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REHAE AN 4t 11, RFIO_LF AT RFIO_HF. i+ RFIO_LF 7 G {RA0EL, L 410~525MHz,
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FTF LA ERER SX1276, RHF76-052 1437 £7(G)FSK F1 LoRa #5%5X. LoRa %= A LAf#
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\)
1.2 Bz X
1: 33
VCC GND
g GND RFIO LF g%
4 PA8 GND 30
5 PA9 RFIO_HF 29
6 PA10Q GND 28
NSS PAO
; SCK NRST %g
0 MISO PC13 35
10 MOSI SDA 24
11 USART CTS SCL 73
12 USART RTS USART RX 22
SWDIO USART TX
13 ¥ swerk pBs | 2!
E o =t o
SRR R
TnonRag
Figure 3 EHE
Table 1 F iR
Number Name Type Description
1 VCC - Fiufit e (typical 3.3V)
2 GND - Hh
3 PA8 I/O MCU ] GPI0——PA8
4 PA9 I/O MCU Ff] GPTO— PA9
5 PA10 I/0 MCU J GPI0—— PA10
6 NSS 1/0 NSS of SPI1 from MCU; B¢ MCU ] GPI0—PB12
7 SCK I/0 SCK of SPI1 from MCU; & MCU ] GP10—— PB13
8 MISO 1/0 MISO of SPI1 from MCU; B¢ MCU ] GP10—— PB14
9 MOSI I/0 MOSI of SPI1 from MCU; 5% MCU ] GPI0——PB15
10 USART1_CTS I/0 USART1_CTS from MCU;E MCU i GPI0——PA11
11 USART1_RTS I/O USART1_RTS from MCU; 8% MCU ] GPT0—PA12
12 SWDIO I/0 SWDIO of SWIM T 5¢% &
13 SWCLK 1/0 SWCLK of SWIM FH T 5e% N &
14 PA15 I/0 MCU f#] GPTO-—PA15
15 PB3 I/O MCU ] GPTO-—PB3
16 PB4 I/0 MCU [f] GPT0— PB4
17 NC - HUPUERET] GND
18 NC - HPOERT] GND
19 NC - HPOERT] GND
20 PA3/ADC3 I/O MCU FJ GPI0——PA3; B3 ADC3 #ii \
21 PBS I/0 MCU F¢] GPTO-—PB5
22 USART1_TX 1/0 USART1_TX from MCU; MCU ] GPI0—PB6
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23 USART1_RX I/0 USART1_RX from MCU; MCU HJ GP10——PB7
24 12C_SCL I/O SCL of 12C from MCU; MCU HJ GP10-—PBS8
25 12C_SDA I/0 SDA of 12C from MCU; MCU ] GP10-—PB9
26 PC13/Wkup2 1/0 Wake up pin for MCU; 8% MCU ] GPT0——PC13
27 NRST | MCU A7 i A H N
28 PAO/ADO I/O | MCU fJ GPT0O——PAO; B ADCO % A\
29 GND - Hh
30 RFIO HE ) AR N Bl H, EE T 860~1020MHz

- (1¥ RHF76-052)
31 GND - Hh
32 RFIO_LF - A% N\ B, L 410~525MHz
33 GND - Hh

2 SR

2.1 X HE R KAE

X B el R A AUE e KME & T B0k & TR IR H TR E 210,

Table 2 £ HiE KA E
Item Description min max unit
vCCmr HEH L 0.3 +39 |V
Tmr B -55 +115 | C
Pmr SR RN - +10 dBm
2.2 BAETE
Table 3 $1ETEHE
Item Description min max unit
VCCop (eEENEENEN +1.8 +36 |V
Top B -40 +85 C
Pop SR KA\ - +10 dBm

2.3 HEHHR%

PLUR RIS A FE T W IR L d )k 3.3V, HE+25°C. WIARKFRULHA,
IR 2 fd A 40 A5 RHF76-052DM.

Table 4 BRI
miH ¥ R Bhr
. R~F 23(W) X 28(L) X 2.6(H) mm
ELES 33 pins, SMT

Rev0.7 2019-10-11

RisingHF




RisingHF

RHF76-052
fEE R 3.3v L RU{E Vv
HEEFIR FL L 1.45uA uA
RS HLR 120mA @19dBm in 410~525MHz mA
(H7{E, ¥ MCU) | 45mA @14dBm in 860~1020MHz mA
PR IR 16mA @BW125kHz, 410~525MHz mA
(MAYE, & MCU) | 15.5mA @BW125kHz, 860~1020MHz mA
_ b T #x K 19dBm @410~525MHz dBm
AR K 14dBm @860~1020MHz dBm
-139dBm @SF12, BW125kHz,
N 410~525MHz dBm
B R BT -137dBm @SF12, BW125kHz, B
860~1020MHz (RHF76-052)
B () <-42dBm below 1GHz dBm
<-35dBm above 1GHz dBm
U (i ) <-40dBm above 1GHz dBm
RFIO_LF AT N4 H (410~525MHz)
RFIO_HF T AT N4 (860~1020MHz)
SPI SPI # 1, include 4 pins
USART USART #% M, include 2pins
#0 usB USB $2 11, include 2 pins
12C 12C # 1, include 2 pins
ADC 2 /> ADC %i N\, include 2 pins
GPIOs 8 MNAIAM GPIO (B iR B2 1141)
NRST FEL

3 JERGH I e

PLURRAE IS EI R T 0 SR EE 3.3V, I +25°C. WK UL,
R & A 2H 2 5 RHF76-052DM.
Table 5 RHF76-052DM K5 R iR @ 470MHz~510MHz

Freq/MHZ 465 470 475 480 485 490 495 500 505 510
Txop/dBm 18.89 18.63 18.7 18.61 18.53 18.6 18.85 18.68 18.75 18.8
H2/dBm -50 -48 -46 -45 -44 -44 -45 -45 -46 -46
H3/dBm -49 -50 -50 -50 -51 -51 -52 -52 -52 -53
H4/dBm <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60
H5/dBm <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60
Table 6 RHF76-052DM il i{@ 470MHz~490MHz
Freq/MHZ 470 475 480 485 490
SF12 -139 -138 -138.5 -138.5 -138.5
SF11 -135.5 -136 -136 -136.5 -135
SF10 -132 -132 -133 -132 -132
SF9 -129.5 -120.5 -129 -129 -129
SF8 -127 -126.5 -126.5 -126.5 -126.5
SF7 -123 -123 -123 -123 -123
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Table 7 RHF76-052DM Xk 514 8¢l @ 9o2MHz~928 MHz
Ferq 902 904 906 908 910 912 914 916 918 920 922 924 926 928
/MHZ
Txop 13.96 13.96 14.03 13.95 13.96 13.95 14.04 13.98 13.93 13.95 13.93 13.94 13.93 13.92
/dBm
H2 -48 -48 -47 -47 -47 -47 -47 -47 -47 -48 -48 -48 -48 -48
/dBm
H3 <60 <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60 <-60 -60
/dBm
Table 8 RHF76-052DM #t {4l @ 902MHz~928 MHz
Freq 902 904 906 908 910 912 914 916 918 920 922 924 926 928
/MHZ
SF12 -138.5 -138.5 -138.5 -138 -138 -138.5 -138 -138 -138 -138 -138 -139 -138 -138
SF11 -135.5 | -135.5 | -135.5 -135 -135 -135 -135.5 -135 -135 -135 -135 -135 -135 -135
SF10 -132.5 | -132.5 | -132.5 -132 -132 -132 -132 -132 -132 -132 -132 -132 -132 -131.5
SF9 -129 -129 -129 -129 -129 -129 -129 -129 -129 -129 -129 -129 -129 -128.5
SF8 -127 -127 -127 -127 -127 -126.5 | -126.5 -127 -126.5 -126.5 -126.5 -126.5 -126.5 -126
SF7 -124 -124 -123.5 -124 -123.5 | -123.5 -124 -124 -123.5 | -123.5 | -123.5 -123 -123 -123
=== 434MHz
== 470MHz
=== 868MHz
=@— 915MHz
1
1.8 2.1 2.4 2.7 3 3.3 3.6
Figure 4 #iHZh# vs BB E
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F‘ Keysight Spectrum Analyzer - Swept SA ‘E_“_'EﬂJ&I
w | RF |s0Q ac | | | SENSE:INT| | ALIGN AUTO iUl:SB:UE PMFeb 27, 2015
|Center Freq 3.505000000 GHz | Avg Type: Log-Pur TaE[Ta3asg|  Frequency
PNO: Fast 50 17ig: Free Run TECPNN o
IFGain:Low Atten: 40 dB DETJH N NN H
Auto Tune
10 dBidiv. Ref 21.00 dBm
Log 1
1.0 Center Freq||
100 3.505000000 GHz
-9.00
e StartFreq||
2430 10.000000 MHz
-39.0 1
-49.0
i Stop Freq||
7.000000000 GHz
-E9.0
Center 3.505 GHz Span 6.990 GHz CF Step
Res B 100 kHz VBW 100 kHz Sweep $42.9 ms (1001 pts)||  699.000000 MHz
Aut M
I % 5| ik
1 N 429.40 MHz 19.09 dBm
2| N f 1.296 16 GH -37.15 dB
B £ m Freq Offset
4 0 Hz
5 5
6
7
8
9
10
11 "
Fl i *
IMSG .STATUS
Figure 9 & @Frf=434MHz, fHiH % =19dBm
rﬁ Keysight Spectrum Analyzer - Swept SA [l & ]
.ﬂ | RF | 509 AC | | | SENSE:INT] | ALIGN AUTO {DZ:DE:ZE PMFeb 27,2015
|Center Freq 3.505000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast (0 1rig: FreeRun TYPE| WA
IFGain:Low Atten: 40 dB DET|N NNNNN
Mkr3 1.408 00 GHZ] AutaTune
10 dBidiv_ Ref 21.00 dBm -35.18 dBm
Log 1
no Center Freq||
1.00 3505000000 GHz
-9.00
99 3 StartFreq||
290 5 ? 10.000000 MHz
-390
-49.0
- Stop Freq||
I 7.000000000 GHz
-69.0
Center 3.505 GHz Span 6.990 GHz CF Step
Res BW 100 kHz VBW 100 kHz Sweep 842.9 ms (1001 pts) 699.000000 MHz
I X 7] Men
1| N 471.34 MHz 18.38 dBm
2| N f 946.66 MHz -43.08 dBm
3l N f 1.408 00 GHz -3518 dBm Freq Offset
4 0 Hz
5 E
6
7
8
9
10
11 e
IMSG STATUS

Figure 10 i @Frf=470MHz, $i}Th&=19dBm
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F‘ Keysight Spectrum Analyzer - Swept SA ‘E_“_'E?J&I
w | RF |s0Q ac | | | SENSE:INT| | ALIGN AUTO iUl:ZB 57 PMFeb 27,2015
|Center Freq 3.505000000 GHz | Avg Type: Log-Pur TAcE[1234 5 & Freguency
PNO: Fast 50 Trig: Free Run
IFGain:Low Atten: 30 dB e NN
Auto Tune
Mkr3 2.610 28 GHz
10 dB/div__Ref 17.00 dBm -43.04 dBm
Log 1
7.00 Center Freq||
200 3.505000000 GHz
130
e 5 StartFreq||
=30 ’3 10.000000 MHz
430
530 |
i Stop Freq||
7.000000000 GHz
730
. it Ll O L ol e e
Center 3.505 GHz CF Step
Res BW 100 kHz VBW 100 kHz Sweep 842.9 ms (1001 pts)|| 699.000000 MHz
Aut M
__ els k
1 862.78 MHz 14.55 dBm
2 N f 1.729 54 GHz -40.07 dBm
3 N f 2.610 28 GHz -43.04 dBm Freq Offset
4 0 Hz
5 E
6
7
]
9
10
11 =
Fl i *
IMSG .STATUS
Figure 11 i @Frf=868MHz, #iHIj#*=14dBm
ri KeyslghtSpectrumAnawzer Swept SA \iﬂ_@Jlﬁl
RF [50@ AC | | | SENSE:INT] | ALIGN AUTO |06:12:30 PMMar 19, 2015 Mark
Marker 4 3.658780000000 GHz \ Avg Type: Log-Pwr TRACE[1234 5 6 areer
PNO: Fast Cp0 Trig: Free Run TYPE wm
IFGain:Low Atten: 30 dB i Marker Table
Mkr4 3.658 78 GHz||on off|
10 dBidiv__Ref 20.00 dBm -53.57 dBm
Log 1
8.0 Marker Count’
0.00 [off
-10.0
200 Couple
00 Markers
on Off|
-0 > 3 1
500 ¥
E00
-70.o
Center 3.505 GHz Span 6.990 GHz
Res BW 30 kHz VBW 30 kHz Sweep 9.365 s (1001 pts)
_“
918.70 MH 14.73 dBm
g 1.827 40 GH -49.94 dBm
S ol All Markers Off
5 =
6
7
g More
10 20f2
11 =
> =
IMSG STATUS

Figure 12 £ @ Frf=915MHz, %1 1#=14dBm
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4 NFRER

4.1 #3%

RHF76-052 #& 33-pin SMD $f%:, 1T E:

1—23.00 CTmm—>

le—3.00 ¢(mmy—>

Figure 13 #ME R~ B
TR H T PCB layout ff) footprint(J£4%).

[€<—23.00 C(mm)

3 |

0. 8o " gdhj_anmm

1 ]
=3 -
L] vu) L1 ’g
iy | o] = ] E
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; 10000
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Figure 14 ¥ /74
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®
@IRiSiNGHF |
RHF76-052DM
V3.5.13

¢509.ZNnrye-did24
1000000004£56428:1n3

Figure 15 RHF76-052DM 17%15 B

4.2 RO
B 7 LA ZEER) GPIO M AI—2H SPT 14 A -6 transceiver f4 4L, MCU [ HAth
GPIO #25| i, f34% SPI, USART, I2C, USB £l 10 4> GPIO, £ 10 /> GPIO H & Hi/>rf
DIEN ADC. IXEeF (1) GPIO #: 11, X THRERRIMEIIH P RIIEEEH. E5%
# 1 PR DL STM32Lo51xx/STM32Lo52xx #iA% 4.

4.3 T RHF76-052 B £ &t

RHF76-0:

) GND

B3 3 RFIO_LF

DAD Llrs j GND

PAID - ] pas RFIO_HF

~ & Pal0 GND

ﬁ NS5 PA0

& N J SCE NRST

Slave (SPT Device} s XE T

USART1 _CTS ﬂ T D.?OSI sDA

i USART1 RTS 1 USART_CTS SCL

= 1 USART RTS USART RX
2 s SW USART TX |5
T I — =

PALS —RI0 2R

i=H ——FRI1 2R

=y —R12 2% =

PASADCS —RI3 2R GHD
{E=F

Figure 15 T RHF76-052 #HKSE %Ki}
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5 LoRaWAN K F

5.1 LoRaWAN/LoRaMAC

LoRaWAN WM& [f1Fh PR 052 B TE N Z%, WX OAE A1 sl AN 48 i 55 4 2 (A1 b . X D8
IERRE TP HEPRIE BN L IR 5 2%, 17119 s i & LoRa 8¢ FSK 5—ANEi# £ 4~ W
FIEAE . ISR, R TR AT SRS S B AT .
T SR 2 2 1] (PE AR A AN [F] AR R R, R Pk B2 THFEABE 3, AR
MR Z B EATH. RIEAF T A7 A%, LoRa [F3#EZ% AT LA 300bps #| 50Kbps.
T AT E R R DR 28 2 B KA, P86 iR 55 i o T R 1 3 S (ADR)E BT A T A
T,
TSR A AT REAEAT A 6], DMTAE R, fEREHLI —/ME1E RS, HRERFA LU &1

1) TSR R ETE LR . X R RGP TR /1 58

2) T SRR IR ) B AL A I 1] (13 188 19 3 B e [R]) A0 o 2 PR T B FH A0 B R0 2 3l () RS
RHF76-052 #iH £ T Semtech’s () SX1276 &5 A Al ST (K Th#E MCU. 7EREIRIE R T
LY 1.450A, IR & & T LoRaWAN ¥ &8 .

5.2 RHF76-052 with LoRaWAN
Kl 16 F1E 17 B~ T RHF76-052 BRI DiFE. FEFA DiFefi 7k, #1453 MCU Fishix
(R DIFESR /) o
Bl 16 iTLAVEH, fERMTE N2 EHEMAENE M, X5 LoRaWAN Class A & —Ff.
RX1, SF UMM SF12 (F55 EATIREF—E0 o Wi RXu AU EIEdEw, B4
2FFE RX2 % H. RX2 & HA[M# ] SF9 (HHE LoRaWAN Bl AR e, AN [F] i Hi X )
TG REAFED o
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Tek Stop
© - TX Window - -
:_L.l
By{out
1 @ 10.0mA j[400fns }[2.50ksgs' ] o 7 1.20mA}
value Mean Min Max Std Dev 10k points
& viax 420mv  420m  420m  420m  0.00
@ Min —400mV_ —400m _ —400m  —400m _ 0.00

14:58:11
Figure 16 RHF76-052 LoRaWAN #ix F B 5 K T &
(R A BRI 1750

K 17 7 RXa & FULE] 7 AT a6,
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Tekstop —
TX Window
Packets Received from
server in RX windowl
e
Bliout
{ @ 10.0ma ][400ms ][2.50k8_/s ][ @ - I.ZUmA}
value Mean Min Max std Dev 10k points
@ Max 420mv 420m 420m 420m 0.00
@ Min —400mY¥  —400m —400m -400m  0.00 2 Mar 2013
14:58:11

Figure 17 RHF76-052 1%t LoRaWAN K fl i} A shitr & E
(RX window1 it T TR R)

5.3 T RHF76-052AM it LoRaWAN 1& /%38
RHF76-052AM /45 T 425k LoRaWAN #5#E P AT #5419 Modem., %/ H 3 —
PR A MCU /E v E4%, Fnldid B DRz RHF76-052AM, M #E KA SEEL
LoRaWAN M. XA B+ 8 B2 P s Uk 4% Beas 7= i #E 1) LoRaWAN 137,

Host MCU

AT command
UART
RHF76-052AM
J . 4 Antenna

PR

12¢/SPI/ADC/ 52
others interface — e B

8NN3 121

y

Figure 18 %1 RHF76-052AM ¥ i LoORaWAN 14 /& &%
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RHF76-052
> 2
6 T s 8
AR 32 #5: Support@RisingHF.com
(B
FE: Salescn@RisingHF.com
#4h: Salesww@RisingHF.com
Table 9 T E
434/470MHz | 868/915MHz
N P;r; r MCU TX Power TX Power McﬁiTem VeFr:\iIon Status
umbe (dBm) (dBm)
RHF78- ROM-B84KB-/RAM-
DS2AM 8KR 19 NA Xes 2419 EOL
RHF78- ROM 64KB / RAM
052AL KB 19 NA Yes | 2119 | MP
RHF76- ROMB84KB-/RAM-
052CM 8KR NA 19 Xes 2419 EOL
RHF76- ROM 64KB / RAM
05201 oKE NA 19 Yes | 2119 | MP
RHF76- ROMB84KB-/RAM-
. SKE 49 14 Yes | 2449 | EoL
RHF76- ROM 128KB /
0520M RAM 20KB 19 14 Yes | 3513 | MP

KA AT TR BRAE MR T BN, TEEE DR S0M:

<[RHF-PS01709]LoRaWAN Class ABC AT Command Specification>;

<[RHF-PS01509]LoRaWAN Class AC AT Command Specification>;
<[RHF-ANo01700]RisingHF LoRaWAN AT Command Firmware Complete>.
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RisingHF RHF76-052

Please Read Carefully:

Information in this document is provided solely in connection with RisingHF products. RisingHF reserve the right to
make changes, 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 manner 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 RsingHF 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.

© 2015 RisingHF - All rights reserved

http://www RisingHF.com
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