME: 1.65)

® I <6mA

® RUfI#E: Sub-GHz@12dBm 125.8mA; 2.4GHz@12dBm 27mA
BES5H

® J¥Ei# %K. FLRC /s 2.6Mbps, LoRa #ifs 125kbps
® UFFZEPUAR LoRalP $iAR, Z#F LR-FHSS

MGEE:  (UBEESCR, MUEREFECH R

LoRa/LoRaWAN® at Sub-GHz and 2.4GHz

Amazon Sidewalk
Bluetooth® LE 5.0 PHY compatible

IEEE® 802.15.4™ Thread® and Zigbee™ O-QPSK

vV V VYV V¥V V

Sigfox BPSK
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> Wi-SUN FSK

» Wireless M-BUS (device and collector)

» Z-Wave®, Z-Wave LR

» 2-FSK & 4-FSK based protocols

YRR

® (5 E: SMD-20

® FHZN~f (LxWxH) : 20.00 x 16.00 x 3.20mm
o RN IPEX 1 LR T/EFLRE

® [fEiRAE: -40~85°C

® [{ifiEFRNE: -40 ~ 125°C, <90% RH

SR

o k. 1.8~3.6V (HAH 3.3V)

o {EHIHIR: >200mA

® H{EH:M: AnifE SPI $:00

e TH 10 #&E: BNl 7 4~ GPIO

® [RyRRME: N EF IR LR

B RIFERMEESS Semtech LR2021 B H Fit.

1.2 MR

® HfE LMk
® HEUR I
® MM
® HIAT
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Ra-20 (TPEX)

SMD-20

20.00 x 16.00 x 3.20mm
IPEX 1 fRBEF/2-FL R LR
470 ~ 510MHz. 2400 ~ 2500MHz

-40 ~ 85°C

-40 ~ 125°C, <90% RH
e 1.8 ~3.6V, MAME 3.3V, fLE R >200mA
SPI

RN 7 A
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3 HEASRHE
3.1 ETEXMHE
% 2 N Ra—20 (IPEX)MZHMHSHERE TAESEL, Y6 B AR 2R PR XU

xR 2 WETHEFRG
#7e ZH B/ME L AME BAE BpL
VCC HEHL L R 1.8 3.3 3.6 \Y
I HEH R 200 mA

3.21/0 BEREBESREE

# 3 N Ra-20 (IPEXRZHN 1/O BHIFHMESE, FEMTH ST sM8E O B FILE A GPIO H
BT
# 31/0 EREBS4EHE

i) 2 R/ME HRIE =N} L:X A
VIH L PN ERES 0.7 x VCC VCC+0.3 \%
VIL (R PN A -0.3 0.3 x VCC \%
VOH e RSP A Y F 0.9 x VCC %
VOL (SR TR ENA 0.1 x VCC \%
ZPUD ol i Az =) 40 100 kQ
3.3 FF LI

Kl 2 5 ESD PR EE Ra-20 (TPEX)/ R HIBUR A, FEWOS N 75 ZERIBURF IR TS 5 fti o

A
Alad

K 2 ESD FifHEr~EE

Fo9 oo 4k 23
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3.4 LoRa 5i#ilt:ge

® 4 4 Ra—20 (IPEX)BIHK LoRa HIMTERES B, HHUIMERES HON AR T AOEHE, SEPR

PERETT RE 2252 K2k, flbf. PCB A7 Ja Sl il A 15 55 IR 22 5

# 4LoRa 5iHitkRE

2400MHz - 12 dBm
2450MHz - 12 dBm
2500MHz - 12 dBm

2400MHz - -120 dBm
2450MHz - -120 dBm
2500MHz - -120 dBm

2450MHz@12dBm@ — /& %

dBm

2450MHz@12dBm@ = /K& %

470 ~ 510

dBm

MHz

470MHz

21.5

dBm

490MHz

21.5

dBm
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Ai-Thinker
510MHz - 21.5 dBm
470MHz - -122.5 dBm
490MHz - -122.5 dBm
510MHz - -122.5 dBm

490MHz@22dBm@ —- 1K & ; 455 _ dBm
490MHz@22dBm@ — X & - -46.7 - dBm
3.5 ik

#£ 5 N Ra—20 (IPEX)BHAEMNEE AT WIS, RPIFEEIERT 3.3v B, 25°C HEE
FEMAS

® AR Pour DIFRAE R AL I EAE .
® ISR T 100% (At FERFEARAS RN A .

R 5 BERTIhFE

2.4GHz@TX (12dBm) - 27 - mA
Sub-GHz@TX (22dBm) - 125.8 - mA
2.4GHz@RX - 6 - mA

Sub-GHz@RX - 5.87 - mA

eI - 1.16 - mA

PRHR HLIR - 1.65 - HA
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4 HLARAA

4.1 BEARS

Kl 3 N Ra—20 (IPEX)RZANMER T, H=4E/ME RS (B % X &) N20.00 X 16.00 X 3. 20mm
S AZEYN £0.20mm.

16.00+0.2 3.2040.2 MGT‘
4 f 80.65
g H
N f 1.20
§= 1.80
] l
1‘912)J
IE T lha] 1]
A 3 AR~ (BA: mm)
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4.2 SN R & AR R

K 4 N Ra—20 (IPEX)BECER) IPEX KZFEF LR, 1ZEFHTIME 500 HHiRLk.

1 2 | 3 4 5 [} 7 8
R3]
3.00£0.15
. 2.60+0.15 4.00+0.05 "
]_'_\ 1.90+0.05,
|| |l un
0, o] o
=) (@]
H —+ + — ol g | b2
S o 9 =
2 S I O
L g I 8
RNt " V¢
S ;
) % 0.15+0.05 ||, / L
'0\5\ GND sig —1 GND
|

1.004+0.05

a

RECOMMENDED PCB LAYOUT
(GENERAL TOLERANCE IS +0.05)

[o.10] == 2
/
L]

0.60+0.10 M@

NOTE:
1. MATERIAL:
@ 1.1. HOUSING:THERMOPIASTIC,COLOR:WHITE,UL 94V—0;
@1.2. CONTACT: COPPER ALLOY,T=0.15mm;
&1.3. SHELL:COPPER ALLOY,T=0.15mm.
2. FINISH:
2.1. CONTACT: GOLD FLASH PLATED ON MATING AREA,
GOLD FLASH ON SOLDER TAILS, NICKEL UNDER PLATED
| OVER OF THE ALL;
\—‘—177 2.2, SHELL: GOLD FLASH ON THE ALL,NICKEL PLATED UNDER.

0.60%£0.10

1.2540.10

- | =
0.25+0.05
L
0.25+0.05
™ I

i | 2 [ [ | 7 I 8

B 4 SMEPRZEERNRT (BL2: mm)
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5 ERxEX

Kl 5 5y Ra—20 (IPEX)HE4H IE & s &

GND

ANT1

GND

1011

108

107

1010

109

106

105

1ETH

&

GND
ANT2
BUSY
NSS
SCK
MOSI
MISO
RES
GND

vce

5 EHAEHE

, IZMRAILEH 20 NMEM.

GIL

R 6 N Ra—20 (IPEX)RRLHIIMITIREE X, KPS E TS BRI N IIREE X .
& 6 BHThEEE X

W &% | TheeiiHd

1 GND | HiZHHh

2 ANT1 | 24GHz RZ&H#ZE, HME 50Q Kk
3 GND | #&4H i

4 1011 ZHBH D, EEEEOH TR
5 108 ZMBRECrED, WREEED TR
6 107 ZM®REerED, HREEEL TR
7 1010 | ZH®BHFED, HEEESF R
8 109 ZHBH D, EEEEOHRR
9 106 Z RSN, HREEED R
10 105 ZHBErED, HREEED R
11 VCC | HEHIEIER

12 GND | #EHJR Ak
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13 RES SAfb AN, VRIS A S TR

14 MISO | SPI ¥d#uth

15 MOSI | SPI ¥

16 SCK | SPI Hl%H#A

17 NSS SPI Fikfi A

18 BUSY | HITRE&HER, HEEEE SR

19 ANT2 | Sub-GHz RZH, HME 50Q KRE

20 GND | iz
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6 5 4 3 2 1
]
24GHz SUB-GHz T !
2 D
c C
mn
v h
A
T
Vet
v 24GH2 L = SUBGH, Y Y
s R { u
[ st n
" LR202!
- K i s
wmix \. " -
v s voa
s s - &
B BT e v B
e
e
o i
B P
T
Iy
g
o o
<
oy, ®
A33MHZ o
; ,m'?ﬁlh'[lll, i <Company Name> A
A 4 o
e preom B <Title>
- <Drawn By>  <Drawn Date>

T Creded by <Checked Dates
Tt “acoses | <Code>  C<Drawing NumbesRevision>
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& 6 FERE
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7 BirES
7.1 MRS HEEE

7 N Ra-20 (TPEX)RZLAE(FN IS diit, 55 N X B AL E I 5 .

2.4GHZ \r T SUB-GHZ
NRST

RESHS) ANT1(2)  ANT2(19)
IRQ DIOY(8)
MISO MISO(14)
~ Ji® o ~
MOSI MOSI{15) - Ra-20 :
MCU SCK SCK(16) . S/ AThinker
I FCCID:2ATPO-RAZO
10 -Is“_!"_lﬂ’-sz-!ﬂ"'!_l“ srss
NSS NSS(17) . | ) 246Hz
BUSY BUSY(18) | = o
W3- T 3v3(11)

B 7 BAESHRE
oL 3 5 E B R B -

® VCC fitHHJE 1.8~3.6V L, ML RS H R E e 200mA Bl E.
® UM : LoRalISM 410 ~ 525MHz; 2.4GHz TTZEMiEL.
® E{ZEEI: kR#E SPI i#{Z (NSS/SCK/MOSI/MISO) , J&EECFEHE SPI 4.

® Ra—20 (IPEX)N LoRaSub-GHz + 2.4GHz JoZ& WU, XURLMIA, ArT3tH K.
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7.2 ##E PCB HER~F

8 A Ra—20 (IPEX)MEALAIHEYE PCB HIEE N BERST (K X %) AN 2.60 X 1. 20mm AR
RSO EESA 1.80mm.

16.00

¥

8

Hﬂﬂﬂ—l

LI D ey

&

20,00

]
HINIEININ
HINININIRIRIEIEIE
HiNNINININIEINIEIn

|
5

1.90-

A 8 #¥ PCB HEER~ (BfAI: mm)
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7.3 fiEHE

9 N 12V ¥ 33V, &KA#HH 2A 1) DC-DC [4)E HL 5 HL % .

7 T A A
12V--->3V3 2A P &
VCC_3V3
up2 J RP1 O0R
VCC_IN_12V Syg120 T ! I T ' j
RP5 RP4 . . OR
FP2 ~~10R £ I e - AN | -« M % '
FP1~~10R b L= —io -
1 RPZ 4, o X 6 1000F L~~~ 3
o 3w 100K ‘ 47uH 3.0A 2 @ [k
G G & ReTwc 2] i EE RES A 2 2
e ) | | cPe _ |
3 % w - 3/ S i B T~CP9
- g RPE", & > [z foor| Ne
W = CP1=—NC ¢ & o, @
= NC | £ 3 3
(2= 8] = 8 S

POWER_ENB ]

Bl 9 DC-DC [ Hi
DC-DC FEH B BT
® VDD #E# 3.3V HiE, WEfH 200mA DL EHLAR.
o WA LDO fir; Wifffl DC-DC ENSEIEHITE 30mV LA .
® DC-DC it s £ 1T B B A5 i S B (A B, 7] ATE SR LB R, ARkt th S0k -
® HURB:IHEGY N ESD #HF.
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7.4 GPIO

K 10 A3.3V 5 5V XAl UART HC-PEA RS, SZRRE O A 5 I8 AE .

VCC 33V VCC 5V VCC 33V VOC 3.3V
RIZ2K R2347K R3Z2K R4IS4TK

Ql Q2

IXD 3.3V ¥ \ l RXD SV IXD 5V ¥ \ RXD 3.3V
8050 8050
B 10 H Pigi g
F S 4 E B B B G0 T

® FHAAHEGIH T —L 10 M, WFHFMAHENAE 10 O EHEE 10-100 RRGHEE. XA
PLAH o, PRI ESFREEFa. %P EMI Al ESD #5A # .

® FFIk 10 M LT, ®|SHEIUSMM BN, A B4 R s E
® B 10 HZ& 33V, HEHEEHEAR 10 HE-FAILAS, 7520 hn P Hff .

® IR 10 MEERSNEREED, s 1, @IAE 10 MaELEELiG FAE ESD
et
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8 TFtE%A

B BHE BT A R ) P NAFAEE < 40°C/90% RH F{AEA B RS IR B,

BLH IR UK S MSL A 3 .

HERIREE, £ 2545°C/60% RH T, WAI(E 168 /N NAEFSEEE, 5 0t 75 B 4% f5 4
BE Ik b2k,

9 [BIRIE Hh 2R

B 11 LR [EAAR i T2 280 Br B THEX . FAVEIRX . BRI A X

o
B
ng 1 1 1 | 1
: : : l BEeE
1 1 I ]
: . . | 235~ 250°C |
250 \ \ \ ' = \
: ralieh [0 : | ERE \'\ RHR
| 150 ~200°C {60 ~ 120s : " >217°C 60~90s |\ _-1~-5°C/s
21? 1 1 1 e I I
200 T T pm—— T T
; e ! : J2IERT ] !
| ] I ; >30s i
I // 1 1 1 [
1 B 1 1 I I
1 // 1 1 1 1
FiBK L \ : | i
1~-3Cs : : : :
100 —— | 1 1 1 I
4 I [} I 1 ]
I I I 1 |
/ I 1 I 1 I
I 1 1 I I
50 —— ! l : | 1
/ { .‘ : \ |
25 F I | 1 1 1 4
! l ! ! | i ] (s)
0
0 50 100 150 200 250

B 11 ERERZR
B A5 B B 2 U B I T
® JFHEX — i\ 25~150°C, Hf[E]: 60~90s, FHEAIZ: 1~3°C/s
® FiHVEIEX — IREF: 150~200°C, Hf[A]: 60 ~ 120s
® [F[JitSEEX — . >217°C, WA 60 ~90s, WE(HIRSE: 235~250°C, Hf[E: 30~ 70s
® AHIX — IR WEHIRSE ~180°C, FFEAIEE: -1~-5°C/s

o JERl — PREE & TEERL (SAC305)
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10 FREEER

Kl 12 N Ra—20 (IPEX)HZHEL3EN .,

AR gy L35, B3 %E N 800pes/ At -

B 12 HEEE
11 BRRIRAN
B Ws & DOCS A= A AT
i) F )5 i) L ] ik
FAR T KFHE4E: support@aithinker.com

: sales@aithinker.com

oyal il RN E 2 X7 2 E A
BEZAHIE: 0755-29162996

IF] 16 2 7T
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I A 245 T SR A R MR A, (U5 % . SERRMEREE S SRBETT 2, 98 BASE bR
Wil St B RS EOCRBCR], BB LB Vel FEVERE VIR, AN
B A A 5 5 1 4 FE (T 45 AR 3 A S b R R BRI % 11 BT 7« R BT T,
5 1 ST P T R R o AHUR 1A T AL R8P T
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