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AHB. APB, Cortex™-M4 BB ZZBT50(SYS_CLK), ST AYBT$hiR AT L% XTH, RCH.
PLL {450 32KHz B RCL/XTL B¢, 07 FHIERM A RBICMAR#IE (RCL 5& XTL) ,
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2  E{hiREEE

2.1 BDRMREEE

7 “um324xF_hal_conf.h” k3rthdr, RERCHERENFIXTHEEX -

® RCH_VALUE.

® XTH_VALUE.

XBEANEE X T NEREIER AR MM PR IRINE K )N . HFRCHEE J48MHz, XTHIRE
SEPRESRE R, UM324xF_EVB#ZIDHR ESMNERER R A12MHZ.

7 HEEIMBRIRIEEI2MHZ, 24AMHZHFI48MHz, ET &S AEE, BT AUSBIRME
T B948MHZET 5,

KB TERR:

#if Idefined (RCH_VALUE)

#define RCH_VALUE (48000000UV) /*I< Value of the Internal oscillator in Hz*/
#endif /* RCH_VALUE */

#if Idefined (XTH_VALUE)
#define XTH_VALUE (12000000V) /*I< Value of the External oscillator in Hz */
#endif /* XTH_VALUE */

22 REGHHIERE

7 “um324xF_hal_conf.h” k3, &ERGRTHIREEXSYSCLK_SRC, AIEHFLATI

SYSCLK_USE_RCH, RCHffiZ& %45,

SYSCLK_USE_XTH, XTHZ%ht$hiE.

SYSCLK_USE_RCH_PLL, RCHffiPLLOB} 4R, PLLOMH R SFEET4hR.
SYSCLK_USE_XTH_PLL, XTHfPLLOB}$HE, PLLO%H M RSt 4hiR .
SDKAfKASH, RCHMETHRRY, REGAT$HETE A48MHz, XTHIET SRR, REATHK
INBURTFONER BRI A o 580: UM324xF_EVB#ZILIR EAMR&GRIRA12MHZ, T R GAT 50
12MHz,

RCHELXTHH#PLLORT$E, PLLOMIS i R GAT40iRE, AIARIBESEPREKILIE MR GRT§h35
., AFIPERINEEXTHPLLORTHE, PLLO%ISE M RGRT4E, BISYSCLK_SRCENX A
SYSCLK_USE_XTH_PLL.

KAEBINTER 7R :
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#define SYSCLK_USE_RCH 0 //RCH as system clock(48MHz)
#define SYSCLK_USE_XTH 1 //XTH as system clock(The frequency
depends on the external crystal oscillator)

#define SYSCLK_USE_RCH_PLL 2 //RCH as the source clock of PLLO,
the system clock frequency can be given in the macro definition FCLK

#define SYSCLK_USE_XTH_PLL 3 //XTH as the source clock of PLLO,

the system clock frequency can be given in the macro definition FCLK

#define SYSCLK_SRC SYSCLK_USE_XTH_PLL //For USB
applications, SYSCLK_USE _XTH_PLL is recommended (board level requires external
12Mhz crystal)

23 AREGNHEE

£ “um324xF_hal_rcm.h” Sk3ztEeh, BN TRIBREMIRE X . 1ZERIREX TR HE5E
B, XTHEVIRZAS. XTLAVIRZS. RCHEVIRZAS. RCLEVIRZSFIPLLEE#IAE .

typedef struct
{

uint32_t OscillatorType; /*I< The oscillators to be configured. This parameter can
be a value of @ref RCM_QOscillator_Type */

uint32_t XTHState; /*I< The new state of the XTH. This parameter can be a
value of @ref RCM_XTH_Config */

uint32_t XTLState; /*I< The new state of the XTL. This parameter can be a
value of @ref RCM_XTL_Config */

uint32_t RCHState; /*I< The new state of the RCH. This parameter can be a
value of @ref RCM_RCH_Config */

uint32_t RCLState; /*I< The new state of the RCL. This parameter can be a
value of @ref RCM_RCL_Config */

RCM_PLLInitTypeDef PLL; /*I< PLL structure parameters */

}RCM_OsclnitTypeDef;
EAhPLLEMAEE X TPLLARZS . PLLETSHIE, PLLME#. PLLNREEMPLLPRH.
typedef struct

{

uint32_t PLLState; /*/< The new state of the PLL. This parameter can be a value of
@ref RCM_PLL_Config */

uint32_t PLLSource; /*I< RCM_PLLSource: PLL entry clock source. This parameter must
be a value of @ref RCM_PLL Clock _Source */
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uint32_t PLLM,; /*I< PLLM: Division factor for PLL VCO input clock. This parameter
must be a number between Min_Data = 0 and Max_Data = 63 ¥/

uint32_t PLLN; /*I< PLLN: Multiplication factor for PLL VCO output clock. This
parameter must be a number between Min_Data = 16 and Max_Data = 1024 */

uint32_t PLLP; /XI<PLLP %/

}JRCM_PLLInitTypeDef;

AR GRTE168MHz A, SERTHIRIEELI2MHZAISMNRETSHXTH, BIGEBIPLLORESHE!
336MHz, Fclk=(Fref*DN)/(DP*DM) =336MHz, FclkJPLLOMit, Frefh&Emt i, iZ RS 4
TATIMERFGTIMERRT $#i5 AT 3£ ¥ R 4e R4 168MHz X PLLORT$H1336MHz, BIATIMERFAGTIMER
1B {EFAPLLOMERTIERT, WFURE RGATIH=PLLO2KX R, BPLLOR$#EHREABiL336MHz,

RBUTR, THEEEIGERINDITHXTHIE RS E R, FEXTHAPLLINEE, RE
XTHYEAPLLEYIER S, REM. N, PR¥E. FEIENE, NELTATFTIS6.

/* Enable XTH Oscillator and activate PLL with HSE as source */

RCM_OsclnitStruct.OscillatorType = RCM_OSCILLATORTYPE_XTH;

RCM_OsclnitStruct. XTHState = RCM_XTH_ON;

RCM_OsclnitStruct.PLL.PLLState = RCM_PLL_ON;

RCM_OsclInitStruct.PLL.PLLSource = RCM_PLLSOURCE_XTH;

RCM_OsclnitStruct.PLL.PLLM = 1;

RCM_OsclInitStruct.PLL.PLLN = 28;

RCM_OsclnitStruct.PLL.PLLP = 1; /XTH=12M ,PLL CLKOUT(Fclk)=336Mhz, Fref= XTH

= 12M , Fclk=(Fref*DN)/(DP*DM)

/*Initializes the RCM Oscillators™/
HAL_RCM_OscConfig(&RCM_ OsclnitStruct);

E: U ERGE M MAER A ERTSOKAFIRBEHREENER, BPARESEREREN
ARG AR R G R FIPLLOBY 73 50K &R

24  SMEEZRPECE

£ “um324xF_hal_rcm.h” Sk3zfFrh, BUTRBIREMEE N . ZEMIRE X T EHhE |
ARG RtHRE. RCH . AHB#S5i. APBO%S5i. APB1434%i. APB24385l. APB34185l. USBHN
SDIO%3 4.

typedef struct
{

uint32_t ClockType; /*I< The clock to be configured. This parameter can be a
value of @ref RCM_System_Clock_Type /
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uint32_t SYSCLKSource; /*I< The clock source (SYSCLKS) used as system
clock. This parameter can be a value of @ref RCM_System_Clock_Source 4

uint32_t RCHDivider; /*I< The clock RCH divider. This parameter can be a
value of @ref RCM_RCH_Clock_Source Y/

uint32_t AHBCLKDivider; /*I< The AHB clock (HCLK) divider. This clock is
derived from the system clock (SYSCLK). This parameter can be a value of @ref
RCM_AHB_Clock_Source ¥/

uint32_t APBOCLKDivider; /*I< The APBO clock (PCLKO) divider. This clock is
derived from the AHB clock (HCLK). This parameter can be a value of @ref
RCM_APBO_Clock _Source */

uint32_t APB1CLKDivider; /*I< The APB1 clock (PCLK1) divider. This clock is
derived from the AHB clock (HCLK). This parameter can be a value of @ref
RCM_APB1_Clock _Source ¥/

uint32_t APB2CLKDivider; /*I< The APB2 clock (PCLK2) divider. This clock is
derived from the AHB clock (HCLK). This parameter can be a value of @ref
RCM_APB2_Clock _Source */

uint32_t APB3CLKDivider; /*I< The APB3 clock (PCLK3) divider. This clock is
derived from the AHB clock (HCLK). This parameter can be a value of @ref
RCM_APB3_Clock_Source */

uint32_t USBSDIOCLKDivider; /¥I< The USB/SDIO clock (48M) divider. This clock
is derived from the system clock (SYSCLK). This parameter can be a value of @ref
RCM_USB_SDIO Clock Source
Y/
}RCM_CIkInitTypeDef;
FEIENR, APBORTHSAERAEEXRT102MHz, USBRT$#HSHZRM M A48MHz, SDIORT S

A BEBIT52MHZ,
AL SE AT IR B L PR TR MAE R B2k, IA336MHZESfiATH. 168MHz R GRS 4h A5, RS
WRE7R:

/* Select PLL as system clock source and configure the HCLK, PCLKO, PCLK1 ,PCLK2, and
PCLKS3 clocks dividers */
RCM_CIkInitStruct.ClockType = (RCM_CLOCKTYPE_SYSCLK | RCM_CLOCKTYPE_HCLK
| RCM_CLOCKTYPE_PCLKO |RCM_CLOCKTYPE_PCLK1 | RCM_CLOCKTYPE_PCLK2|
RCM_CLOCKTYPE_PCLK3);
RCM_CIkInitStruct. SYSCLKSource = RCM_SYSCLKSOURCE_PLLOCLK;
RCM_ CIkInitStruct. AHBCLKDivider = RCM_SYSCLK_DIV2; //SystemCoreClock =
Fclk/RCM_SYSCLK _DIV2 = 336Mhz/2 = 168MHz
RCM_CIkInitStruct. APBOCLKDivider = RCM_PCLKO_DIV4; //APBOClock =
SystemCoreClock/RCM_PCLKO _DIV4 = 168MHz/4 = 42MHz
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RCM_CIkInitStruct. APB1CLKDivider = RCM_PCLK1_DIV1; //APB1Clock =
SystemCoreClock/RCM_PCLK1_DIV1 = 168MHz/1 = 168MHz
RCM_CIkInitStruct. APB2CLKDivider = RCM_PCLK2_DIV1; //APB2Clock =
SystemCoreClock/RCM_PCLK2_DIV1 = 168MHz/1 = 168MHz
RCM_CIkInitStruct. APB3CLKDivider = RCM_PCLK3_DIV4; //APB3Clock =
SystemCoreClock/RCM_PCLK3_DIV4 = 168MHz/4 = 42MHz

/*Initializes the CPU, AHB and APB busses clocks */
HAL_RCM_ClockConfig(&RCM_CIkInitStruct, FLASH_RWAITCYC_3);

25 HEmilE

UM324xFA] LUZIELDOOLIHIER [EE F1.1VE0.9V, XM BESENMAE RLHME THEFCH
FEEEAERE, EESENBEENT:

#define FLASH_RWAITCYC_O FLASH_EFC_TIME_RWAITCYC_OWC
/*I< FLASH Zero Read wait cycle */
#define FLASH_RWAITCYC_1 FLASH_EFC_TIME_RWAITCYC_1WC
/*I< FLASH One Read wait cycle Y/
#define FLASH_RWAITCYC_2 FLASH_EFC_TIME_RWAITCYC_2WC
/*I< FLASH Two Read wait cycles 4
#define FLASH_RWAITCYC_3 FLASH_EFC_TIME_RWAITCYC_3WC
/*I< FLASH Three Read wait cycles /
#define FLASH_RWAITCYC 4 FLASH_EFC_TIME_RWAITCYC_4WC
/*I< FLASH Four Read wait cycles Y/
#define FLASH_RWAITCYC_5 FLASH_EFC_TIME_RWAITCYC_5WC

/*I< FLASH Five Read wait cycles Y/
BB ESMUMEFCIEFR/RMBEXRFESE (UM324xF BARFM) dHERAZET.

EFCIEEFMEIREMBE U TEZEONE-IMANOSHENEE:
HAL_RCM_ClockConfig(&RCM_ClkInitStruct, FLASH_RWAITCYC_3);
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3  HXZE

7 “um324xF_hal_rcm.h” X, EXBU TR M EFTIEES B AIREHCLK,
APBO. APB1. APB2. APB3RIR SN, AE K THMEER, ANETXLRBREHNRI
ZBtih, UEFECEHEXNIPIRE, FTRBYIRATE.

uint32_t HAL_RCM_GetHCLKFreq(void);

uint32_t HAL_RCM_GetPCLKOFreq(void

uint32_t HAL_RCM_GetPCLK1Freq(void
uint32_t HAL_RCM_GetPCLK2Freq(void
uint32_t HAL_RCM_GetPCLK3Freq(void

)
)
)
)
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