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1. R4

B R STM32WL 74 LoRa v B, ¥4 Radio.Init FI4G L 5E A, #EA
Radio.Rx kA, B M TXOIRASYIH: S| RxCIRE (txDone KAEJE) » I FE FEHERS
10ms. 10ms XA AFER IS 2 5 805 SIS HdE £k . &7 10ms #E8) log, Wi &
—ZLHEER 7 FIT R s

43:=619 :HDRE OK
432715 OnfxDoned3s715: ResiValue=13 dBm, SnorValpre=tSdSeiri————PEiSerri=-terrey Tx
start43s918: 0nTxDoned3s921 'R starthickrecy[4] = 44976, hickrecv[5] = 44986
43=950:FEE 0K

439959 HDE 0K

445095 ; OnBxDonedd =095 Rss1Value=13 dBm, Smx¥
start44=295 OnTxDonedds301 Bx sterthickrecy[4
44<360:PRE 0K

44=378 HDE 0K

442475 OnRxDonedd =475 Re=iValue=—13 dBm, SrrV¥alue=1344=475:. . FING4=475 Master Tx
startd44s675:OnTuDoned4s681 ‘Rx starthickreov[4] = 45754, hickreov[5] = 45764
44=740:FRE 0K

= 45365, hi ckrecv [5] = 45375

star t45=055 OnTxDoned5=061 Bx starthickreov[4] |= 46143, hickreov[5] = 46153
45120 :FRE OK
45:135:HDR OK
45=735 OnRxDoned5=235 KE==1Value=13 dBm, SMF&LE‘IBQE:ZBE:. . PINFG=235 Mastpr Tx
start45=435: 0nTxDonedBedd] :Bx starthickrecv[4] | 46532, hickreov[5] = 46842
45495 FRE 0K
45:518 :HDR OF
462616 OnBxloned5=515 ResiValua==13 dBm, SraV
etar+4R=R18 OnTxDonedB=821 B ztarthickreov[4]
45=575 FRE OK
45=695 :HDRE OK

44=755 -HDE 0OE
44 =655 : OnRxDonedd=855 FesiValue=—13 dBm, SrnrValue=1344=355. .  FING445855 Masgter Tx

.- - SMla
46921, hi ckreev[B] = 46931

5 Tx

5] —

2. A AN

EEwh2 IS E S, 7E STM32WL Nucleo #7147 STM32WL Cube 1 B 1]
LoRaWAN_AT _Slave FIFESHATINR . Wik —, 7& Tx Kik5eHe, St A Standby
KA, FHREIVIHE] Rx BCRES . RIUE F H S0 52 M Standby mode )4 £ Rx #21%
RSB SFEMFERT, FERTEISN 10ms (B, ZHEE) o MR log &, 0] 8HH AT
LU Standby mode )45 21| Rx #Z2ICIRASFER i 4o Ji BRI SHATBTER (PR ASHTLAE 52 1)
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Tx K4HE, — MRt N3] Standby mode, i )4 2| A TAER S, ol Rx. mMifERT& 3
ZHILAE Standy mode V)3 3] Rx BCIRAS IS 2.

T COM22 - Tera Term VT - O K

File Edit Setup Control Window Help

APP UERSION= U1.6.08
AsB31 :SUBGRF_SetStandbhy
AsA31 :SUBGRF_SetRx

AsA41 :SUBGRF_SetRx ready
ZSW31-UNKX11meout
2sB33:Master Tx start
25224:0nTxDone
25227:Rx_staprt

25227 :SUBGRF_SetStandby
25227 :SUBGRF_SetRx

25237 :SUBGRF_SetRx ready
2sZ37:KHx start ready
45227 :0nRxTimeout

45229 :Master Tx start
4s420:0nTxDone

45423 :Rx_stawrt

45423 :SUBGRF_SetStandhy
45423 : SUBGRF_SetRx

45433 :SUBGRF_SetRx ready
45333 -NX SLArFL Feauy
65423 :0nRxTimeout
bs425:Master Tx start
bsb17:0nTxDone

bs62A:Rx start

B

3. IR
BRI 5 RMOAGL, = i %

Table 25. Operation mode transition BUSY switching time

Mode transition SPl command (sub-GHz radio event) 1;;&2?&53}
Sleep-to-Standby (no data retention) SPI NSS low 20 ps 3500
Sleep-to-Standby (with data SPI NSS low 20 ps (RTC end-of-count) 340
retention)

Standby-to-Standby with HSE32 Set Standby () 31
Standby (HSE32 off)-to-FS(1) Set_Fs() 50
Standby (HSE32 off)-to-TX @ all set_Tx () 126
Standby (HSE32 off)-to-RX?) set_Rx(),Set_cad() 83
Standby (HSE32 on)-to-Fs(1) Set Fs() 40
Standby (HSE32 on)-to-TX2) all set_Tx () 105
Standby (HSE32 on)-to-Rx ) set_Rx (), Set_cad() 62 ]

FS-to-TX(2 all set_Tx() 76
FS-to-RX(®) Set_Rx (), Set_Cad() 41
K=

% F MR R B Standby Yl 2] Rx #E8 B 1% 62us. 1ifE STM32WL Nucleo
PR MR S5 8 10ms. IXANFER 22 R B A PR AR e ?
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X BIATE ok A 2 A7 Standby mode 520 [ JE4E Rx [ Y)#, 7& RM0461 Fft A
LR HA, WLEDY:

Standby mode

The Standby mode is entered from the Calibration mode and can furthermore be entered by
Set Standby () command.

In Standby mode, BUSY is cleared. The software must configure the sub-GHz radio for FS,
TX, RX or Sleep mode. By default, in Standby mode, the sub-GHz radio is clocked by the
sub-GHz RC 13 MHz. For time critical applications, HSE32 can be turned on. The use of RC
13 MHz or HSE32 is selected by set Standby () command.

&Y
EP7E Standby mode i S Atk E TAE (i mr LLEHE RC 13MHz 8t HSE32. 1 HLAE
SXof B [B) AU (1) B FH i 4% HSE32. M i n] LLUIE I Set_Standby ()64, 41 Tis

Set_Standby() command

Set Standby (StandbyCfg) is used to set the sub-GHz radio in Standby mode. The
StandbyCfg parameter allows some optional functions to be selected in Standby mode.

0 1
Opcode StandbyCfg
w W

byte O bits 7.0 Opceode: 0x80
byte 1 bits 7:1 Reserved, must be kept at reset value.

bit 0 StandbyCfg_StandbyCIlk: set clock in Standby mode
0: RC 13 MHz used in Standby mode
1: HSE32 used in Standby mode (Standby with HSE32)

K+
SRIG 73 %) Standby mode T SR B ES f 43 lliE F RC 13MHz fil HSE32 B kAT
MR, FHEMFEE T, M Standby mode J#: 3] Rx SBCIRSAER G E R . HAKH
¥ SUBGRF_SetStandby Fit & /2% N: STDBY_RC (RC 13 MHz used in Standby
mode) #1 STDBY_XOSC (HSE32 used in Standby mode (Standby with HSE32))

(1) Standby mode 4 S HLN PFEFE RC 13MHz, F RS, QifN:
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static void RadioRx( uint32 t timeout )
{
/* Radio IRQ is set to DIO1 by default */
SUBGRF_SetDioIrgParams( IRQ RADIO ALL, //IRQ RX DONE | IRQ RX_TX_TIMEOUT,
IRQ_RADIO ALL, //IRQ RX_DONE | IRQ RX_TX_TIMEOUT,
IRQ_RADIO_NONE,
IRQ_RADIO_NONE );

if( timeout != 0 )

{
TimerSetValue( &RxTimeoutTimer, timeout );
TimerStart( &RxTimeoutTimer );

/* ST_WORKAROUND_BEGIN : Set the debug pin and update the radio switch */
/* Set DBG pin */
DBG_GPIO RADIO RX(SET);

/* RF switch configuration */
SUBGRF_SetSwitch(SubgRf.AntSwitchPaSelect, RFSWITCH_RX);
/* ST_WORKAROUND_ END */

if( SubgRf.RxContinuous == true )
{

APP_LOG(TS_ON, VLEVEL_L, "SUBGRF_SetStandby \n\r");

SUBGRF_SetStandby (STDBY_RC );//

APP_LOG(TS_ON, VLEVEL_L, "SUBGRF_SetRx \n\r");

SUBGRF_SetRx( OxFFFFFF ); // Rx Continuous

APP_LOG(TS_ON, VLEVEL_L, "SUBGRF_SetRx ready\n\r");
}

else

{
SUBGRF_SetRx( SubgRf.RxTimeout << 6 );

S
Sk
7

Mss R, WHE-L:
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¥ COM22 - Tera Term VT
File Edit Setup Control Window Help

:SUBGRF_SetStandby
:SUBGRF_SetRx
:SUBGRF_SetRx ready
SUNKEX11meout
tMaster Tx start
:OnTxDone
tRx _stawrt
:SUBGRF_SetStandby
:SUBGRF_SetRx
:SUBGRF_SetRx ready
Z:HEx start ready
:OnRxTimeout
:Master Tx start
:OnTxDone
:Bx _start
:SUBGRF_SetStandby
:SUBGRF_SetRx
:SUBGRF_SetRx ready
TAX SidrL FeEauy
:OnRxTimeout
tMaster Tx start
:OnTxDone
:Rx start

K-t

(2) Standby mode T4 St £k $E HSE32, BEARMRY, i )\:
static void RadioRx( uint32_t timeout )
{
/* Radio IRQ is set to DIO1 by default */
SUBGRF_SetDioIrgParams( IRQ_RADIO ALL, //IRQ_RX_DONE | IRQ_RX_TX_TIMEOUT,
IRQ_RADIO_ALL, //IRQ_RX_DONE | IRQ_RX_TX_TIMEOUT,
IRQ_RADIO_NONE,
IRQ_RADIO_NONE );

if( timeout !'= 0 )

{
TimerSetValue( &RxTimeoutTimer, timeout );
TimerStart( &RxTimeoutTimer );

/* ST_WORKAROUND_BEGIN : Set the debug pin and update the radio switch */
/* Set DBG pin */
DBG_GPIO RADIO RX(SET);

/* RF switch configuration */
SUBGRF_SetSwitch(SubgRf.AntSwitchPaSelect, RFSWITCH_RX);
/* ST_WORKAROUND_END */

if( SubgRf.RxContinuous == true )
{

APP_LOG(TS_ON, VLEVEL L, "SUBGRF_SetStandby \n\r");
SUBGRF_SetStandby (STDBY_X0SC);//
APP_LOG(TS_ON, VLEVEL L, "SUBGRF_SetRx \n\r");

LAT1085 - Rev 1.0 page 5/10




LAT1085

SUBGRF_SetRx( OxFFFFFF ); // Rx Continuous
APP_LOG(TS_ON, VLEVEL_ L, "SUBGRF_SetRx ready\n\r");

}
else
{
SUBGRF_SetRx( SubgRf.RxTimeout << 6 );
}
SN
MR R, WEL:
T COM22 - Tera Term VT - ] K

File Edit Setup Control Window Help
APP_IIFRETNN= Il1_QA @A

:SUBGRF_SetStandhy
:SUBGRF_SetRx
:SUBGRF_SetRx ready
L -UNNKX11Meout
tMaster Tx start
:OnTxDone
:Rx start
:SUBGRF_SetStandhy
:SUBGRF_SetRx
:SUBGRF_SetRx ready
TRAX Siarie reauy
:OnRxTimeout
tMaster Tx start
:OnTxDone

23Ry _ctant
:SUBGRF_SetStandhy
:SUBGRF_SetRx
:SUBGRF_SetRx ready
TRXTSvary reaay
:OnRxTimeout
tMaster Tx start
:OnTxDone
:Rx start

Bl
A UL IR, LUK ELAE Standby mode I U S AR ER ) TAERS B, FEAS Sk A
Standby mode )45 2] Rx FLSCIRAS IFERS, FERFT524 10ms.

4. v R R

Ji5 181 7 @ [ 15 1] Division, Division 5 H )% 5 & %4 STM32WL ¥ H TCXO fEy 32MHz It}
BRYERT, TCXO HIMeEER [ 520 1 Standby mode #| RxCIRAS K #r 7] . £ STM32 CubeWL
TR AL B, TCXO MRt [E]) TCXO WAKE_UP_TIME #:i% % Jy 10ms. FARME AT
SubGHz_Phy/Target/radio_board_if.h, LK+

/* Radio maximum wakeup time (in ms) */
#define RF_WAKEUP_TIME 1eu

ST GIEAM T
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MiX RF_WAKEUP_TIME {E ] LUESCN 1ms, BAR L
SubGHz_Phy/Target/radio_board_if.h 155405, wnE-+—

/* Radio maximum wakeup time (in ms) */
#define RF_WAKEUP_TIME 1u

K+, BsUaRY

EUAY)E, M Standby mode DI#eE] Rx SUCIRAMREE R, WE+—

v COM22 - Tera Term VT — O X

File Edit Setup Control Window Help

APP_UERSION= U1.0.08
:SUBGRF_SetRx
:SUBGRF_SetRx ready
:OnRxTimeout
*Mactew Tw otawnt
:OnTxDone .
:SUBGRF_SetStandbhy@ !
:Rx start
:SUBGRF_SetRx
:SUBGRF SetRx Peady

- T -
At G wa v Auuuy

:OnRxTimeout
tMaster Tx start
:OnTxDone
:SUBGRF_SetStandby@
:Rx start
:SUBGRF_SetRx
:SUBGRF_SetRx ready
:Rx start ready
:OnRxTimeout
tMaster Tx start
:OnTxDone
:SUBGRF_SetStandby®
:Rx start

-
WE+ZFr~, M Standby mode ]33] Rx FUCIRASFER O &8 2ms. B . Bk
B, B 32MHz B PR i ) Crystal, t}Hﬁ%HﬂEHT LR, [RUAE AN 75 B e ]
(STM32WL Nucleo ¥ _EERINE )& TCXO) . i Crystal il TCXO fififf gk X 5], LA
+:7

-

Clock source Hardware configuration

tunable load

P/’( capacitors 7'"\1

Cuin Cuour
Crystal
OSC_IN |:| 0OSC_ouT

OsC_ouT |

| .
External OSC_IN T Not
connected

External
clock source

CUI\
VDDTcxo;i§ OSC_IN osc_ouq
]

C Not connected

Mote: Force SUBGHZ_HSEINTRIMR = 0x00
to get Cus= 11.3 pF.

TCXO

MSvE2606V2

K+ =

LAT1085 - Rev 1.0 page 7/10



Lys

LAT1085

SR Crystal, b E 38 7R ZE AL, R
SubGHz_Phy/Target/radio_board_if.h 1 RF_WAKEUP_TIME [{{E % &N 0, iFE-1-J,

/* Radio maximum wakeup time (in ms) */

#define RF_WAKEUP_TIME ou
Ay

X R EE R K@ Crystal BAA 0] LSRG /NIRRT, Ha1% STM32WL 38
RF DhZ4m AL E N K Dh & i, toin 22dBm H i, 10 HAG v #5232 BGA [, & K#he
X} Crystal 520, MMM RE TAESUCR IR . 1 TCXO WTEPTIRE AR, MR Mkt
B BrCAan A% i Crystal 75 27 layout EAMUFFE#AbE (% _AN5407 Optimized RF
board layout for STM32WL Series (version 2)) . 2/ BARP 5 AN H 7527 LoRa TX/RX
DI FERT F1 RE ARG B DA A F A — e % =

5. /NG5

A FECKT WA fif e STM32WL LoRa A5 H A Tx R EPIRA VI 2 Rx BSCIRASFER 1
K AT T 4001, Bn Bt & TCXO Mgt 1) RF_WAKEUP_TIME 03 7 M
Standby mode V)4 El| Rx FCIRASFER I KM . MTIRD T TX/RX RS VI (1 E
o QSRR EESC AR Ve, 2 R A8 Crystal B, FRid SRR RF ARSI
FEEE RS, 7E layout b NS F G RE HAAE L,
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SRR

RMO0461 STM32WLEx advanced Arm®-based 32-bit MCUs | Rev 3 | 3-Nov-2020
with sub-GHz radio solution
ANS5407 Optimized RF board layout for STM32WL Series Rev 2 | 10-Jul-2020
O H BT B TR R AR
TAR 8.50.9
STM32CubeProgramer
ENiEd

2022404 A 11 H 1.0 B RRR AR
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HEEM - MR

BIEPEREAR LT AR (ST (REBERXS ST /=40 / A SR T AR AR, BASATIEA, EIET BRI RERICC T ST 7
HIBRHE R ST /™ S B AR I AT SR afA R (AR E ST 88 20K

KT EAT D BIR ST P S KUEFANE, ST A KIS R PR BT 7 it B AR R A T S E
ST AKHEFT R BUEAT AT W75 BB R IR A B ]
AR ST 7 i i AR T AR AL (E S RE, A5 S8 ST 41X fh% T BT ARIE SR 3L -

ST A1 ST #ikrse ST MIMibr. &5 ST MARMEZEE, i53% www.st.com/trademarks. i HAh = 5 kIR 55 & AR BN & 8 i & s
.

AR SE ST P E A MBI AEARYES T, BEARS2%, JHER M T2 M B L W B sidem. & Ot EAA RRE S
ST BMBURIA—EL, 15 LASEFR SRR S AN ST B Wl A AR K B9 S 524 A EBUR T RNASCR (BARACHD, WRERES 5
o BRATEAS AR FH BRRGN A SRS P 251105 55 AT XU -

AR B ICA SR T SRR A i b (5 B
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