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1 F=RigER

Ra-20H ZLL Semtech #JUfC LoRa Plus™ LR2021 SIS A% L, LY. iR T4k
BE. Tl 4.0 o8& M B s ERe I AT s 2 . AR O AILAAE TAREBU N e, 5K
DARR PR AirERe, @I AT ORAR « IR HOR AR U 2% 22 SN UL T X 26 R B[R] e 1
SR T RIURE . RAREL. EPUTIRRE T, R 2 AR R RVEME

Ra-20H #2037 #F Sub-GHz.2.4GHz ISM #EL, i HR fEAL % midk B 77t . 2Bk SKU
TERC = KAZ OV

B 1 SN LR2021 Eih 2t E .,

960 MHz

Modulator -
S-Band
Demodulator o
) 2 o Il
-t w
2.4 GHz LoRa, FLRC ) £ il ]
37! (GIMSK, 4-FSK o o ]
- 00K > € E
3 o 6o - Application
E BPS; = gﬁ [ - Interfaces:
= 802.15.4 OQPSK e E - SPI
s 55 MEEm o
- % gd M
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1.1 ¢tk

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

® HUEHNH]: 905SMHz@22dBm XK. —IXIESE <-40dBm, 2450MHz@12dBm kK. —iX
WK <-40dBm, BAEBREEL CE. FCC SEM

® I FANIE MCU B R DA TAESR, A2 A ) s X AR, BT E
TAESB

® Sub-GHz: KL 850 ~930MHz

® 24GHz: BRi\ 2400 ~ 2500MHz

Thitkeit

® RHRHEI <2pA CFIME: 1.65)

® LU <6mA

® KHITh#E: Sub-GHz@22dBm 125.8mA; 2.4GHz@12dBm 27mA
BEEhW

® iy %: FLRC & 2.6Mbps, LoRa fi 125kbps

® HFHIUA LoRalP A, 3Z#F LR-FHSS

MNERE:  (UBEESCR, MUERE S B CHRD

LoRa /LoRaWAN® at Sub-GHz and 2.4GHz

Amazon Sidewalk

Bluetooth® LE 5.0 PHY compatible

YV V V V

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

Wi-SUN FSK

YV V V¥V

Wireless M-BUS (device and collector)

» Z-Wave®, Z-Wave LR

» 2-FSK & 4-FSK based protocols

VB Re

® If%f5HE: SMD-20

® AN F (LxWxH) : 20.00 x 16.00 x 3.20mm
® KRR IPEX | AT/ 2EFLRE

® [ {FIRSE: -40~85°C

® {Ffit¥AEE: -40 ~125°C, <90% RH

SRR

o fteiHik: 1.8~3.7V (HLAE 3.3V)

o {LHIH: >200mA

® HE{EH:0: fxifE SPI 20

® T 10 #&E: BUINSIHE 7 4> GPIO

® RIFRFE: N E R ORI FE

#ZIE: RAREHEES% Semtech LR2021 B 538 5 Fit.

® el
® AN
® AT
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2 EESH

#* 1 N Ra-20H #AMEEHS SYHSEI 8K,
£ 1 XESHEH

Ra-20H

SMD-20

20.00 x 16.00 x 3.20mm

IPEX 1 AT/ FLR &

850 ~930MHz. 2400 ~2500MHz

-40 ~ 85°C

-40 ~ 125°C, <90% RH

fEEEEE 1.8~3.7V, #AME 33V, fLHEHEA >200mA

SPI

RN 7T A
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3 HS5HME
3.1 WETEXME
R 2 N Ra-20H AR TAESE, M0 EE B AR 2R 0 00 XU

R 2 HEIEFRYE
75 ¥ B/ME HuAE BKXE BAL
VCC & 1.8 3.3 3.7 \Y%
[ A4 L HL YL 200 - - mA

3.21/0 BEREBESREE

% 3 N Ra-20H #4H VO BEimbrt:S%, 8T H 374088 O #E - FILE A GPIO HL
BRI .
£ 310 BEREBSRNS

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

K 2 5 ESD P HinE K. Ra-20H R HLBUR R, ARSI 75 ZERIBURF IR TS 5 fti o

A
Alad

K 2 ESD FifHEr~EE

Fo9 oo 4k 24

F MRS, B&T-QR-RF-040 fiA: A3
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3.4 LoRa 5i#ilt:ge

#® 4 Ra-20H #ZH1¥ LoRa HARIERESH. Stk RGeS HON ALK 610 N I, Sk

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

2450MHz@12dBm@ — /& %

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

dBm

2450MHz@12dBm@ = /K& %

850MHz

850 ~ 930

21.5

dBm

MHz

dBm

905MHz

21.5

dBm
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930MHz - - 21.5 dBm
Sub-GHz #t REUE (BW =250kHz, SF12, CR4/5)

R B/ME HRUE BAE L2
850MHz - - -138.5 dBm
905MHz - - -138.5 dBm
930MHz - - -138.5 dBm

Sub-GHz & #0#] RBW/VBW (1MHz/3MHz)
Bk B/ME ARG BAE Hfr
905MHz@22dBm@ — VX4 - -40 - dBm
905SMHz@22dBm@ — i - -40 - dBm

x5 OUHWEZR KX FE L E R . BRA T IME MCU B AN DR A TARSER, &%

FEL % ] R s [X POV,
Bt T2 AT it B YE FEl-17 ~ +12dBm.

R 5 FHEF XL RE

HATHECE . Sub-GHz &SR fic B Y [#-10 ~ +22dBm, 2.4GHz K&

ExR/HX =R TAESB DI ER

H R i 2019 4 52 53X 470 ~ 510MHz ERP < 17dBm

HEEDNL 2021 4 129 5 2400 ~ 2483.5MHz EIRP < 20dBm
Kk B CE 433.05 ~ 434.79MHz ERP < 10dBm
K CE 863 ~ 870MHz ERP < 14dBm
K CE 2400 ~ 2483.5MHz EIRP < 20dBm
b3 FCC 902 ~ 928MHz EIRP < 30dBm
Jb3E FCC 2400 ~ 2483.5MHz EIRP < 30dBm

EE:

® ERP (dBm) = Pt (dBm) — Cable Loss (dB) + Antenna Gain (dBd)

® FEIRP (dBm) =Pt (dBm) — Cable Loss (dB) + Antenna Gain (dBi)

R\EZETENETF, KRN TAERREE RN T

* @param [in] radio Pointer to radio data structure
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* @param [in] output pwr_in dbm Output power - in dBm

* @param [in] rf freq in_hz RF frequency - in Hertz

static inline ral_status_tral set tx cfg( const ral t* radio, const int8 t output pwr in dbm,
const uint32 trf freq in hz)

PLERCE WAL, WBRARRE .

3.5 Th#k

% 6 4 Ra-20H HZHERFIRR FDIFELEE. RAPIhESIRET 3.3V HJE. 25°C g
TR A

® I RS Pour ThFERAE R L CIAL I &1E .

o IIHKRMEIET 100% LA, FERS:K SR TG,

R 6 BT IhFE
B B/ME FiME | RKE W BAL
2.4GHz@TX (12dBm) - 27 - mA
Sub-GHz@TX (22dBm) - 125.8 - mA
2.4GHz@RX - 6 - mA
Sub-GHz@RX - 5.87 - mA
FENLEL I - 1.15 - mA
PRI FELAL - 1.65 - HA
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4 HLARAA

4.1 BEARS

K 3 4 Ra-20H BEHAMNERSFE, H=44MERSF (K x %8 x &) A4 20.00 x 16.00 x
3.20mm, N~TAZEHAN £0.20mm.

16.00+0.2 3.2040.2 MGT‘
f 80.65
g H
g 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 & Ra-20H BLEM) IPEX K1 LREEAC, 12817 HTAME 50Q SR,

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

K 5 & Ra-20H H4H1E fx H & IS &

GND

ANT1

GND

1011

108

107

1010

109

106

105

GND

ANT2

BUSY

NSS

SCK

MOSI

MISO

RES

GND

vce

K 5 ER~EE

AR 20 ME.

GIL

R 7 4 Ra-20H BHGIHIThEEE L, RPFIHBEARERT 5. A0S R I fERE o

R T BHIIRERE

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 SRR, VEEEE ST TR

14 MISO | SPI ¥d#uth

15 MOSI | SPI ¥

16 SCK | SPI Hl%H#A

17 NSS SPI Fikfi A

18 BUSY | T R&FR, HIEEESH TR

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

20 GND | iz
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6 JREH

Kl 6 24 Ra-20H MEZHP 5, SRS AR E . HJE . WP RAME TR 4211

6
D
c
o 24GHz
&
wiex
B e
ouos
A

433MHZ
e

[~ goomnz,
o

" cOmwnBy>  <Drawn Datex

eded B> <CecedDate> 7

4 3 2 1
ok e ]
2A4GHz SUB-GHz !
D
C
-
o
A
a
e
SUB-GHz - .
s w | .
st 1
o
x :
\. n s
s S
oz ¥ K
.t avn B
o
o X
B P
=
g
o o
%
oy, ®
o
- <Company Name> A
<Title>

e cacoaes | <Code> C<Drawing NumbesRevision>

<Released By>  <Release Datawour <Scale>

& 6 FERE
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7 BirES
7.1 MRS HEEE

7 N Ra-20H BALMECERN IS ik, 55 A REC X DAL E I 5 .

2.4GHz T \r Sub-GHz

NRST RES(13) ANTLZ)  ANT2(19)
IRQ DIO9(8)
MISO MISO(14) ole
MOSI mosijis) | 'Ra-Z'JH it
i ! 3 -
MCU KEik SCK(16) AFThirker
Fl:cmm\'lmmnﬂ
NSS NSS(17)
BUSY BUSY(18)
3v3
. T _3v3(11)

B 7 RLATE SR
IS P $8 -5 L 2% PR 5 B -
® VCC ik 1.8~3.7V b Ahaift e eyt rH 2 AL 200mA DL L
® HHSTAA%: LoRaISM 850 ~930MHz; 2.4GHz JCZAEL.
® H{5#EI: ArdE SPI JE{E (NSS/SCK/MOSIMISO) , J&ERLF4% SPI 4hik.

® Ra-20H & LoRa Sub-GHz + 2.4GHz L XNUAEAMEZH, XURZMIIKR, ArJHHKEZ.
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7.2 ## PCB HER~F

8 AN Ra-20H FEAHMHELE PCB HERK. BEERS (K x %) A 2.60 x 1.20mm, #H

ARAEAE O ER DY 1.80mme.

16.00

¥

8

Hﬂﬂﬂ—l

LI D ey

&

20,00

|
HINIEININ

|
5

HINININIRIRIEIEIE
HiNNINININIEINIEIn

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 -
12V--->3V3 2A i
vee 3v3
up2 J RP1 O0R
VCC_IN_12V SY8120 + + - -+ ? j
RPS RP4 . . OR
LP2 ’ | RP4. O0R
s 1 |
I /«E’q; S | + 8 I'n ps —RE A AOR_||CP %
Zo] RPZ 4 5 000F )|~ x
2 & 2 100K | EN X 47uH 30A S o
ol 9 85 . MG ;A P ——) i N TR
3 o W ’ = ) 1Y el e T
= Z 3 RPE., [ 2 2 f00nF | NC
5 5 CP10=—NC ¢ IryY o
= NC | 4 [T

POWER_ENB ]

B 9 DC-DC &%

DC-DC [EEHEEEUHIT:

® VCC #E¥E 3.3V HJE, #EFFHIK 200mA PL I,

® Fi{HH LDO fitd; Wiffif] DC-DC ZSU=EHI4E 30mV LA .

® DC-DC fHtH g U T BE B 20 N R I &, A) PAFE AR R, Ak HE S0 .
® YRR ESD 2844
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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 .

RS, £ 25+5°C/60% RH T, WAUE 168 /NS EEE, 5 7 ZEHLE 5 A4
A IR B2k,

9 [BIRIE Hh 2R

B 11 OB ERAR A T2, oA BL: THEX . PERVEIR X BRI AR A

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 25 Ra-20H tAGIEE . 24RO, BEHEN 800pes/At.

B 12 FwiraXE
11 BRRBRA
B JI& DOCS 275 A A
i) F )5 i) FL [ Brasl

FAR T KFHE4E: support@aithinker.com

: sales@aithinker.com : overseas@aithinker.com

ocaluhl: IRINTE R 2 XV 2 [ AR EHQEH C #R 403-405. 408-410
BEZAHIE: 0755-29162996

i g
lles
OFitiies

-.0' L]

ElEESEE LR AT
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