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Table 4. Trimming methods

Method Description

A precision frequency meter is used to measure the HSE frequency
output on one of the STM32 pins. Then, the user tunes the HSE
frequency with the buttons of a Nucleo board. A button is dedicated to
the saving of the tuning parameters in the STM32 non-volatile memory.

Manual

One STM32 timer is clocked with a precision external clock source
provided by the user via one of the STM32 pins. This reference clock
allows the user to measure the internal STM32 system HSE frequency.
Then, the STM32 can compare the frequency measured with the one
expected, to test and determine the best tuning parameters. Finally, the
STM32 saves these parameters in its non-volatile memory.

Automatic

A precision frequency meter is used to measure the HSE frequency
output on one of the STM32 pins. Then, the user tunes the HSE
frequency with a script to run in STM32CubeMonitor-RF. The user has
to change the tuning parameter values in the script to test them. When
the correct values are found, another script saves them in the STM32
non-volatile memory.

STM32CubeMonitor-RF(1)

1. Compatible with STM32WB Series only.

Table 5. Comparison of trimming methods

Method Advantages Disadvantages
Manual Runs in SRAM (user program in Needs the use of buttons and a
Flash memory is not affected). frequency meter for each product.

Runs in SRAM (user program in
Flash memory is not affected).
Automatic The user needs to set up a
reference clock only once to trim as
many devices as wanted.

Method based on a more complex
principle.

BLE stack and transparent mode

. . ) FW must be flashed in the device.
Convenient for users familiar with

STM32CubeMonitor-RF(") | STM32CubeMonitor-RF, willing to Req“f"es Se;era'd“tions f;‘?fm the
achieve the maximum functionality. userioreach pro u_ct (modifying
and running the script, use of a

frequency meter).

1. Compatible with STM32WB Series only.
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Figure 8. Manual calibration overview - STM32WL Series
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Figure 13. Automatic calibration overview - STM32WL Series

.C
E - : .
= d _ 5
-8 L Shd A
BOOTO to 3.3V ‘ o . e - I=] PA5/TIM2_ETR
x ~ i -
5 4 ia .
EfRA ST T PA8/MCO
3 L L ll_l s '
PA9/TIM1_CH2 ' i=
-
16 MHz precision :
reference clock source -
i=
-
-
e
MS5307V1

LAT1161 - Rev 1.0 page 2/14



Lys

LAT1161

ESRAESEPRZ 7 rh, AT RESCH TR LW 2 IN%h,  thiscfy T PAQ B PAS5, BIX
L6 GPIO CHEHAR D RE, BEFATT(E A% . & n]REBVEIRHE—ANKE /N T 0.1ppm (¥ 4h
PRI B o

U, W RS bat 1 BIASR B AT s b B SR SE I HSE XO f i L2 1)
WS,
JER¥E. 7F bat Ji4<FiEid STM32CubeProgrammer [i] RAM H1 5 A #:4F 6y 4-(0x01),
STM32WL Rl B AE i &, I AT A i &R HE HSE XO s A

STM32WL HSE XO W #BZefa i ~& -

| |
I
I Capacitance I
: Bank IN |
| I
I
l
OSC_IN I
ol Amplifier HSE_CLK |,
XTAL ] : and > 1
Reshaping I
: 0SC_OUT |
| I
| I
| Capacitance I
| Bank OUT :
I
| | Crystal oscillator :
I
LSTM32WBewWL_ _ _ _ !
STM32WL Bank IN F1 OUT F) 53 F 22 1] AR SL U 8, i DL S SCEAE i &0 T
%
Offset 0 1 2 3 4 5 6 7
(Bytes)
il IN + IN - OuT + | OUT - save check RFU RFU
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2.1. RIS B%

&84 X-CUBE-CLKTRIM_v3.0.0\Projects\NUCLEO-
WL55JC\RCC_HSE_Calib_SingleCore\Src\main.c
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SN CMD_PTR M T 17054 7 B SaveHSETuneInRAM TR AR HEE (R A7 1E
RAM H1; 7 ] SetHSETune 1] ¥ B K HEAE -

#define OTP_HSE_STR_IDX ((uint8_t)@x@@) /*!< Index of the structure OTP_DATA_t */

#define CMD_PTR ((uint32_t)0x20006FE@) /*!< SRAM Address to store cmd transmitted by STM32CubeProgrammer script */|

#define ADDITIONAL_DATA_PTR ((uint32_t)0x20006FF@) /*!< SRAM Address to store address transmitted by STM32CubeProgrammer script */

static void SQAVEHSETUN@(uint8 t val_in, uint8 t val_out);
static void SAVEHSETUnNeINRAM(uint8 t val_in, uint8 t val_out);

static void SEtHSETUN@(uint8 t val_in, uint8 t val_out);
#else /* undef SET CALIBRATION */

7£ main e, (AT )R v B BA I A B T ORAE I RAM H, WG48 dr
4, 1E while g SFIIE W, FFPATHN @S, REEMmL.
#ifndef SET_CALIBRATION
/* In test mode, HSE calibration is retrieved from OTP area */

if (FetchHSETune() == HAL_OK)
{

BSP_LED_On(LED2);
}

else

{

}
felse

/* set default load capacitance value */
SetHSETune(hsetune_in_val, hsetune_out_val);
SaveHSETuneInRAM(hsetune_in_val, hsetune_out_val);
#endif /* SET_CALIBRATION */

ErrorHandler();

/* Infinite loop */

/* USER CODE BEGIN WHILE */
uint8 t* emd_

*(cmd_ram+0)

*¥*(cmd_ram+1) 0x00;

*(cmd_ram+2) 0x00;
*(cmd_ram+3) 0x00;
*(cmd_ram+4) 0x00;
*(cmd_ram+5) 0x00;

while (1)
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while (1)
{

/* USER CODE BEGIN 3 */
if(*(cmd_ram+@) == 0x01) /* in + */

direction = 0;
HAL_GPIO_EXTI_Callback(BUTTON SWl PIN);
memset(cmd_ram, @x0@,8);

else if (*(cmd_ram+l) == @x@1) /* in - */

direction = 1;
HAL_GPIO EXTI_Callback(BUTTON SW1 PIN);
memset(cmd_ram, ©x90,8);

else if(*(cmd_ram+2) == @x01) /* out + */

direction = 8;|
HAL_GPTIO_EXTI_Callback(BUTTON_SW3 PIN);
memset(cmd_ram, ©@x80,8);

else if(*(cmd_ram+3) == @x01) /* out - */

direction = 1;
HAL_GPIO_EXTI_Callback(BUTTON_SW3_PIN);
memset(cmd_ram, ©@x00,8);

else if(*(cmd_ram+4) == @x@1) /* save */

SaveHSETune(hsetune_in_val, hsetune_out val);
memset(cmd_ram, ©@x00,8);

else if(*(cmd_ram+5) == @x01) /* check */

HAL_SUBGHZ_ReadRegisters( &hUserSubghz, @x@911, &hsetune_in val, 1 );
HAL_SUBGHZ_ReadRegisters( &hUserSubghz, @x0912, &hsetune_out val, 1 );
SaveHSETuneInRAM(hsetune_in_val, hsetune_out_val);

memset(cmd_ram, @x00,8);

/* USER CODE END 3 */

7E HAL_GPIO_EXTI_Callback ', &k 58 Ja #FH R HE(E OR A7 2 RAM 1, (ATik)
itk HAL_Delay

default:
BSP_LED_Off(LED1);
BSP_LED_Off(LED2);
BSP_LED_Off(LED3);
break;
} « end switch GPIO Pin »

SaveHSETuneInRAM(hsetune_in_val, hsetune_out_val);

//HAL_Delay(1000) ;
BSP_LED_Off(LED1);

1F SaveHSETune J51fl, ¥iN SaveHSETunelnRAM F11 SetHSETune &%
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static void SQVEHSETUuneINRAM(uint8 t val_in, uint8 t val_out)
{

OTP_DATA_t otp_data;

/* Fill OTP_BT_t structure */

memcpy (otp_data.additional_data, (void*)ADDITIONAL_DATA_PTR, 5);
otp_data.hse_tuning_in = val_in & Ox3F;

otp_data.hse_tuning out = val_out & Ox3F;

otp data.index = OTP_HSE_STR_IDX;

memcpy ( (uint8_t*)ADDITIONAL_DATA_PTR, (uint8_t*)&otp_data,sizeof(otp_data));

1
J

static void SetHSETune(uintS_t val_in, uint8 t val_out)

[
1

/* set HSE tune load capacitance value */
SetHSECalibrationIn(val_in);

SetHSECalibrationOut(val_out);

1
J

#else /* undef SET_CALIBRATION */

IAR 2 % A2 A i
RCC_HSE_Calib_SingleCore\EWARM\RCC_HSE_Calib_SingleCore\Exe\RCC_HSE_C
alib_SingleCore.bin

2.2. bat AL

7t X-CUBE-CLKTRIM_v3.0.0\Projects\NUCLEO-
WL55JC\RCC_HSE_Calib_SingleCore\EWARM\ T & 41 K 4, 15k
RCC_HSE_Calib_SingleCore_OTP.bat

cmd_boot_check.bat #if] STM32WL 15 301550, &M flash &5 3k /& RAM J5 3 ?
cmd_boot_from_sram.bat £ Option Bytes it & STM32WL M\ RAM J5 1.
cmd_boot_from_flash.bat 1% Option Bytes Ft & STM32WL M Flash 53/,

cmd_hsetune_check.bat ¥ 2 24 §if (AL AR
cmd_hsetune_in_plus.bat IN ®#EE b0 1
cmd_hsetune_in_minus.bat IN B #E{E I 1
cmd_hsetune_out_plus.bat OUT & #EAE N 1
cmd_hsetune_out_minus.bat OUT KHEAE ik 1
cmd_hsetune_save.bat {R{7F%#ES] RAM H
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2.2.1. cmd_boot_check.bat

[~ cmd_boot_check.bat Ed |

1 fGecho off
REM This script is used to launch HSE calibration application on STM32WL nucleo board

2
3
4 REM If required, modify the next line to the current STM32-PROGRAMMER-CLI executable path

5 SET CLI="C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeProgrammer\bin\STM32_Programmer_ CLI.exe"
6

7

8

ECHO "STM32WL -- Check Option Bytes to check boot mode "

9 ECHO "S5YSCFG memory remap register (SYSCFG_MEMRMP)"

10 ECHO "Bits 2:0 MEM MODE[2:0]: memory mapping selection"
11 ECHO "000: Main Flash memory mapped at CPUl 0x00000000"
12 ECHO "00l: System Flash memory mapped at CPULl 0x00000000"
13 ECHO "011: SRAM1 mapped at CPULl 0x00000000"

14 ECHO "110: QUADSPI memory mapped at CPUL 0x00000000"

16 REM get Option Bytes and memory remap

17 2%CLI%* -c port=swd mode=UR -ob displ -r32 0x40010000 4
18 timeout 1

19 pause

2.2.2. cmd_boot_from_sram.bat

[=] emd_boot_from_sram.bat |

1 CGecho off
REM This script is used to launch HSE calibration application on STM32WL nucleo board

2
3
4 REM If regquired, modify the next line to the current STM32-PROGRAMMER-CLI executable path

5 SET CLI="C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeProgrammer\bin\STM32_Programmer CLI.exe"
6

7

8

ECHO "STM32WL -- Modify Option Bytes to set boot from SRAM "

9 ECHO "SYSCFG memory remap register (SYSCFG_MEMRMP)"
10 ECHO "Bits 2:0 MEM MODE[2:0]: memory mapping selection”
11 ECHO "000: Main Flash memory mapped at CPU 0x00000000"
12 ECHO "001: System Flash memory mapped at CPU 0x00000000"
13 ECHO "0l11l: SRAMI mapped at CFU 0x00000000"

15 REM get Option Bytes and memory remap
16 2%CLI% -c port=swd mode=UR -ob displ -r32 0x40010000 4
17 timeout 1

19 REM Modify Option Bytes to set boot from SRAM
20  %CLI% -c port=swd mode=UR -ob nSWBOOT(0=0x00 nBOOT0=0x00 nBOOT1=0x00
21 timeout 1

23 REM Check Option Bytes and memory remap

24 %CLI% -c port=swd mode=UR -ob displ -r32 0x40010000 4
25 pause

2.2.3. cmd_boot_from_flash.bat

[ emd_boot_from_flash.bat £ |

1 Gecho off
REM This script is used to launch HSE calibration application on STM32WL nucleo board

2
3
4 REM If required, modify the next line to the current S5TM32-PROGRAMMER-CLI executable path

5 SET CLI="C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeProgrammer\bin\STM32_Programmer_ CLI.exe"
6

7

8

ECHO "STM32WL -- Modify Option Bytes to set boot from flash "

9 ECHO "SYSCFG memory remap register (SYSCFG MEMRMP)"
10 ECHO "Bits 2:0 MEM MODE[2:0]: memory mapping selection"
11 ECHO "000: Main Flash memory mapped at CPU 0x00000000"
12 ECHO "00l: System Flash memory mapped at CPU 0x00000000"
13 ECHO "011: SRAM1 mapped at CPU 0x00000000"

15 REM get Option Bytes and memory remap
16 #CLI% -c port=swd mode=UR -ob displ -r32 0x40010000 4
17 timeout 1

19 REM Modify Option Bytes to set boot from flash
20  %CLI% -c port=swd mode=UR -ob nSWBOOT0=0x01l nBOOT0=0x01 nBOOT1=0x01
21 timeout 1

23 REM Check Option Bytes and memory remap

24 %CLI% -c port=swd mode=UR -ob displ -r32 0x40010000 4
25  pause
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2.2.4. cmd_hsetune_check.bat

Ecmd_hsetune_check,bat [x] |

1 CGecho off
REM This script is used to launch HSE calibration application on STM32WL nucleo board

2
3
4 REM If required, modify the next line to the current STM32-PROGRAMMER-CLI executable path

5 SET CLI="C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeProgrammer\bin\STM32 Programmer CLI.exe"
6

7

8

SET CMD ADDR=0x2000&FEQ
% ECHO "STM32WL -- HSE Triming -- cmd check"

11 REM Check cmd and hsetune
12 %CLI%* -c port=swd mode=HOTPLUG shared -r32 #*CMD ADDR% 32
13 timeout 1

15 REM Set cmd save
16 3%CLI%* -c port=swd mode=HOTPLUG shared -halt -wbtd4 %CMD ADDR% 0x3322110077660144 -run
17 timeout 2

19 REM Check cmd and hsetune
20 %CLI% -c port=swd mode=HOTPLUG shared -r32 %CMD ADDR% 32
21  pause

2.2.5. cmd_hsetune_in_plus.bat

Ecmd_hsetune_in_plus,bat (x| |

1 (Gecho off
REM This script is used to launch HSE calibration application on STM32WL nucleo board

2
3
4 REM If required, modify the next line to the current STM32-PROGRAMMER-CLI executable path

5 SET CLI="C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeProgrammer\bin\STM32 Programmer CLI.exe"
6

1

8

SET CMD ADDR=0x20006FEOQ
% ECHO "STM32WL -- HSE Triming -- cmd in + "

11 REM Check cmd and hsetune
12 %CLI% -c port=swd mode=HOTPLUG shared -r32 %CMD ADDR% 32
13 timecut 1

15 REM Set cmd in +
16 %CLI% -c port=swd mode=HOTPLUG shared -halt -w6d4 %CMD_ADDR% 0%x3322110177665544 -run
17 timeout 2

19 REM Check cmd and hsetune
20  %CLI% -c port=swd mode=HOTPLUG shared -r32 %*CMD ADDR% 32
21 pause

2.2.6. cmd_hsetune_in_minus.bat

chd_hsetune_m_mmus.bat (x| |

1 Gecho off
REM This script is used to launch HSE calibration application on STM32WL nucleo board

2
3
4 REM If required, modify the next line to the current STM32-PROGRAMMER-CLI executable path

5 SET CLI="C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeProgrammer\bin\STM32_ Programmer CLI.exe"
6

7

8

SET CMD ADDR=0x20006FEO

9 ECHO "STM32WL -- HSE Triming -- cmd in - "
11 REM Check cmd and hsetune
12 %CLI% -c port=swd mode=HOTPLUG shared -r32 %CMD ADDR% 32
13 timeout 1
15 REM Set cmd in -
16 *CLI%* -c port=swd mode=HOTPLUG shared -halt -w64 *CMD ADDR% 0x3322010077665544 -run
17 timeout 2
19 REM Check cmd and hsetune

20 %CLI% -c port=swd mode=HOTPLUG shared -r32 %CMD_ADDR% 32
21 pause
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2.2.7. cmd_hsetune_out_ plus.bat

Ecmd_hsetune_ﬂut_plus,bat [X] |

1 fecho off
REM This script is used to launch HSE calibration application on STM32WL nucleo board

2
3
4 REM If required, modify the next line to the current STM32-PROGRAMMER-CLI executable path

5 SET CLI="C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeProgrammer\bin\STM32_Programmer CLI.exe"
6

1

8

SET CMD ADDR=0x20006FE0Q
9 ECHO "STM32WL -- HSE Triming -- cmd out + "

11 REM Check cmd and hsetune
12 %CLI% -c port=swd mode=HOTPLUG shared -r32 %CMD_ADDR% 32
13 timeout 1

15 REM Set cmd out +
16 3%CLI% -c port=swd mode=HOTPLUG shared -halt -wé64 %CMD_ADDR%* 0x3301110077665544 -run
17 timeout 2

19 REM Check cmd and hsetune
20 %CLI% -c port=swd mode=HOTPLUG shared -r32 %CMD_ADDR% 32
21 pause

2.2.8. cmd_hsetune_out_minus.bat

Ecmdfhsetuneﬁoutﬁmmus.bat [X| |

1 Gecho off
REM This script is used to launch HSE calibration application on STM32WL nucleo board

2
3
4 REM If required, modify the next line to the current STM32-PROGRAMMER-CLI executable path

5 SET CLI="C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeProgrammer\bin\STM32_Programmer_ CLI.exe"
6

7

8

SET CMD_ADDR=0x20006FEQ
% ECHO "STM32WL -- HSE Triming -- cmd out - "

11 REM Check cmd and hsetune
12 %CLI% -c port-=swd mode=HOTPLUG shared -r32 %CMD_ADDR% 32
13 timeout 1

15 REM Set cmd out -
16 *CLI%* -c port=swd mode=HOTPLUG shared -halt -w64 %CMD_ADDR% 0x0122110077665544 -run
17 timeout 2

19 REM Check cmd and hsetune
20 %CLI% -c port=swd mode=HOTPLUG shared -r32 3CMD_ADDR% 32
21 pause

2.2.9. cmd_hsetune_save.bat

[l cmd_hsetune_savebat E1 |

1 (echo off
REM This script is used to launch HSE calibration application on STM32WL nucleo board

2
3
4 REM If required, modify the next line to the current STM32-PROGRAMMER-CLI executable path

5 SET CLI="C:\Program Files\STMicroelectronics\STM32Cube\STM32CubeProgrammer\bin\STM32_Programmer_ CLI.exe"
6

7

8

SET CMD ADDR=0x20006FEO
9 ECHO "STM32WL -- HSE Triming -- cmd save "

11 REM Check cmd and hsetune
12 %CLI% -c port=swd mode=HOTPLUG shared -r32 *CMD ADDR% 32
13 timeout 1

15 REM Set cmd save
16 %CLI% -c port=swd mode=HOTPLUG shared -halt -wé4 %CMD ADDR%* (0x3322110077665501 -run
17 timecut 2

19 REM Check cmd and hsetune
20 %CLI% -c port=swd mode=HOTPLUG shared -r32 %CMD ADDR% 32
21 pause
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2.2.10. RCC_HSE_Calib_SingleCore_OTP.bat

ERCC_HSE_CaI\b_Slng\eCore_DTP,bat [x] |

1 Gecho off
REM This script is used to launch HSE calibration application on STM32WL nucleo board

3
4 REM If required, modify the next line to the current STM32-PROGRAMMER-CLI executable path

5 SET CLI="C:\Program Files\3TMicroelectronics\STM32Cube\STM32CubeProgrammer\bin\STM32_Programmer_CLI.exe"
6 REM Application binary path (here for EWARM)

7 SET BINFILE="RCC_HSE_Calib_SingleCore\Exe\RCC_HSE_Calib_SingleCore.bin"

9 SET CMD ADDR=0x20006FE0

9 ECHO "STM32WL -- Programing STM32WL Nucleo board for extra data and HSE Triming"

11 REM Next command stores the additional data at in SRAM @=0x20006FF0
12 REM addltlonal data is 5 bytes. Most significant byte will be replaced by load capacitance value

13 port=swd -w32 0x20006FF0 0x00000000

14 port=swd -w32 0x20006FF4 0x00000000

15 port=swd mode=HOTPLUG -r32 *CMD ADDR% 32

16 command sends the binary in SRAM (Q0x20000000) and launch the application
17 port=swd -w %BINFILE% 0x20000000 -g 0x20000000

18  %CLI% -c port=swd mode=HOTPLUG -r32 3CMD ADDR% 32
19 pause

3. bat fHIA{¥ F

M SR e B AT IS AT bat JIA
1217 cmd_boot_from_sram.bat &5 Option Bytes it & STM32WL M RAM J5 3l

1217 RCC_HSE_Calib_SingleCore_OTP.bat F#{ RCC_HSE_Calib_SingleCore.bin
2 RAM 1817 AR «

iZ4T cmd_hsetune_check.bat ¥ 75 24 B (IR HEAA

IZATPAN A #E HSE XO IN B OUT Kk A B, JFRYEMAR 1T E 32MHz i
&5 HERA

cmd_hsetune_in_plus.bat IN K4EME I 1

cmd_hsetune_in_minus.bat IN &R 1

cmd_hsetune_out_plus.bat OUT #HEME N 1

cmd_hsetune_out_minus.bat OUT AR i 1

PWE SR, 1547 emd_hsetune_save.bat {#7ERHEXT 2] RAM 1, Ffid58 F k.

1217 cmd_boot_from_flash.bat &% Option Bytes it & STM32WL M Flash j53).
RN PL B O N B 2 flash.
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4. BN

4.1. HSE XO X8

o, st H A USE_BSP_DRIVER,
int32_t RBI_ISTCXO(void)

{
/* USER CODE BEGIN RBI_IsTCXO_1 */

/* USER CODE END RBI_IsSTCXO 1 */
#if defined(USE_BSP_DRIVER)
/* Important note: BSP code is board dependent
* STM32WL_Nucleo code can be found
* either in STM32CubeWlL package under Drivers/BSP/STM32WLxx_Nucleo/

* or at https://github.com/STMicroelectronics/STM32CubeliL/tree/main/Drivers/BSP/STM32WLxx_Nucleo/
* 1/ For User boards, the BSP/STM32WLxx_Nucleo/ directory can be copied and replaced in the project. The copy must then be updated depending:
* on board RF switch configuration (pin control, number of port etc)
* on TCX0 configuration
* on DC/DC configuration */
return BSP_RADIO_IsSTCXO();
#else

/* 2/ Or implement RBI_IsTCXO here */
int32_t retcode = IS _TCXO_SUPPORTED;
/* USER CODE BEGIN RBI_IsTCXO 2 */
#warning user to provide its board code or to call his board driver functions
/* USER CODE END RBI_ISTCXO 2 */
return retcode;
#endif /* USE_BSP_DRIVER */
} « end RBI_ISTCXO »

LoRaWAN_AT_Slave\Core\lnc\ platform.h H A #il

#tdefine USE_BSP_DRIVER
/* USER CODE BEGIN EC */

W E X7 USE_BSP_DRIVER, Z{#H ST (5 ALK .

T 7E Drivers\BSP\STM32WLxx_Nucleo\ stm32wlxx_nucleo_radio.c * /]
BSP_RADIO_ISTCXO H#fitA LS & & A SR TCXO K, 1R[]
RADIO_CONF_TCXO NOT_SUPPORTED

jf#*
* @brief Get If TCXO is to be present on board
* @note  never remove called by MW,
* @retval
* RADIO_CONF_TCXO_NOT_SUPPORTED
* RADIO_CONF_TCXO SUPPORTED
*/
int32 t BSP_RADIO_ISTCXO(void)

return RADIO_CONF_TCXO_NOT_SUPPORTED;
¥

W EA & X USE_BSP_DRIVER, N7E RBI_ISTCXO H1i& [4] 0.
o LoRaWAN_AT _Slave\LoRaWAN\Target\radio_board_if.h & X
IS TCXO_SUPPORTED & 0

/* Indicates whether or not TCX0 is supported by the board
* @: TCXO not supported
* 1: TCXO supported
*/

#define IS_TCXO0_SUPPORTED ou
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4.2. HSE Tune 5N H

7t Middlewares\Third_Party\SubGHz_Phy\stm32_radio_driver\radio_driver.c #
SUBGRF_Init s %k SUBGRF_WriteRegister X HSE XO IN %777 4%
REG_XTA_TRIM(0x0911)F1 HSE XO OUT #{## REG_XTB_TRIM(0x0912) 4} 5! 5 A LA

BRI
void SUBGRF_Init( DioIrgHandler dioIrq )
{

if ( dioIrq != NULL)

RadioOnDioIrqCh = diolrq;
h

RADIO_INIT();

/* set default SMPS current drive to default*®/
Radio_SMPS_Set(SMPS_DRIVE SETTING DEFAULT);

ImageCalibrated = false;
SUBGRF_SetStandby( STDBY RC );

// Initialize TCXO control
if (1U == RBI_IsTCXO() )

{
SUBGRF_SetTcxoMode( TCXO CTRL_VOLTAGE, RF_WAKEUP TIME << 6 );// 100 ms
SUBGRF_WriteRegister( REG_XTA TRIM, 0x00 );
/*enable calibration for cutl.l and later*/
CalibrationParams_t calibParam;
calibParam.Value = 0x7F;
SUBGRF_Calibrate( calibParam );
¥
else

SUBGRF_lWriteRegister( REG XTA TRIM, XTAL DEFAULT CAP VALUE );

SUBGRF_WriteRegister( REG XTB TRIM, XTAL DEFAULT CAP VALUE );

¥
/* Init RF Switch */
RBI_Init();

OperatingMode = MODE_STDBY_RC;
} « end SUBGRF_Init »

TR AN EUEAAFE, 7#E LoRaWAN_AT_Slave\LoRaWAN\Target\radio_conf.h FF{%
&2 XTAL_DEFAULT_CAP_VALUE.

huf
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TAR v8.50.9
STM32CubeProgrammer v2.9.0
X-CUBE-CLKTRIM v3.0
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iz
RCC_HSE_Calib_SingleCore-bat-v0.3.zip

RCC HSE Calib SingleCore-bat-v0. 3. zip s& X—~CUBE-CLKTRIM v3. 0. 0\Projects\NUCLEO-
WL55JC\RCC HSE Calib SingleCore ¥&EANilik T 5%
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