LRAE B

1. STM32WL fij4y 6. STM32WL {1 HHSTM32 CubeMX fili#LoRa 7 i v H

2. STM32WL Filifd: 2 4~ 7. STM32WL LoRa RF i

i . = M A
3. STM32WL Ao 8. STM32WL 2244528

4. LoRafiLoRaWAN+43 9. STM32WL FUOTA ¥ it
) JI 0

5. STM32WL LoRa #2144
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1 LoRa RF MXInE
2 STM32WL LoRa RF I iE#85E

3  STM32WL LoRa RF Mif753E
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LoRa RF Jhz{In E

LoRa®E WL I H :
e TX:

1. TXEHIN=R

2. TX i8Rz

3. Z¥Euli,

« RX:
1. RX RN
2. FHAOREZE NS
3. IMFRIREASRME
4. RXEENIL

i
1. BRI AT IESEINEEKRKLSELELZTENE, EERIETSI EN 300 220-1/ARIB STD-T108 /FCC 15-247,

2.STM32WL RFMYBEIFEES X5 B HEDS13105 Multiprotocol LPWAN 32-bit Arm Cortex-M4 MCUs, LoRa, (G)FSK,
K’[ (G)MSK, BPSK, up to 256KB Flash, 64KB SRAM (version 8) 5
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http://www.st.com/resource/en/datasheet/DM00648230.pdf
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« W l
« STM32WL55JC Nucleo Board
s SUIHRNUCLEO-WL55JC1: 868/915/923 MHz
o {KSARNUCLEO-WL55JC2: 433/470/510 MHz
UM2592: STM32WL Nucleo-64 board (MB1389)

- SmESN
- TXToAEHL
1B, ZEh
- HHWE
- IEHNFIEN

- (EER%ERE
« RX REEMN
«  RX PEZENA
. FEHEABETHUR
«  RSSIMH
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https://my.st.com/content/ccc/resource/technical/document/user_manual/group1/ca/29/18/99/8c/6a/48/be/DM00622917/files/DM00622917.pdf/jcr:content/translations/en.DM00622917.pdf

IREEERR

1.STM32WL TX izt

e STM32WL

USB Cable

2.STM32WL RX lljz{
PC

USB Cable

..........
L8 >

o
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At

A COM16 - Tera Term VT - O X

File Edit Setup Control Window Help
AT+TCONF=4708:22:125:7:4/5:0:8

« STM32WL Nucleo tR#2ELoRaWAN_AT_Slave FW:

STM32Cube_FW_WL_V1.0.0\Projects\NUCLEO-WL55JC\Applications\LoRaWAN\LORaWAN_AT_Slave il

: Bandwidth= 125000 Hz
: SF=17

: GR= 4/5

¢ LNA State= 0@

¢ PA Boost State= @

> N ¢ modulation LORA
o ﬁ |‘j $ l:' I:AT jﬁé 7, ﬁ 9: Payload len= 16 Bytes
1@: Frequency deviation not applicahle
11: LowDRopt([@ to 2]= @

ANS5481: LoRaWAN® AT commands for STM32CubeWL 12 BT product not applicahle
can he copy/paste in set cmd: AT+TCONF=470000000:22:4:7:4/5:0:0:1:16:25000:0:3

ar-rione - SN (RIF T3¢ G6st
245959 :Tx FSK Test
0K

5 Node-RED Dashboard (=0 @ i I

- fFISTM32CubeMonitor version 1.1.08EH ¥4 —GUI
AT AR [ [ -=EREmEEm

https://wiki.st.com/stm32mcu/wiki/STM32CubeMonitor:Wireless Long Range RF Test

i

Ky | 9
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https://my.st.com/content/ccc/resource/technical/document/application_note/group1/63/ee/3a/53/c3/49/46/c1/DM00699239/files/DM00699239.pdf/jcr:content/translations/en.DM00699239.pdf
https://wiki.st.com/stm32mcu/wiki/STM32CubeMonitor:Wireless_Long_Range_RF_Test
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FRFII

WL B O FAT #5472

o MR FEE2: EHSTM32CubeMonitor
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AT 84

BIESE:

rAT+TFt55I: Starts RF R35] tone test

AT+TTONE: 3tarts RF Tone test

AT+TTLRA: Set Nb of packets sent with RF Tx LORA test

AT+TRLRA: Set Nb of packets to be received with RF Rx LORA test

AT+TCONF: Config LORA RF test [Freg in Hz]:[Power in dBm]:[Bandwith in kHz].[SF].4/[CR][Lna].[PA Boost]

\ AT+TOFF: Stops on-going RF test

J

AT+CERTIF: Set the module in LoraWwan Certification Mode
AT+VL: Set the Verbose Level with integer from O(VLEVEL_OFF) to 3(WVLEVEL_ H)

AN5481: LoRaWAN® AT commands for STM32CubeWL

Lys
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https://my.st.com/content/ccc/resource/technical/document/application_note/group1/63/ee/3a/53/c3/49/46/c1/DM00699239/files/DM00699239.pdf/jcr:content/translations/en.DM00699239.pdf

EJ
-
=
cu

f

Tera Term: Serial port setup

Port: COM19 v

. j:]'ﬁ% OTE, Baud rate: 9600 v
Data: 8 bit v Cancel
- MEERECESO parly: m—
Flow control: noma—v

Transmit delay

OK

0 msecfchar 0 msecfline

Lys 14
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WP IR

1. fESTM32WL Nucleofx I F#LoRaWAN_AT Slave FW :
STM32Cube FW_WL_V1.0.0\Projects\NUCLEO-WL55JC\Applications\LoRaWAN\LoRaWAN_AT_Slave

2. /i FMicro USBZ: % E: ' STM32WL Nucleo#, 3TH-& 0 T H,
3. UART it &= 9600, 8b, 1 M= IEA7, TTEE:, Toimds.
4. 7E £ LI AT B FIATH8 4

Ky 15
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MLERF Z2HFEERE FNE

AT+TCONF= :Config LORA RF test [Freq in Hz]:[Power in dBm]:[Bandwith in kHz]:[SF]:4/[CR]:[Lna]:[PA Boost]
2:45): Freq:470Mhz, TX:22dBm, BW:125KHZ, SF:7, CR:4/5 AT+TCONF=470:22:125: 7:4/5:0:0

T COM16 - Tera Term VT — L] X

o ATTE[‘/%\ File Edit Setup Control Window Help

12 BT product not applicable
e AT+TCONF=470:22:125: 7:4/5:0:0 an be copy/paste in set cmd: AT+TCONF=86800000A:14:4:12:4/5:0:0:1:16:25000:0:3

. =7 K
AT+TCONF=" ﬁrﬂcouF:q?a:zz :125:7:4/5:0:0

Freq= 4700008080 H=z
: Power= 22 dBm
: Bandwidth= 1258688 H=z

: SF= 7
: CR= 4/5

T+TCONF-7
1:
3

: LNA State= 8B
: PA Boost State= @

: modulation LORA
Payload len= 16 Bytes
1@ Frequency deviation not applicable
11: LowDRopt(B to 21= @
12 BT product not applicable
an be copy/paste in set cmd: AT+TCONF=470000000:22:4:7:4/5:0:0:1:16:25000:0:3

life.augmented
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TFERF TX

- ATIES:AT+TTONE

X l)\Jl TQWJ I

MEXLEEREE: SA Configure: Freq= 470MHz, SPAN= 2MHz, AMPT=

25dBm, offset=0, RBW=VBW= Auto, MAX HOLD mode, Peak Value.

T COM16 - Tera Term VT

File Edit Setup Control Window Help
AT+TCONF=470:22:125:7:4/5:8:0

OK

AT +TCONF=?

1: Freq= 4?BBBBBBB Hz
2: Pouwer= 22 dBm
3: Bandwidth= 125600808 Hz
4: SF= 7
5: CR= 4/5
6: LNA State= 8

7: PA Boost State= @

8: modulation LORA

9: Payload len= 16 Bytes

18: Frequency deviation not applicable
11: LowDRopt[® to 21= 8

12 BT product not applicable

can be copy/paste in set cmd: AT+ICONF=470000000:22:4:7:4/5:0:0:1:16:25000:0:3

at-rrone | SR (RIF T sk

245959 :Ix FSK Test

life.augmented

Spectrum
D X Ref: 25.0 dBm
Att: 40 dB

Center:470 Miz

Save

20/08/20 13:39 '
RBW: 30 kHz SWT: 20 ms Trace: Max Hold
. 30kHz  Trig: Free Run Detect: Max Peak

Span:2 MHz
P T ——ee————

Screenshot

17
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RX Mizi&s

RFZ (L & : Freq:470MHZ, SF:7, BW:125KHZ , CR:4/5 , Idro:off ,TX=22dBm

o Eh

. B A — .90. . 7. .N- L
AT 4 AT+TCONF=470:22:125: 7:4/5:0:0 Command: AT+TTLRA=10 Sensitivity: -125dBm
: T COM16 - Tera Term VT — O b4 T COM16 - Tera Term VT —_ O X
File Edit Setup Control Window Help File Edit Setup Control Window Help

st RF R iest

:PRE OK

tHDR OK

:0OnRxNane

:Rssilalue=-111 dBm. SnrUalue=-8
:Rx 1 of 18 >>> PER= 0 x«

:PRE 0K

: Freq= 479008008 Hz :HDR OK

: Power= 22 dBm :OnRxDone
: Randuidth= 1250008 Hz iRssilalue=-111 dBm, SnrUalue=-8

:(gp= 7 :Rx 2 of 18 >>> PER= @ x
: CR= 4/5 :PRE OK
h: LNA State= 9@ :HDR OK

: PA Boost State= @ :OnRxDone
8: modulation LORA :Rssilalue=-112 dBm, SnrValue=-8

?: Payload len= 16 Bytes tRx 3 of 18 >>> PER= 0
10: Frequency deviation not applicable s :PRE OK

11: LowDRopt[@ to 21= 0 :HDR OK

12 BT product not applicahle :OnRxDone

an be copy/paste in set cmd: AT+TCONF=470000000:22:4:7:4/5:0:0:1:16:25000:0:3 iRssilalue=-111 dBm, SnrUalue=-8
:Rx 4 of 18 >>> PER= @ «

:PRE 0K

:HDR 0K

life.augmented
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STM32CubeMonitor

STM32CubeMonitorl.1.08, EHTAR A LANZUIA R STM32WLINH :
- E/RRSSIE
. RIFEERES
. PERilL;
o TX,RXHEXMK
« RIX AT I5SEISTM32WL
« 1TELoRa® HIEBRJAIrTime

Ky 20
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fic B Nucleo#i I

fE£STM32WL Nucleo #x_E}EELoRaWAN_AT Slave FW:

STM32Cube FW_WL_V1.0.0\Projects\NUCLEO-WL55JC\Applications\LoRaWAN\LoRaWAN_AT_Slave

Ky 2
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it & STM32CubeMonitor

1.FJHFSTM32CubeMonitorl.1.0, &8 3~— 1 EN\ s
HIBasic_Flow(EEEZEMFR). 1XBT SARF N ¥
IUATRE json3ZfH -

STM32Cube FW_WL_V1.0.0\Projects\NUCLEO-

WL55JC\Applications\LoRaWAN\LoRaWAN_AT_Slave\STM32C
ubeMonito\WLR_RF _test.json

Basic f|
STM32 T v ]

RIS

About STM32CubeMonitor
Help

Q

Ky 2
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it & STM32CubeMonitor

2. S ARF MR jsonS4:

STM32Cube_FW_WL_V1.0.0\Projects\NUCLEO-

WL55JC\Applications\LoRaWAN\LoRaWAN_AT_Slave\STM32 ‘ 2l -
CubeMonitonWLR_RF_test.json < PEERE I L e B ST

Al WEwHs FEE

Lys
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STM32CubeMonitor

Lo

STME: 0 =% DEPLOY (Z DASHBOARD

Q Serial Port Pl |||l i mm EE
SEls— s . N ~ STMicroelectronics - Al - -
3. S A\RF WiAtE json3 4 BIhfa, XEmikR S— = e

|
9 &R Basic_Flow

2X1ABYBasic_Flow: . | N e

direct
e v @k

'_‘ Basic flow to start with
_ STM32CubeMonitor.

REERRE: Basic_Flow i | i & s -
o -
e “Tb9ed63e 213818"
BeE Basic_Flow E=123 Basic_Flow
wE =8
i
hi h2 W B I = (= 6|~ |% 7’ v ik
1+ # Basic flow to start with STM32CubeMonitor. Basic flow to start with
STM32CubeMonitor. 24
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it & STM32CubeMonitor

4. STM32WL Nucleo #Ri@iMicro USB e®, =
QEEDA Serial Fort B RF Ul Control RF Lora RX RF FSK RX RF Lora TX P le|le= imL oW -
ZeIENEBIX, STM32CubeMonitorEiREOA: G .

v am
7 -gbo49bad e11408°

L] £#  SenalPortA
SERIAL PORT CONFIGURATION AND AT RESULT PARSER ws =8

SELECT SERIAL PORT HER v fiik

:

;

iE

Lys

25
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5. EeESOA ImO:

Lys
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 STM32CubeMonitor

i & o -~

v Panm

Provides configuration
options for a serial port.

The search button should
return a st of available

| serial ports to choose from,
Of you can type in the
location if known

Optionally watt for a start character of

Spitinput | on the character
and deliver | ascii strinas v

The DTR, RTS, CTS and
| DSR switches can be used ~

ZajiE ctrl e 1
":Hnﬂﬁﬁlmf”b

@ Output
Add character to output messages

=Request
Default response timeout 10000 | ms

EARETIPIR

Tip: the "Spiit on” character Is used to spiit the input into separate -

26



' STM32CubeMonitor

6. REDEPLOVEEERFIEIFE:  1® o =
CubeMonitor —

QTS Serial Port A Sernal Port B RF Ul Control RF Lora RX RF FSK RX RF Lora TX Pl4|l= i Al i B M -

v am
I TR "84730974.3¢9dd8"

—_— - - L 2 $¥E Serial Pont A
[ SERIAL PORT CONFIGURATION AND AT RESULT PARSER
§ i 8 sedalin
—r— ~ BF -
9 ( SELECT SERIAL PORT HER
From Flow == v fiik
v PENn

Reads data from a local
serial port

Can either

<
3
)
g

« wait for a “spiit”
character (default \n)
Also accepts hex
notation (0x0d)
v = Wait for a timeout in Y.

Armm &
== °

| Result parsing

’l 27
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7. BEDASHBOARD, ITFRFI
1, EB7xLoRa M TAE, "Ik

EAYTRE L

Lys

life.augmented

STM32CubeMonitoril iz 7 [t

= RF test LORA

RSSI TEST CW (TONE) TEST PER TEST TX/RX 48

Lora PER Results

Lora PER Parameters

Bandwidth 125

Spreading factor 12

Coding Rate 4/6

TX Power
0

Number of Frames

5

Multiple Frequency

Connection P~
@ =

status :

Lora PER Multiple Frequencies

Frames counter

testing !

werrae®  serial in

PORT HER

To Fiot

-TA

TR *80730974.3c90d8"
&5 Serial Port A
F

B -

v fEik

v PaENn

Reads data from a local
serial port

Can either

« wait for a “sphit"
character (default \n)
Also accepts hex
notation (0x0d)

« Wait for a timeout in

C x

EE ctrl BB

Start PER F[ﬂ;ency

28




STM32CubeMonitor i 7

8. RFllif{dashboard, B2 T AT LN LoRa,
EEFEFSK lix, AT CMDIZ(E
STM32NucelotR AR AIrTimegILTE :

i A i B M
v am

I TR 80730974 .3¢9dds"
& Serial PortA
B serial in
B -

PORT HER
v R

i [ v BaERD

Reads data from a local
serial port

Can either

« wait for a “split"
character (default \n)
Also accepts hex
notation (0x0d)
= Wait for a imeout in b
<

BF ctrl RERT S

Ky 29
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MizLoRa TX/RX, EEEIESTM32
WL Nucleo #R TAESRERFIINEZR, Afemh
START

Lys

life.augmented

STM32CubeMonitor LoRall iz #4145 I

= Node-RED Dashboard =
» . »,
RSSI TEST CW (TONE) TEST PER TEST
Lora TX RX

IX RF Frequency

868 868 B

TX Power
0

TX Connection . — RX Connection . L~
status : 6 status : L
RSSI

RSSI

- 120
A3 o

A

(Z DASHBOARD =

ifRE i & M ~

v {am

TR 8a730974.3c9dd8"
| $&E  Serial Port A
33 serial in
BF -
PORT HER
v ik

v BaEnn

Reads daia from a local
serial port

To Fiot Can either

« wait for a "sphit"
character (default \n)
.Y Also accepts hex
notation (0x0d)
= Wait for a imeout in b4
Olin! s

-0+ BAVOBLER

30



STM32CubeMonitor FSK izt z545] I

= Node-RED Dashboard =B
=

9 P+ |= i faE i @ W~

N s 3 : - 5 -
T "8d730974.3c9dd8"
SK PER Parameters FSK PER Multiple Frequencies %= Serial Port A
¥ senalin
Bandwidth Start PER Frequency
75000 863 B -
PORT HER
X Power End PER Frequency r v iR
0 864
Datarate Step PER Frequency " o] v SN
50000 0.2
Reads data from a local
Number of Frames . |
‘ g FSK PER Results e
. | To Fion Can either
Multiple Frequency @@ Frames counter « wait for a "spiit”
“ \ ["] character (default \n)
S Also accepts hex
‘ RSSI I st (OXM)
| « Wait for a timeout in h.4
Connection . ’a PER c x
status : . H o BER: ST
HWiEE
»
=0+
‘7] 31
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£STM32CubeMonitor _H{FF
AT I5SH/ESTM32WL Nucleo

e

Lys
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STM32CubeMonitor AT#5 42444 I

10:4321
10:4321 AT+
10:4321 | ATALTIME Get the local time in UTC format
10:43:21 +TRSSI Starts RF RSSI tone test
10:4321 JAT+TTONE Starts RF Tone test
10:43:221
10:4321
10:4321
10:4321
10:4321

ry data with the application Port=[1..199] and Ack=[0:unconfirmed. l:confirmed’
slot Period=[0:1s .. 7:128s](=2" Period)

AT+TTLRA= <PacketNb> <CR>. Set Nb of packets sent with R§ Tx test
}AT*TRLRA=<Packeth> <CR>. Set Nb of packets to be
| AT+TTX=<PacketNb><CR>, Starts RF Tx test: Nb of packets gent

10:4321 |AT% TCONF=<Freq in Hz>:<Power in dBm>:<Bandwidth jf kHz>:<SF>:4/<CodingRate>:<Lna>:<PA Boost>:

10:4321
10:43:22
10:4322
10:4322

AT+CERTIF=<Mode> <

10:4322 |AT+BAT Get the battery Level=[0..254)
10:4322
10:4322 |OK

module in LoraWan Certification with Join Mode=[0:ABP, 1:0TAA]

v s

PR "8d730974.3¢9dd8"
#= Serial Port A

%  senalin
B -
PORT HER
| 3 v
m v P

Reaas dgata from a local
serial port

[ To Flot Can either

« wait for a "spiit”
character (default \n)
Also accepts hex
notation (0x0d)
« Wait for a timeout in '

—— -0+ BA OB
32



£STM32CubeMonitor _E3H#1T
LoRaZEBAIrTimel &L,

Lys
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STM32CubeMonitor AirTime i} & 2543

Vi3

% Node-RED Dashboard

(Z' DASHBOARD =

= Lora Air Time
i AN i & W -

‘ : LoRa Modem settings

v &R
I TR 8d730974.3c9dd8"
$®E  Serial Port A
3 serial in

& F lguration
- Payload length (bytes)
51

Bandwidth (kHz) 125 ) l Presombie length (symbou)\

AL PORT HER
Coderate 1 Explicit Header e - v fiiE
N — m
A Air time of your LoRa frame CRC ves / v v PR
Reads data from a local

Spreading factor 12

B -

Modem configuration Yes serial port
b [ To Fiot Can either
Preamble length (ms): 401.41 « wait for a “spiit*
l | D character (default \n)
3 Also accepts hex
‘ Symbol length (ms): 32.77 | notation (0x0d)
- « Wait for a timeout in =
Symbols in frame: 63 c x
| # ]
Time on air (ms): 2465.79
Duty cycle (mm:ss): 04:07 s

EESE Ytz
https://wiki.st.com/stm32mcu/wiki/STM32CubeMonitor:Wireless Long Range RF Test

33



https://wiki.st.com/stm32mcu/wiki/STM32CubeMonitor:Wireless_Long_Range_RF_Test

- LoRa RF UliZ{Im B
1. TX ﬂﬂiﬁ : I)f-?éiﬁ]tlj, 1R, 2960, moallha
2. RXMhiD: BURBE, RSSIZH

e STM32WL LoRa RF xR iEiazs

1. #Ef4: STM32Nucleo 1R, SUEDTTY, [ESKRERS
2. BY{&: LoRaWAN_AT Slave FW,AT 54, STM32CubeMonitor,& [T E

« STM32WL LoRa RF i /57%
1. FHATIES AT
2. {EFHSTM32CubeMonitor

Lyy y
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