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8 MHz

use

USBCLK

ZE - » to USB interface

Prescaler

M1.1.6

[T~ 12S2CLK » to 1253

[l
Peripheral clock

12S52CLK

i

- to 1252

Peripheral clock

=
e

[T~ SDIOCLK > to SDIO

enable

HSI RC

HSI

Peripheral clock —|__~
enable

[ Ty _ESMCCLK, . esmc

Peripheral clock [—|_-—~
anable
72 MHz max M

HCLK
tc AHB bus, core,

PLLSRC

F’LLIMUL

_@ Enable (4

memory and DMA

» to Cortex System timer
» FCLK Cortex

Clock -
its)

free running clock

N,

X2, x3, x4

HSI AHB

Prescaler
fM,.2..512

--.. X16

PLLCLK I

PLL

APB1
Prescaler
.2,4.8,16

36 MHz max [, PCLK1
JtoaAPBT ¥
ok Peripherals

e
PMpheg%

HSE

Enable (20 bits)

TIM2.3.4.5.6.7
if (APB1 prescaler =1) x1

~toTIM2.3 45 6and 7

__/ TIMXCLK

else x2

CSS

Peripheral Clock
Enable {6 bits)

OSC_OuT

OSC_IN

4-16 MHz

HSE OSC

H{=H

PLLXTPRE )

N

/M1.2.4,8, 16

APB2

Preecaion 72 MHz max l'"\: PCLK2

rL_L ——~peripherals to APB2
Peripheral Clock

Enable (15 bits)

TIM1 & 8 timers
If (APB2 prescaler =1) x1

—

= to TIM1 and TIMS8

" TIMxCLK
Peripheral Clock

else x23

/128|

OSC32_IN

OSC32_OuUT

Ll
il

LSE OSC
32.768 kHz

MCO

to RTC

/H RATCCLK

LSE

Enable {2 bit)
ADC to ADC1.2o0r 2
Prescaler -

2.4.6, 8

ADCCLK

= HOLK2 o

RTCSEL[1:0]

to Independent Watchdog (IWDG)
IWDGCLK »

LSI1

PLLCLK

HSI

HSE
SYSCLK

2

—" To SDIO AHB interface
Peripheral clock
enabla

Legend:
HSE = High Speed External clock signal

HSI1 = High Speed Internal clock signal
LS| = Low Speed Internal clock signal
LSE = Low Speed Extemal clock signal



Clock configuration register (RCC_CFGR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
8MHz | . use ) PLL PLL
‘ HSIRC [ =SI Reserved et Res. | PRE PLUMUER:0) XTPRE | SRC
o
."2 ™ [ w I w 0y w l w J w w w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADC PRE{1:0) PPRE2[2:0) PPRE1[2:0) HPRE(3:0) SWS[1:0] SW(1:0]
PLLSRC p
N PLMUL
’ N | smae Sl svicik] aHB
T |x2. x3, x4 PLLCL 7 rescaler |
r pLL LLCLK | F72MRz L, ™ 510
1/ HSE
CSS
[

e Clock configuration register (RCC_CFGR)

» Address offset: 0x04, Reset value: 0x0000 0000
e Bits 1:0 SW: System clock switch

> 00: HSI selected as system clock

» 01: HSE selected as system clock

» 10: PLL selected as system clock

» 11: not allowed
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12M crystal

Clocks ——
X100 8pF

o

2 R105
Cc109 ™
e XTAL_12M |
8pF —
}A R1068 OR

—_— OSC_OuUT

+ AN

[
OD

°
tO

N2 9 Q20l= 12M2 crystalOl &2 UL,
£0l 0lefet clocks €0 =2 242 USB i =0[Lt.

e USBE et 48 MHz Clock= main PLLUHIAM MA & =0 OI% Pl et
clock source= Bt Al HSE crystal oscillatorE A& 0oH OFBt St

o LHRN JIE2&C=Z SHU= HSI oscillator?| &&= USB == &t

= A2 A 92 or=2 XN 5t
- O] O /M

FIINIRS

L.

_1eH Al USBE AtE0t)| 2o A

Li= HSIE AtIEE =+ 8l SZ—.—OH S0 =t crystale Z0tA 0lEE

=870 8= A 0ILCt.
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72 MHz=z &€&

|

|

8 MHz
HSIRC HS|

PLLSRC

1 PLLMUL

3 e X16
%2, x3, x4 P
PLL

PLLXTPRE I
N

|
0SC_OUT PP | -
o HSE OSC /
7

2
(V5]
— s T T

o 72 MHzZ AtS - PLLS HAA MAS SHS AFSE S50 o0
e PLL &A= 8 MHz2| LHF HSIE AIE0otHLE 22 HSEE AIE
o 22/t 12 MHzO crystalS 20F 51 01212 01 8HTH 01242 PL

= s Aldle &A= 2Eol0F el

e PLLMULS SdiM E82= S0 222 XIS =d+=00F &
cle= 72 MHzE AMEE 0D 20 12X 6 = 7201 &1, &
62= Z&Fol0F &

ﬁ

2

o

Do

—

74—
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HSEON & HSERDY

22 21 20 19 18 17 16

3 30 29 28 27 26 25 24 23

PLL PLLON CSS | HSE r HSE HSE i

Raserved RDY Reserved ON BYP RDY ON
r 0 w M’ l r w J

15 14 13 12 1" 10 9 8 7 8 5 4 3 2 1 0

HSI
HSICAL|7:0} HSITRIM|4:0} RDY HSION
Res.
r r r r r r r r w 1) w w w r 12

RCC->CR |= ((uint32_t)RCC_CR_HSEON); /* Enable HSE */

/* Wait till HSE is ready and if Time out is reached exit */

do {

HSEStatus = RCC->CR & RCC_CR_HSERDY;

StartUpCounter++;

+ while((HSEStatus == 0)
&& (StartUpCounter !'= HSEStartUp_TimeOut));

e HSEEZE On Al
e HSERDY - HSE oscillatorJt

=
=

M Bt= Al

> 0

P

= | O
Isoi A=Al £ U= HIE
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Flash access Latency &%

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| Reserved
15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

PRFT | PRFT | HLF
BS BE CYA LATENCY

r Mmkrwlrwlrw

Reserved

#define FLASH_ACR_LATENCY_2 ((uint8_t)0x02)
FLASH->ACR |= (uint32_t)FLASH_ACR_LATENCY_2:

e XZNX= LHE HSI 8 MHzE AIERLE 0] & 20| =2l [H20
FlashE accessol)| fIolAl JICHE & 2 It &L},

o =Z2== 72 MHz=Z2 QEIC” aaOI bt = J| [[H—E—Oﬂ HAMMOZ Flash
accesss & =Ji glLt. HEotH Jltcl= Al2t0l 2ot AH = L.

e Bits 2:0 LATENCY: Latency
» 000 Zero wait state, if 0 < SYSCLK< 24 MHz
> 001 One wait state, if 24 MHz < SYSCLK < 48 MHz
> 010 Two wait states, if 48 MHz < SYSCLK = 72 MHz
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HCLK, PCLK1, PCLK2 &€&

TIM1 & 8 umers - T
L (APE2 prasoats =iy ‘ to TIM1 and TIMB
elsexd [ -~ TIMx
Peripheral Clock
= Enabtie (2 bit)
A 10 ADC1,20r3
to RTC Prescaler DCC >
:_.LK /2,4.6.8 - —
3
= I[“ ) HCLK2 S
o .l—d-’ To SO0 AHE interface
depandant Watchdog (IWDG) o,fﬂ;m =

r\‘\ 12S3CLK » 101253
Peanpharal clock
enable [ ) I252CIK o, 11252
Paripharal clock = a
kg [T _SDIOCLK . .o spio
Peripheral clock I—l__.-'
sinsoy | ™) ESMCCLKy, 1 esuc
Peripheral clock [
enable
HCLK
72 MHz max, to AHB bus. core,
Clock ——. ‘_’ memory and DMA
8 knabje (3 ms’ » to Cortex System timer
» FCLK Cortex
i unning clock
AR 478 | (G max -
Prescaler -~ Prescaler \)f)—ocxl'gé-—b
1,2.512 /1,2.4.8,16
Panphe[aTClodc penpherals

Enabia (20 bits)

else xd
Paripheral Clock
Enable (6 bits)

APB2

34567 o
f (APB1 prascaler =1) x1 ~ o TIW.3,4§.6 and7
_.~ TIMXCLK

| Prescaler 72 MHz max ~ PCLK2Z
1.2,4,8.16 “peripherals to APB2
248 PenpherL_Clc-ck
Enabla (15 bits)

SYSCLKE= 72 MHzZ max
= &84

HCLK= €@ Al 72 MHzZ
maxs & &

PCLK12 36 MHzJI max
PCLK2= 72 MHzZ maxz

M
=2 O

ADCCLK= /20t JtE &2
gf0l) 2= 36 MHzJI m

http://cafe.naver.com/embeddedcrazyboys




Clock configuration register (RCC_CFGR) £3 (1)

3

30

29

28

27 26

25 24

23

22 21

20 19

18

17

16

Reserved

MCO[2:0}

Res.

USB
PRE

PLLMUL{3:0]

PLL
XTPRE

PLL
SRC

w

w

w

w

w

w

w

w

w

w

15

14

13

12

1

10

9

8

7

6

5

4

3

2

1

0

ADC PRE[1:0]

PPRE2[2.0]

PPRE1[2.0]

HPRE[3.0]

1 SWS[1:0]

SW[1:0]

&

w

w

w |

™

w

w

w o | ow

w

rw[m-

w]

r

m

w

#define RCC_CFGR_HPRE_DIV1
#define RCC_CFGR_PPRE2_DIV1
#define RCC_CFGR_PPRE1_DIV2

((uint32_t)0x00000000)
((uint32_t)0x00000000)
((uint32_t)0x00000400)

RCC->CFGR |= (uint32_t)RCC_CFGR_HPRE_DIV1;
RCC->CFGR |= (uint32_t)RCC_CFGR_PPRE2_DIV1;
RCC->CFGR |= (uint32_t)RCC_CFGR_PPRE1_DIV2;
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Clock configuration register (RCC_CFGR) £3 (2)

Bits 14:14 ADCPRE: ADC prescaler - (ADCCLK)

> 00: PLCK2 divided by 2

> ADC prescaler &2 6tXl £ULCH 022 &8, PLCK2 / 2 (36 MHz)
Bits 13:11 PPRE2: APB high-speed prescaler (APB2) - (PCLK?2).
» 0Oxx: HCLK not divided

> PCLK2= 022 &% D 2|8 8% 72 MHzIt & H = L.

e Bits 10:8 PPRE1: APB low-speed prescaler (APB1) - (PCLK1).

» 0Oxx: HCLK not divided

» 100: HCLK divided by 2

» PCLK1C| 22 022 &£&otH HCLKE AUHZ AMtEE == U Z X8+ BHef
HCLKJt 36 MHzECL FH &8 HJIIS HIEE 02= 2t= == 8t
> £cl= 100= &8t 2= 36 MHzJt & &/ Al ot KL,

e Bits 7:4 HPRE: AHB prescaler (HCLK)
» Oxxx: SYSCLK not divided
» 1000: SYSCLK divided by 2
> HCLK= 022 &2 &6l M System clock2 JJUHE AFE0tH Z2= 72 MHzJt

=5 £3stl.
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PLL &%

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

use Y ru [P
MCOj2:0} PLLMULI3:0
Reserved =0} Res. PRE H20)

rw l YW | w w L w ] w I w l w L w
15 14 13 12 11 10 a 8 7 6 5 4 a 2 1

ADC PRE[1:0] PPREZ[2:0] PPRE1[2:0] HPRE[3:0] SWS[1:0] SW[1:0]

i
w | w w I LA ] w IW I L | w 1 l w | w l w r I r ™ | w

#define RCC_CFGR_PLLSRC_HSE  ((uint32_t)0x00010000)
#define RCC_CFGR_PLLMULL6 ((uint32_t)0x00100000)

RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULL6):

Bits 21:18 PLLMUL: PLL multiplication factor

> 0100: PLL input clock x 6 = 72 MHz

> 0| 2t2 BtEAI PLLO| disable & /U= AEH0IA & EaH0F 8tCH
Bit 16 PLLSRC: PLL entry clock source

> 0: HSI oscillator clock / 2 selected as PLL input clock

> 1: HSE oscillator clock selected as PLL input clock

> 0| HE S Al PLLO| disable & /= AEHUHIA &£ AHOF StLY.

> 2|2 2= HSE oscillatorE PLLE 2SO =Z AIEE XH0[J] =0 Ol bl

o= A
EE 12 £&setl.
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PLL ON - PLL enable

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

{ PLL R CSS | HSE | HSE | HWSE

PLLON
Reserved RDY Bl oN | aye | ROY | ON

r w w w r w

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

HSI

HSICAL[7:0] HSITRING4:0] HSION
| M Res. | ROY

2 N N N N A A A A

#define RCC_CR_PLLON ((uint32_t)0x01000000)
#define RCC_CR_PLLRDY ((uint32_t)0x02000000)
RCC->CR |= RCC_CR_PLLON;

while((RCC->CR & RCC_CR_PLLRDY) == 0){;}

e HSE On & Wait g1 Hl =5t &
e Bit 24 PLLON: PLL enable
» 0: PLL OFF, 1: PLL ON
e Bit 25 PLLRDY: PLL clock ready flag

> 0: PLL unlocked
> 1: PLL locked

» PLLO| Lock T =Al &dAt 1= B ® PLLO|I Lock&l L= 2= 20|
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System clock switch &4 - RCC_CFGR dl X|AH

3 30 29 28 27 26 25 24

23 22

21

20

19

18 17 16

MCO0j2.0]
Reserved

uss

Res. PRE

PLLMUL[3.0]

PLL PLL
XTPRE

w w w

w

w

w

w

w w w

15

14

13

12

1"

10

9

8

7

6

5

4

3

2

1 0

ADC PRE[1:0]

PPREZ{2:0]

PPRE1[2:0]

HPRE[3.0]

[ sws[1:0]

w | w

w | w | w

w | w | w

w

r l r

#define RCC_CFGR_SW_PLL ((uint32_t)0x00000002)

#define RCC_CFGR_SWS  ((uint32_t)0x0000000C)

RCC->CFGR |= (uint32_t)RCC_CFGR_SW_PLL;

while ((RCC->CFGR & (uint32_t)RCC_CFGR_SWS) != (uint32_t)0x08){;}

Bits 1:0 SW: System clock switch

> 10: PLL selected as system clock

> PLL=E AMAHE 2 AA 2 AIEoHH €8

» HSE ON, PLL ON1}t Ot&HIHAI 2 switch €8 = SWS HIE Wait 22
Bits 3:2 SWS: System clock switch status

» 10: PLL used as system clock

> 10 £40| AMAE =4

A0 PLL AFE. OITHIEKl gt SO A JICHEl L.
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SetSysClockTo72

int MailN(voia) voia RCC_Configuration voia)

{ {

uint8 t ch; SystemInit()

/* Enable GPIOA clock *jf
RCC APB2PeriphClockCmd(RCC APB2Periph GPIO USART, EHABLE) :;

/* System Clocks Configuration
RCC Configuration():

f/* Configure the GE ports *f /* Enable GPIOB clock */f
GPI0O Configuration(): RCC APB2PeriphClockCmd{RCC APB2Periph GPIO LED, EHABLE) :;

/* Enable USART1 clocks *jf
. RCC APB2PeriphClockCmd{RCC APB2Periph USART1, EHABLE)
voia SystemlInit (voiay } == o o

{
/* Reset the RCC clock configuration
f* Set HSIONH bit */
RCC->CR |= {(uint32_ t)0x00000001;

static void SetSysClockwoia)

{
##ifdef SYSCLK FREQ HSE

SetSysClockToHSE() ;

#ielif defined SYSCLK FREQ 24MHz
SetSysClockTo24() ;

f#ielif defined SYSCLK FREQ 36MHz
SetSysClockTo36() ;

#ielif defined SYSCLK FREQ 48MHz
SetSysClockTod8() ;

f#ielif defined SYSCLK FREQ 56MHz

/* Reset SW, HPRE, PPRE1, PPRE2, ADCE
#ifndef STM32F10X CL

RCC->CFGR &= (uint32_t)UxFBFFDDUO;
f#ielse

RCC->CFGR &= (uint32_t)UxFUFFUUUO;
ffendif f* STM32F10X CL *f

/* Reset HSEON, CSSON and PLLON bhits
RCC->CR &= (uint32_t)OxXFEF6FFFF ;

/* Reset HSEBYP bit */
RCC->CR &= (uint32_ t)OxFFFBFFFF ;

/* Reset PLLSRC, PLLXTPRE, PLLMUL an¢
RCC->CFGR &= (uint32 t)OxFF80FFFF;

f#iifndef STM32F10X CL
/* Disable all interrupts and clear g
RCC->CIR = OxO009FO0000;

f#ielse
/* Reset PLL20N and PLL30H bits %
RCC->CR &= (uint32_t)OxEBFFFFFF

#ielif defined SYSCLK FREQ 72MHz

SetSysClockTo72() :

/* Disable all interrupts angf clear g -
RCC->CIR = Ox00FF0000; #endif

/* Reset CFGR2 register X 3
RCC->CFGR2 = 0x00000007 /* If none of the define above is enable

dif f* STM32F10X CL
ot § LAY source (default after reset) */

/* Configure the stem clock freguer }
/* Configure th lash Latency cycles

SetSysClock()
—_—

} ? end SystemInit 2
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|

02t
Y
=

1> LED Test
2> KEY Test

0 is selected

System_Information() S
RCC—>CFGR : 0x110404
SYSCLK_Frequency = 72000000
HCLK_Frequency = 72000000
PCLK1_Frequency = 36000000
PCLKZ2 _Frequency = 72000000
ADCCLK_Frequency = 36000000
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