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RHFOMOES 2 %fi 4 1H 77 W 2 (RYIN A PR A = W 1 R A, IR DIHE, #/NRST 1) LoRaWANSEIA],
IR ST RAYE i STM32WLES, N H4E R =i 1 B LoRa® SX126X IP B IK e MCU. AR EL
H AR L FH A2 T 26 A% S 28 FLAR I E WX ¥ 2%, JEHR AT H it i L B SRAR DR R BE S 35 6
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RHFOMOE5 LoRaWAN®IH 3 25& FH Tm di 55, HRIhFEMI N, thnoZeyb 3k, A& 28 A H Atk

IRTIAE SRR N 37 5 o

1.1 FERF S

> HKIHFE: K& 2.1uA BEARHER (WOR
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fCRA
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v" RHFOMOES5-LF22
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AP AU 5 A1 RHFOMOES HEE REAN D RE R PEAR IR o« SRICEHT H [ £, 7 i BB B iR R 55
TH SRR .

2 SRR

RHFOMOES5 i i A MCU STM32WLES, JEH & & T 8- R e i 15 i i it

RHFOMOES #5357 #7(G)FSK #i 3 fil LoRa®. LoRa®iz{, N ] LAf#H] 62.5kHz, 125kHz, 250kHz A1
500kHz ## %

BT STM32WLES [#3 KD e f=F & 4, B fit UART, 12C, SPI, ADC #1 GPIOs it )
PERLFHIER . AN ARFR B B AT fa A B 3AT I 9, B P2k D (UART) ££T- boot #8258 i
S MR HEET B A EE MCU H R, WIRTLLEE SWD 58 R P #ERR A be s .

RHFOMOE5 H it & =4 1#%5, RHFOMOES5-LF22, RHFOMOES5-HF14 #1 RHFOMOE5-HF22,
RHFOMOES5-LF22 37 22dBm@LF band (434/470MHz); RHFOMOE5-HF14 37#F 14dBm @ HF band
(868 MHz); RHFOMOE5-HF 22 57 22dBm@HF band (868/915MHz).

i HEAE P«

RHFOMOES

Figure 1 RHFOMOE5 Schematic diagram
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2.1 e X
Figure 2 RHFOMOES5 Pin arrangement
Table 1 RHFOMOES pinout
Number Name Type Description
1 VCC - Supply voltage for the module
2 GND - Ground
3 PA13 I SWDIO of SWIM for program download
4 PA14 I/0 SWCLK of SWIM for program download
5 PB15 1/0 SCL of 12C2 from MCU
6 PA15 I/0 SDA of 12C2 from MCU
7 PB4 I/0 MCU GPIO
8 PB3 I/0 MCU GPIO
9 PB7 I/0 UART1_RX from MCU
10 PB6 110 UART1_TX from MCU
11 PB5 I/0 MCU GPIO
12 PC1 I/0 MCU GPIO ; LPUART1_TX from MCU
13 PCO I/0 MCU GPIO ; LPUART1_RX from MCU
14 GND - Ground
15 RFIO I/0 RF input/output
16 GND - Ground
17 RST 1/0 Reset trigger input for MCU
18 PA3 I/10 MCU GPIO; USART2_RX from MCU
19 PA2 I/0 MCU GPIO; USART2_TX from MCU
20 PB10 I/0 MCU GPIO
21 PA9 1’0 MCU GPIO
22 GND - Ground
23 PAO I/0 MCU GPIO
24 PB13 I/0 SPI2_SCK from MCU; Boot pin(Active low)
25 PB9 1’0 SPI2_NSS from MCU
V1.6 2023-5-10
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26 PB14 1/0 SPI12_MISO from MCU
27 PA10 I/0 SPI12_MOSI from MCU
28 PBO 1’0 Unavailable; Suspended treatment

3 SR

3.1 R TAE& M

BB N R AN I HUE i KE S R RO &SI,

Table 2 Absolute Maximum Ratings

Item Description min max unit
VCCmr (A EREENES -0.3 +3.9 \Y
Tmr IR -40 +85 C
Pmr SHHINAG 5 - +10 dBm
AL,
3.2 E¥ TIEX&M
Table 3 Recommended Operating Conditions
Item Description min max unit
VCCop it g +1.8 +3.6 V
Top W -40 +85 C
Pop IETE N ERS) - +10 dBm
3.3 BB IR IR
Table 4 RHFOMOES features

ITEMs Parameter Specifications Unit

Size 12(W) X 12(L) X 2.5(H) mm
Structure

Package 28 pins, SMT

power supply 3.3V type \%

Sleep current 2.1uA (WDT on); uA
Electrical 50mA @10dBm irT 434MHz typic.al value

(Transmitter + MCU) mA @ min z typical value only for

RHFOMOES5-HF14
118mA @22dBm in 868/915MHz typical value

V1.6 2023-5-10
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6.7mA @BW125kHz, 434MHz typical value
Operation current ;
.7TmA @BW125kHz, 470MH | val A
(Receiver + MCU) 6.7MmA @ 5kHz, 470MHz typical value m
6.7mA @BW125kHz, 868/915MHz typical value
22dBm max @434/470MHz
Output power 14dBm max @868MHz only for RHFOMOES5- dBm
HF14
22dBm max @868/915MHz
@SF12, BW125kHz
Fr(MHz) min type max
Sensitivity 434 - -134.5 -136 dBm
470 - -136.5 -137.5
868/915 - -135 -137
. <-36dBm below 1GHz dBm
Harmonics
<-40dBm above 1GHz dBm
RFIO RF port
UART 3 group of UART, include 2pins
12C 1 group of I12C, 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
Bl
4 BLEY G BRI
4.1 RHFOMOES5-LF22 483K
RF Power
22
21
20
19
18
= 15
5 14
% 13
a 12
v 11
10
9
8
7
6
5
1.8 2.1 2.4 2.7 3 3.3 3.6
voltage/V
434MHz 470MHz 480MHz 490MHz e 500MHz 510MHz
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Figure 3 RF Power vs Voltage (434~510MHz)
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Figure 4 RF Power VS Temperature (434~510MHz)
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Figure 5 RF Receiver Sensitivity vs Spreading factor (434~510MHz)
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RF Receive sensitivity
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Figure 6 RF Receiver Sensitivity VS Temperature (470MHz)
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Figure 8 Harmonic(1GHz~3GHz)@Frf=470MHz, TXOP=22dBm

4.2 RHFOMOES5-HF14/HF22 1 g5k
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Figure 9 RF Power vs Voltage (868MHz) only for RHFOMOE5-HF14
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Figure 10 RF Power VS Temperature (868MHz) only for RHFOMOE5-HF 14

RF Power
1.8 2.1 2.4 2.7 3 33 3.6
voltage/V
368N Hz 8880 Hz7 — es—S02 MHz 915MHz  e—S78MNHz

Figure 11 RF Power vs Voltage (868~928MHz)
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Figure 12 RF Power VS Temperature (868~928MHz)
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Figure 13 RF Receiver Sensitivity vs Spreading factor (868~928MHz)
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Figure 14 RF Receiver Sensitivity VS Temperature (868MHz)
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Figure 15 RF Receiver Sensitivity VS Temperature (915MHz)
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Figure 18 RHFOMOES Module appearance
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Figure 19 PCB footprint
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5.2 fREET AN O

Bx 7 JLML ) GPIO FAT—41 SPI E U+ S SO HLIKIE I 48, MCU Al GPIO #f 2
5l B4 UART(H T AT484) | 12C, ADC %, Xt T-IRLLA5 BAERLAL ) v b MCU BEATE A I R Blidh
JEAMBE I R UL, X E 1 GPIO 2 11 REH £ 48 K Z 2N FH T oK

5.3 3T RHFOMOES Hith 1% it

RHFOMOES Witk 4=k ) LORaWAN®HMSUFT AT F5 845, IX K H153E T 1Z AL 1) LoRaWAN® &%
HARBIEE RS, LLR 2 H RHFOMOES 3% 5 2 LoRaWANSR FHFE 7 (L S 4t . H 04
UART A1 NRST i85 FHL MCU Jf k1% AT a4 EITT,

BEAk, BEER ) Pin24 Heith 2 fiHeam il 2 A\ Boot T2 2.
R 28 51K PBO AU A AL FE, A SVF Ly s

]

GFIO

HostMCU__ ANT LF

RXD
SMA-SOKE-13

MCU

G5

Figure 20 Reference design based on RHFOMOE5

6 LoRaWAN®R {5 B

6.1 LoRaWAN®; F

LORaVWAN®H 2 [ H 25 S SR T 05, S 7 AR 25 I 452 2 (AT R Pk o0 63 bt F
IP IR B N IR S5 2%, T S LoRa®Ei#® FSK 5 — A Ei & £ AN Wil s . @ 52X,
R A TR M A P 4 R 2 S ) AT

T AT 5C 2 T R A o P AN R RO R %, T )k B A DA MR B (3T o, ANTR] A3 22 )
HAFH RIAF G S 55, LoRa®HJi# A m] LA 300bps 2| 50Kbps. Jy 1 i it 4 iy Al
R RO, %R 55 e i T K 3E N (ADR)E Y s (R 5 Ryt =%
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TR B A REAEARATIN R),  DMEATE AR, EREHLE—MEIE LA, HERFEBUR 1T
1) RS A R ETE R AR . IXAEMS RGP TPUH RE 0 T 58
2) 5 R IR IR B K AT I T (55308 10 3 B B TR )0 o8 22 B IR i Y (R AR 22 3 )

RHFOMOES Bith4ERk T ST AMBAKINFE IC STM32WLES. 7EHEARA K T IR 2.1uA, iZEE e &4
F LoRaWAN®H & Fh R FH . .

6.2 =+ RHFOMOES5 &1t LoRaWAN®9E,§%f§E§%§

RHFOMOES5 £ %1% 7 4k LoRaWAN®HRHEEM LI AT 844 . & H 3B —FR & #.1 MCU 1R
T, {HAE & CokAEH] RHFOMOES, Mfi42#A SEHL LoRaWAN®HMI . iX 45 BT 35 B 25 7 s MoKy
{E A% P i HET] LORaWAN®T 17,

Host MCU
STM32L0xx
AT command
UART

s RHFOMOES5

Antenna

I2C/ADC

other interface

any _

&\

Figure 21 Design of LORaWAN® wireless sensor based on RHFOMOE5 module
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7 TG R

FAR YT FF:  support@risinghf.com
HE A salescn@risnghf.com

M salesww@risinghf.com

Part Number MCU TX Power (dBm) M::ITem
RHFOMOES-LF22 ROM 64~256KB / RAM 64KB 22dBm@LF (434/470MHz) Yes
RHFOMOES5-HF14 ROM 64~256KB / RAM 64KB 14 dBm @HF (868MHz) Yes
RHFOMOES-HF22 ROM 64~256KB / RAM 64KB 22 dBm @HF (868/915MHz) Yes

Table 5 Ordering Information

V1.6 2023-5-10
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8 Revision

V1.6 2023-5-10
+ 11 RHFOMOE5-HF 14 % S #ik

V1.5 2023-2-2
+ BRI A%

V1.4 2020-09-25
+ FHT STM32WL5 #iik
+ BT A P

V1.3 2020-05-06
+ 11 RHFOMOES5-HF22 g 244
+ 53 RHFOMOES5-LF22 14 fg &%k

N

V1.2 2020-03-03
+ 1891 STM32WLES #ik
+ 170 Boot FF 22 #4iR

V1.12019-12-18
+ Y1k
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Please Read Carefully:
Information in this document is provided solely in connection with RisingHF products. RisingHF reserve the right to make chan ges, corrections,
modifications or improvements, to this document, and the products and services described herein at any time, without notice.

All RisingHF products are sold pursuant to RisingHF’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the RisingHF products and services described herein, and RisingHF
assumes no liability whatsoever relating to the choice, selection or use of the RisingHF products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by RisingHF for the use of such third party
products or services, or any intellectual property contained therein or considered as a warranty covering the use in any mann er whatsoever of
such third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN RISINGHF’S TERMS AND CONDITIONS OF SALE RisingHF DISCLAIMS ANY EXPRESS OR
IMPLIEDWARRANTY WITH RESPECT TO THE USE AND/OR SALE OF RisingHF PRODUCTS INCLUDING WITHOUT LIMITATION
IMPLIEDWARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE
LAWSOF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

RISINGHF PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS OR
ENVIRONMENTS. WHERE RISINGHF PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS
AT PURCHASER'’S SOLE RISK, EVEN IF RISINGHF HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY RISINGHF AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY
DOMAINS ACCORDING TO RISINGHF PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED
ARE DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of RisingHF products with provisions different from the statements and/or technical features set forth in this document shall
immediately void any warranty granted by RisingHF for the RisingHF product or service described herein and shall not create or extend in any
manner whatsoever, any liability of RisingHF.

RisingHF and the RisingHF logo are trademarks or registered trademarks of RisingHF in various countries.

Information in this document supersedes and replaces all information previously supplied.
The RisingHF logo is a registered trademark of RisingHF. All other names are the property of their respective owners.

© 2016 RISINGHF - All rights reserved

http://www.risinghf.com

V1.6 2023-5-10
www.risinghf.com

17


http://www.risinghf.com/

