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= TXOP=22dBm@470MHz
= TXOP=22dBm@868/915MHz
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= TXOP=13dBm@2400MHz

EEREREE:

® 470MHz:-134 dBm sensitivity for SF12 with 125KHz BW

= 868MHz:-132 dBm sensitivity for SF12 with 125KHz BW

= 2400MHz:-130 dBm sensitivity for SF12 with 125KHz BW
» RiERYEO

= SP|

= USART

= |2C

= ADC

= GPIO

= SWD
" YERLORAWAN® Y, ATIES, STHFERIRLORaWAN®SRERI

= EU868

= US915 and US915 Hybrid
= CN779

= AU915

= CN470 and CN470 Prequet
= AS923

= KR920

= IN865

Bk

RHFOMO84Mi#k STM32WLES)C #1 SX1281, IEFEIES T SFMIBAM TS smAigit.

HT ZESMEEAY SX126XF0SX1281, RHFOMO844EERIZIFHG)FSK # LoRa &=t £
470MHz/868MHz/915MHz LoRa #&=, FeJLA{ER 62.5kHz, 125kHz, 250kHz #1 500kHz &85, £
2400MHz LoRa 1z e LA{8EA203.125KHz, 406.25KHz, 812.6KHz, 1625KHz,

EF STM32WLES5)C MCU, &gt UARTHI GPIOs (A RIER FEsERE. ERINERM i (SWIM)
IRz,

[RIBHEE:
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STM32WLES JC
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< > ArmECortex®i4 SX126X
GPI
<—S——> SH1281 —{ Natching
XTAL ¥TAL XTAL
32, 768KHz 32MHz 52MHz
258 T =i 8
& RITENX
I ¥ vee GND {3
‘5‘, GND ANT 1 31
a PAS GND 30
5 PAS ANT 2 29
6 PA10O GND 23
7 NSS LoRa sub gig RF 27
g SCK NRST 2%
9 MISO PC13 25
10 MOSI SDA 24
1 USART CTS SCL 23
12 USART RTS USART RX )
l'.;, SWDIO USART TX 21
SWCLK PB5
2 = Lag]
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SRRz zz A
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16
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20
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Number

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Name
vCC

GND

PAS8

PA9

PA10

NSS

SCK

MISO
MOSI
USART_CTS
USART_RTS
SWDIO
SWCLK
PA15

PB3

PB4

NC

NC

NC

PA3

PB5
USART_TX
USART_RX
SCL

SDA

PC13
NRST

LoRa sub gig
RF

GND

ANT 2

Type

170
170
170
170
170
170
170
170
170
170
170
I/0
170

170

170
170
170
170
170
170

170

Description

Supply voltage for the module

Ground

MCU GPIO

MCU GPIO

MCU GPIO

NSS of SPI from MCU or GPIO from MCU, PB12
SCK of SPI from MCU or GPIO from MCU, PB13
MISO of SPI from MCU or GPIO from MCU, PB14
MOSI of SPI from MCU or GPIO from MCU, PB15
USART1_CTS from MCU or GPIO from MCU, PA11
USART1_RTS from MCU or GPIO from MCU, PA12
SWDIO of SWIM for program download

SWCLK of SWIM for program download

MCU GPIO

MCU GPIO

MCU GPIO

MCU GPIO

MCU GPIO

USART1_TX from MCU or GPIO from MCU, PB6
USART1_RX from MCU or GPIO from MCU, PB7
SCL of I2C from MCU or GPIO from MCU, PB8
SDA of 12C from MCU or GPIO from MCU, PB9
MCU GPIO

Reset trigger input for MCU

RF input/output PORT3
(470MHz/868MHz/915MHz)

Ground

RF input/output PORT2 (2400MHz)



Number Name Type Description

31 GND - Ground
32 ANT _1 - RF input/output PORT1 (2400MHz)
33 GND - Ground

#|E: 2400MHzR iRt E HEERAFTFANT 1im0
BSEsEE
- PR TERAYF

REEGEE TRV HIEER K ES SEUREIRA.

Item Description min max unit
vcCmr HEEEE -0.3 +3.9 Vv
Tmr INERE -55 +115 °C
Pmr SHTRNES - +10 dBm

- IERTES4

Item Description min max unit
VCCop HEEEBE +1.8 +3.6 %
Top INERE -40 +85 °C
Pop SBRBANGES - +10 dBm

- HEHEIR
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ITEMs Parameter Specifications Unit
Size 28(L)X 23(W) X 2.8(H) mm
Structure
Package 33 pins, SMT
power supply 3.3V type V
Sleep current 2uA (WDT on); uA
105mA @22dBm in 470MHz type
Operation current 118mA @22dBm in 868MHz type mA
(Transmitter+MCU) 111mA @22dBm in 915MHz type
24mA @13dBm in 2400MHz type
6.7mA @BW125kHz, 470MHz type
Operation current 6.7mA @BW125kHz, 868MHz type mA
(Receiver+MCU) 6.7mA @BW125kHz, 915MHz type
6.7mA @BW125kHz, 2400MHz type
Electrical 21dBm max @470MHz
Characteristics 20dBm max @868MHz
Output power 19 5dBm max @915MHz dBm
12dBm max @2400MHz
@SF12, BW125kHz
Fr(MHz) |min type max
. 470 - -133 -134
S t dB
ensitivity 868 - 131 132 m
915 - -131 -132
2400 - -128 -130
Harmonics =-36dBm below 1GHz dBm
=-30dBm above 1GHz dBm
RFIO RF port
UART 1 group of UART, include 2pins
12C 1 group of 12C, include 2 pins
Interface - - -
ADC 1 ADC Input, include 1pins,12-bit 1Msps
NRST Manual reset pin input
SPI 1 group of SPI, include 4 pins
&)
W p
o RF Power vs Power configuration (470MHz)
Configuration 1 2 3 4 5 [ 8 9 10 11
Current (mA) 32.9 35.11 36.5 38.82 | 40.28 | 47.14 46.63 | 49.27 51.86 | 54.79
Dt'd'g:: Power 0. 283 1. 396 2. 081 3.327 4,131 5.147 7.228 8. 241 9.159 | 10.082
Configuration 12 13 14 15 16 17 18 19 20 21 22
Current (mA) 58.16 62.3 66.36 | 70.49 | 74.02 | 76.92 | B0.07 83. 57 87.79 93.01 99.63
Dt'd'g:: Fower 11.04 | 12.059 | 12.986 | 13.833 | 14.747 | 15.884 | 15.748 | 17.7866 | 18.768 | 18.78 | 20.7T6S
o RF Power vs Power configuration (490MHz)
Configuration 1 2 3 4 5 6 7 8 9 10 11
Current (mA) 36.03 | 38.55 | 40.11 42.78 | 44,52 | 46.84 | 49.59 52.3 55.46 58.57 | 62.08
Dt‘;gﬁ: Fover 0. 698 1.833 | 2.3539 | 3.817 4633 | 5.63¢ | 6.736 | 7.709 | 8.726 3.622 | 10.326
Configuration 12 13 14 15 16 17 18 19 20 21 22
Current (mA) 66.02 | 70.86 | 75.49 79. 81 83.42 | 86.39 90.1 93.83 | 98,12 | 103.24 | 109.78
Output Pover 11.45 | 12.446 | 13.314 | 14.143 | 15.042 | 15.951 | 16.959 | 17.922 | 18.886 | 19.836 | 20.788
(dBm}
o RF Power vs Power configuration
Configuration 1 2 3 4 5 8 9 10 11
Current (mA) 48,86 | 52.07 | 54.06 | 57.62 | 59.95 69.24 | 72.68 76 79,54
Dt'd'g:: Power | g g6 | 0.838 1.201 2.505 3.301 6. 328 7.314 8.198 9.032
Configuration 12 13 14 15 16 19 20 21 22
Current (mA) 83.62 | B88.45 | 93.08 | 97.76 | 102.15 110.92 | 114.43 | 118.35 | 124.41
Output Power 9.917 | 10.871 | 11.683 | 12.464 | 13.359 16.92 | 17.993 | 18.985 | z20.01
(dBm}
o RF Power vs Power configuration
Configuration 1 2 3 4 5 6 7 8 9 10 11
Current (md) 48.45 | 51.52 | 53.39 | 56.65 | 58.76 | 61.35 | 64.33 | B67.09 70.2 73.21 76.4
Dt‘;gﬁ: Fower | o304 | -1185 | -0.311 | 0,717 1.533 | 2.536 | 3.63z | 460z | 5.601 6.51 7.369
Configuration 12 13 14 15 16 17 18 19 20 21 22
Current (mA) 80.11 84.54 | 88,81 93. 07 95.91 | 96.96 | 98.07 99.59 | 102.06 | 105.51 | 111.03
Dt‘;gﬁ: Fover §.292 | 9.258 | 10.106 | 10.94 | 12.049 | 13.261 | 14.629 | 15.893 | 17.078 | 18.205 | 19.452
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o RF Power vs Power configuration (2400MHz)

Configuration -2 -1 0 1 2 3 4 5
Current (md) 10.83 11.36 12. 03 12. 68 13.5
Qutput Fover 0.92 1. 868 2.893 3.811 4.837
{dBm )}

Configuration 5} 7 8 9 10 11 12 13
Current (md) 14.35 15. 28 16. 37 17.44 18. 57 19. 77 21.12 22.93
Output Fower 5.777 6. 709 7. 669 8. 529 9.375 | 10.184 | 11.048 | 11.801

(dBm)

o RF Power vs Power configuration (2460MHz)

Configuration -2 -1 0 1 2 3 4 5
Current (mA) 10.66 11.14 11.75 12.35 13. 1
Qutput Fower 0. 657 1.613 | 2.643 | 3.538 | 4.582
(dBm )}

Configuration 5] 7 8 9 10 11 12 13
Current (mA) 13. 88 14.73 15.72 16.68 7.71 18.8 20. 04 21. 91
Output Fover 5.515 B. 428 7.422 8. 783 9.133 9.991 10.847 | 11.638
(dBm)

o RF Power vs Power configuration (2500MHz)

Configuration -2 -1 0 1 2 3 4 5
Current (md) 10.96 11.48 12.13 12. 76 13. 56
Qutput Fower 0. 946 1.896 | 2.925 3.85 4.876
(dBm)

Configuration 5} 7 8 9 10 11 12 13
Current (md) 14.4 15.3 16. 35 17.38 18. 44 19.6 20. 82 27. 83
Qutput Fower 5. 828 B. 748 7.754 8. 606 9.487 | 10.332 | 11.195 | 11.973

(dBm)

o RF Power vs Voltage (470~510MHz)

RF Power

21.5
21
20.5
20
19.5
19

RF Power/dBm
=

17.5
17
.I':J.rJ
16
15.5%

15

138 2.1 2.4 2.7 - 1.3
18.584 19.478 20.248 20,767 20.768
18.494 19.365 20.148 20,676 20,658

s ] TN H2

s
o
o
-
¥
-
1

ol
o

s | 201 WA H2

=
(=)
-
-

420MHz

16.362 17.582 18.612 19.465 20,197 200745 20,736
18.661 19.49 20,213 20075 20,735
z 16.126 17.356 18.375 19.245 19.987 20.521 20.515
Voltage/v

s 5, (0 WA H2

=

e 5 10 M

o TOMHE  — G M2 A90MHz  e—LO0MH?  s— IOMHZ

o RF Power vs Voltage (868~915MHz)
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RF Power

22
215
21
205
20
5 195
= 19
¥ 185
§ 18
= 17.5
o« 17
165
16
155 -
15 -
18 21 24 27 3 33 3.6
—SESMHZ  15.914 17.104 18.043 18.799 19.371 20,048 19.813
—F78MHz  15.846 17.037 17.97 18.69 19.22 19,824 19.606
——888MHz  15.664 16.869 17.819 18558 19.114 19.738 19,505
—808MHz  15.343 16.582 17.542 18.332 18.986 19,689 19.443
—002MHz  15.212 16.45 17.413 18236 18.916 19.623 19.385
—15MHz | 14.942 16.167 17.157 17.999 18.706 19.438 19,194
—928MHz  15.036 16.249 17.232 18.063 18.757 19.487 19.256
Voltage/V
—SEEMHE m—STEMHz e SEEMH; —898MHZ 902MHz 915MHz 928MHz
o RF Power vs Voltage (2400~2500MHz)
RF Power
13
12.7
12.4
- 121
= —
= 11.8
% 11.5
& 11.2
[N
= 109
106
103
10
18 21 24 27 3 33 3.6
—400MHz | 11.845 11.867 11.865 11.868 11.876 11.877 11.886
—2420MHz| 11925 11.937 11.941 11.937 11.959 11.951 11.958
—2440MHz | 11.691 11.702 11.714 11.717 11.72 11.727 11.721
—2460MHz 11715 11728 11.729 11.725 11.74 11.728 11.743
—480MHz | 11917 11,946 11,951 11,949 11,958 11.966 11,969
—2500MHz | 12.041 12.057 12.06 12.065 12.069 12.073 12.078
Voltage/v
—AOOMHE  —2420MHZ  —24A0MH7  e—24G0MH7  m—24R0MHZ e 2500MH2

o RF Power VS Temperature (470~510MHz)
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RF Power

215
21
20.5
g
;_g 20
:
a 19.5
o
=3
19
185
18
-&0 25 85
— i 70 MHZ 21.174 20767 19.809
— SO M H2 21076 20,676 19.669
e 4 GO M H2Z 21167 20,745 19.584
s 5 00 W HZ 21.203 20.75 19.497
— 5 10MHZ 20996 20521 19.308
Tempuature,/"C

— | FOMHE  —EOMHE  e—O0MH  e— SO0 HE  e— 0

o RF Power VS Temperature (868~915MHz)

RF Power
21
20.5
20
£ 195
@
= 19
U-l
g 18.5
=5
—
= 18
17.5
17
16.5
=40 25 85
— 868 MHz 20,569 20,048 18735
. 8 T B MH2Z 20,406 19.824 18529
— G 2EMHZ 20.339 19.738 1839
— HOEMHz 20332 19.689 18276
— 902 MHz 20.288 19.623 18223
— 015 MHz 20,109 19,438 18112
— 28 MHZ 2011 19.487 18.165
Tempuature/C

S GENHz e—FTEMH —SEENH e—R0ENH e—O02H e—Q]50H7 e—28 N H2
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o RF Power VS Temperature (2400~2500MHz)

RF Power
13

12

RF Power/dBm
&

11

10.5
10
-40 25 85
—— 0 A00MHZ 12.366 11877 11.0638
— 4200 HZ 12.456 11.951 11.115
e G 0OMHZ 12.207 11.728 10.939
— 2 480MHzZ 12.474 11.966 11.119
— OOMHZ 12.606 12.073 11.227
Tempuature/*C

—AOOMHZ  —2420MH?  —4E0MHZ  e—A80MHZ e 2500MMHZ

o RF Receiver Sensitivity vs Spreading factor (470~510MHz)

RF Receiver Sensitivity/125KHz

-110
113
: -116
=
z 119
=
= 122
{Fal
=]
8 125
5 128
=
g 131
=
-134
137
SF5 SF6 SE7 SF8 5F9 SF10 SF11 SF12
—70MHz -113 -116 -119 122 -125 128 -131 -134
—dg0MHz|  -113 -116 119 121 -125 128 -130 133
—d00MHz|  -112 116 119 121 125 128 -131 133
—G00MHz <112 115 -118 120 124 127 4130 133
—G10MHz <112 -115 -119 122 -124 128 -131 -133
SF

o RF Receiver Sensitivity vs Spreading factor (868~915MHz)
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RF Receiver Sensitivity/125KHz

-105
=108
-111

-117
-120
123
-126
-129
-132
-135

Receiver Sensitivity/dBm

5F5 5FG S5F7 SF8 5F9 SF10 5F11 SF12

— R OEMHzZ -113 -116 -119 -122 -125 -128 -130 -133

— 828 MHZ -113 -116 -119 -122 -125 -127 -130 -132

— 902 MH2Z -112 -115 -118 -121 -125 <127 -131 <133

o] 5 MHzZ -113 -116 -118 -121 -124 -127 -130 -132

—2 T MHZ -113 -116 -119 -122 -125 -128 -131 -133
SF

o RF Receiver Sensitivity vs Spreading factor (2400~2500MHz)

RF Receiver Sensitivity/203.125KHz

-105
-108
-111
-114
-117
-120
-123
-126
-129
-132

Receiver Sensitivity/dBm

5F5 SF6 5F7 SFB SF9 SF10 5F11 5F12
e 2A00M Hz -108 -111 -114 -117 -120 -123 -126 -129
— 24 20M Hz -107 -111 -114 -116 -118 -121 -125 -128
— 240N Hz -107 -110 -113 -116 -118 -121 -124 -127
— 2 AH0M Hz -107 -110 -113 -116 -118 -121 -124 -127
— 2ABOM Hz -107 -111 -113 -116 -118 -121 -125 -128
— 2500M Hz -107 -111 -113 -116 -115 -122 -125 -129

5F

o RF Receiver Sensitivity/SF12 VS Temperature (470~510MHz)
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RF Receiver Sensitivity/125KHz

-130
-130.5
-131
5
— -131.5
Z
= -132
=
£ -1325
i
et
= 133
=
2 -1335 \/
@t
ot
134
-134.5
-135
-0 25 B5
w— ] TOMHZ -133 -134 -133
e TBMHZ -133 -133 -133
e S0 M HZ -133 -133 -132
. 5 (0 M HZ -133 -133 -132
w5 10 M HZ -133 -133 -133

Tempuature/"C

—— 7O H?  — TR e—4O0MH? — e—S00MHE  e— 02

o RF Receiver Sensitivity/SF12 VS Temperature (868~915MHz)

RF Receiver Sensitivity/125KHz

-130
-130.5
-131
5
= -131.5
B
= -132
=
z -132.5 /
a
I
= 133
=
] -1335
@
(="
-124
-134.5
-135
A0 25 85
— 868 MHZ -133 -133 -132
m—— BEAMHz -133 -132 -132
e 302 M HZ -133 -133 -132
] 5 MHZ <133 -132 -132
— 27 MHZ -133 -133 -132
Tempuature/C

e SEENHE  w—FEEMHE  e—C02MH7  e—Q150H7  e—2TMHZ

o RF Receiver Sensitivity/SF12 VS Temperature (2400~2500MHz)
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RF Receiver Sensitivity/125KHz

125
-125.5
e 126
B [
E 126.5
=y
5 -127
K 127.5
&
v
- -128
E
] 1285
o
a
= -129
-129.5
-130 ;
-4 25 85
o AN H -127 -129 -128
e A OMHZ -126 -128 -127
« 7440MHz -126 -127 -128
— 7 450N HZ 126 127 128
— FABOMHZ 126 128 128
2500MHZ -126 -129 -127
Tempuature/™C
) ADOMHz  —2AT0MMHz = = 2440MHz  w—AG0MHz  —AR0OMHz 2500MHz

o Harmonic(25MHz~3GHz)@Frf=470MHz, TXOP=22dBm

Freq/Channel

I_:-nltr Fre

Start Freq

Stop Freq

CF Step
Freg Offset

Signal Track

Contar | Hz Span
aRies BN 10 kHz VBN 18 kHz Swbap 77.5 2 (4 1)

o Harmonic(25MHz~3GHz)@Frf=868MHz, TXOP=22dBm
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180404 Mov 23, 2041 Frea/Channel

Atten 35 48 Ext PG -0.6 48

Center Freq
1. 55a0ipan GHE

StartFreq

W AR Hr

Slap Frllq

CF Step
Frag Offset

Signal Track
Tk

Reference Lavsd 13 00dBm{1 F0dB) Pos b Mag 10007 points

RIFRER

> "
1. tj.a Hlu\

RHFOMO084E533pinfN: i
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2. B0mm
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RIR¥IIMEO

BRT JUNMSZERIGPIOOFI—ASPICI# AT A RBEISIMT A HATEERISr,  MCURYELBGPIO #BESIH, 8
& UART(RTATIES) %F. MTHLHREEEENR EMCUB TR REaRINRRIBF®GR, X
LFERIGPIOEOIRSHE B RS EHN ARITER.

EFRHFOMOSMERIISE LT

RHFOMO84#R £ EKAILORaWAN®IMUFNATIES . IXFFEETIZIERAILORAOWAN®TI IR ITES
FEFD, UTREARHFOMO8ARIEZEILoRaWAN® R FIFEFFAVEIRIS G, REBIGUARTH]
NRSTIEZERIFEHIMCUF RIZEATASEIA],

Rl p——y 22} ST_NRST
|-

GPIO

N B
HostCTl XD R2 220  USARTI RX
o R3 —— 220 USARTI TX
M1 L1 RFI1
. y [N - . 33 . IU Icz :
VOCL8-3.6V— = vee GND =53 |I GND T . T
aNo | oo ANT_I |51
PAS T pas GND 7 ||-G.\'D —I—T
PAD =] P9 ANT 2 [0 =
PALD =1 PAlD GND 2 ||-G.\'D 5 RFIZ
M55 = NSS LoRa sub gig RF 37
SCK + SCK NRST f5= ST_NRST ﬁmﬁ@
MISD 5] MIso PCI3 PCI2 o o4

MOSL MOs1 SDA ii DC SDA .
USARTI_CTS. USART_CTS SCL 33 LC SCL
USART_RTS USART_RX — | USARTI kX

USARTY_BTS
SWDID SWDIO USART_TX USARTI TX

SWCLK SWCLK PBS PBS

RHFOMO84 o ] e L 3 1 | |

=

e}

PALS
PB3

LoRaWAN®MAIERE

. LoORaWAN®FH

LoRaOWAN®MIZRARFNMEDRZERNES, FIXIEAT RMMBIRS 2R ZERIPLE, MBI mERIPHE
EREERIMEIRS S, M RIREFEALORAI®HEFSKE— M HESIMMAERE. BEENAN, RE
FEENT REIMEIRSS#RHI L1TE(E.

TR Z BRSBEERAARISIRNER, ERIEEEINFMERTY, FRAERZEEAR
Fif. IRIEARAYN SRR FFIHE, LoRa®AYEZREILAMN300bpsEIS0Kbps, 797 EFEIthERFIMESE
EREAN, WERSH[/BITIEREEMN(ADR)EET REUERMEHINE,

TRIREAREEEERE, LUE@ESR, EA—MEELARS, REFSUTEG:

1. TRERIERNEERMMENN. XESRFNTHAIENER
2. T RERHSAERIE(EERE BRI A G = tLBUR T Fr B AUSRERAI S AR E

RHFOMOSARIRTERERRART, FEEIMRIN2UA, IZIERIFEES FLoRaWAN®RIEZFIN ., .
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« EFRHFOMO084iZitLoRaWAN®TL(ERESE

RHFOMOS42£12% 7 £ IRLoRaOWANRIRENHYAIATIES &, R REE—FVRESHAIMCUERERE,
fEoNEIT B OKIEFIRHFOMO084, MTIEHASTIILORaWAN®IIMY, XA B FH B2 P Rt E REs ™=
EHEMLoRaWAN®TIZ,

Host MCU
STM32L0xx
AT command
UART

O RISiINGHF Antenna
84
I12C/ADC - 0y >
other interface g
Sensor -
+ i
ITBEE
Part AT
McCuU TX Power (dBm)
Number Modem
ROM
RHFOMO084 256KB / 22@LF v
avcoke | (A7OMH2)/22dBm@(868/915MHz)/13dBm@2400MHz €

BXZK salescn@risinghf.com SRENEZ1TWER.
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