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B 1. E

LEXT_OUT

Peripheral
HEXT_IN
! ook enable 1251/2/3/4 CLK
|
X1
425
EXT_O CPU SysTick
— B
CPUFCLK
—

SCLK, o HCLK.

Divider \ ToAHB
Wax. 200 Mz | 1y agy [ Max200MFd — pon o
Clock enable
PLLRCS ’—‘ PCLK12
HICK APBL2 | Max100 MHz
HAC&HRZC Divider To APBL/2 peripheral
124816 Peripheral
Clock enable

SCLKSEL

UsB

Divider

UsB4sM PCLK2

PLLCLK| /115,

255 To USB interface Max. 100 MHz

335,

4

HEXT

HEXT

HICK

——— w28
RTCCLK
LEXT 0SC LEXT. LEXT Clock Output
32.768 kHz pucikl |, CLkouT
ToRTC
Lick
LICKRC ok
i { ADCCLK

TowDT RTCSEL[1:0] —SCLK___
WoTCLK

LLLLLLLLLL

AR RILUR LA SRR B

1)
2)
3)
4)
5)

SCLKSEL: #%iH 4t r Ll HEXT. PLLCLK. HICK = KRB ft.

HEXT: HEXT @&#hfmnd it h, ] DLAMEEH & 4~25 MHz [ iR BT 2 .
HICK: HICK RC &Nk a5, MiZhy 8 MHz.

PLLCLK: PLL ff#h = PLL # N4 * PLL 540 R %0

PLL %5 AW . PLL % A8 B PLLRCS Jz PLLHEXTDIV L[EWesE, H4H50 745 8 =4k
JE: HICK 4MHz. HEXT #1 HEXTDIV, HEXTDIV i HEXT 2 4345 J5 i 4
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3.1  HHEC
F ZTURE SR AR BSP o8 (IR 50 B0 5 P 43 R S DL, DA 91 o
Fo B H AR B O, SR RS HUGR BHESR Y 4E S % at32f403_crm.cl.h SCfF.

xRN AL BERER (R S A R B, R I C B AR R BIBRAE ¥/

void crm_reset(void);

1% BT e I G 55 A RS BR L

void crm_hext_bypass(confirm_state new_state);

I* FOREIFE RIS, 40 PLL/HEXT/HICK S5 B R IAR AR £ 55 #/

flag_status crm_flag_get(uint32_t flag);

I* SER AN il B AR

error_status crm_hext_stable_wait(void);

[* BFAPEASRE RS, 4 PLL/HEXT/HICK 2&WehiF i fdife */

void crm_clock_source_enable(crm_clock_source_type source, confirm_state new_state);

FPLLECE A, FCENACR: PLLIEBHE. PLL AUARLL 50U KPR JEHE S

void crm_pll_config(crm_pll_clock_source_type clock_source, crm_pll_mult_type mult_value,
crm_pll_output_range_type pll_range);

1% RGWT R R AL

void crm_sysclk_switch(crm_sclk_type value);

1 AT RGN B BOIRAS SKIR £ */
crm_sclk_type crm_sysclk_switch_status_get(void);
1* RGN B E] AHB B8R 1) 23S0 B R A+

void crm_ahb_div_set(crm_ahb_div_type value);

I* AHB B8l E) APBL B B i1 43 45 B bR 45 */

void crm_apbl_div_set(crm_apbl_div_type value);
1% AHB B8P 2] APB2 B £ 1) 40 Wi v B B3 */

void crm_apb2_div_set(crm_apb2_div_type value);

3.2 HWHEERE

FH RN R U SR B R, AW KRB At A IR
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B 2. BHEEERER

| CRM Reset |

v

| Clock Source Enable |

v

| PLL Configuration |

v

| Set Bus Frequency Division |

v

| Switch System Clock |

v

| Update Core Frequency |

3.2.1 HEfr (CRM Reset)

HEIEMVERENE AL CRM BLE S48, HIFERK RGN B3] HICK, HARM RSN i & &
FHREBANBIME, fFESHTHIEEZS RSN KRB A T
crm_reset(); *CRM &AL */
3.2.2 HHYEECE (Clock Source Configuration)
55 2 Gu i ok o6 1) v R IR B R 2 B RS HEXT AT HICK, PLL 218 DL _E R R R AT 540, 752
FERC B AL RE PLL BB il B () PLL 225 i R T 8 S H s e .
¢ HEXT
B e I G R AN RIS B 07 SN, RO E S AR AR BT AR, SR SR, ABEHF S 5%
AR, S5 B NI AE AR S I B IR A e AT AT e, FLEROINTE N . 55 A 20 A BB AR SR
/I
crm_hext_bypass(TRUE); [* HEXT B8P3 B m +/
i HEXT B8R FFEEF HEXT B 8hfase, ARMSsLBlan .
crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE); /* Fjg HEXT W& */

wait_stbl(HEXT_STABLE_DELAY); [* FER
while(crm_hext_stable_wait() == ERROR) 1% ZE4F HEXT BHffae +/
{

}

¢ HICK

DY S e T T RS T R G R AR AL, (AR HICK B EPR 55 45 HICK I dae, ARASSEIin T:

crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE); /* JF/a HICK 4§ */
while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) I* Z&F5 HICK faEfn B B
{

}

3.2.3 PLLEE (PLL Configuration)
PLL P& F20FE: PLLBEMR. PLL AR E. PLL ARG RIS E . i #h A RO:

2022.06.10 HOM k7S 2.0.0
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3.2.4

3.2.5

PLLCLK = PLL % N4 * PLL {540 R 5.

& PLL 40y

PLL INHEhEZR A =K. 1. HICK (4 MHz) , 2. HEXT, 3. HEXT 208t #h, PLL W 4N
7 PLL FL B RERT T B IR FpAaE . LA PLL I BRJEAE crm_pll_config B8 - oxt B (1 2 40e i
T:

CRM_PLL_SOURCE_HICK

CRM_PLL_SOURCE_HEXT

CRM_PLL_SOURCE_HEXT_DIV
%8 PLL 458 CRM_PLL_SOURCE_HEXT DIV i, HEXT B34 & %000 LLiE it b5 %
crm_hext_clock_div_set #4T#E, HBIADRECH 2 7550,

& PLL FAR%

FEARRECN 2~64 f5nlik, ABROZVER S m EARY], PAIZSEPRE IR S m B R %, W 8 £
#ifd Fl 2% CRM_PLL_MULT _8.

€ PLL SRS

B LA ARUE 1K) PLLCLK SR RAS R, HIGHEZSHUL 72 MHz AR E, R
CRM_PLL_OUTPUT_RANGE_LE72MHZ /¥ PLLCLK /NF%TF 72 MHz */

CRM_PLL_OUTPUT_RANGE_GT72MHZ I* PLLCLK KT 72 MHz */

M PLL ZHOE B ER)E, BIAH S PLL H24 PLL #8258 . . AMEEeh 53 8 MHz, A HEXT
2 A3 A5 RN PLL B 4PJE, PLLCLK £%45i%)] 192 MHz SRS sl an T

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_48,
CRM_PLL_OUTPUT_RANGE_GT72MHZ); I BB PLL S5 */
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE); I* JFJE PLL BFgRyE +/
while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I* Z545 PLL g bR AR ¥/
{

}

wait_stbl(PLL_STABLE_DELAY); I* FERF ¥/

HE9 (Set Bus Frequency Division)

M2 A SCLK %] AHBCLK 4345, AHBCLK %] APB1CLK 434, AHBCLK % APB2CLK 43
B, AHB M4 1 4345, APBL/APB2 a2k 2 Ay St AL s i R

crm_ahb_div_set(CRM_AHB_DIV_1); 1* SCLK 1 3 4ifE N AHB B ZRET £ */
crm_aph2_div_set(CRM_APB2_DIV_2); [* AHBCLK 2 43Iy APB2 S 2R mfBh */
crm_apbl_div_set(CRM_APB1_DIV_2); /* AHBCLK 2 43 4iifE Ny APBL B £G4 */

PR GHB8 (Switch System Clock)

RGN RIE E A = HICK. HEXT. PLLCLK. 7E¥)#t 2 S8t fh 20 40 _E ks 7 52w i £t
JLE B AR o

€ HICK &G}k

P D I B E R G B AL E S AT BRIAME N R G B W] 1 BTA HICK Sl 2 8 MHz.

HICK 8 MHz Fi{E R4t o fARRS L i -

2022.06.10 T - ks 2.0.0
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3.2.6

3.3

2022.06.10

crm_sysclk_switch(CRM_SCLK_HICK); I* D)4 R B3] HICK */
while(crm_sysclk_switch_status_get() = CRM_SCLK_HICK) 1SR ARG BR A N HICK */
{

}

& HEXT R4inf4f
AN R I FAE RGumTBhiy, R Gr iR AR DL bR (A B o, YEEDN 4~25
MHz. HEXT F{E R Geh e ARRS S B U0 T

crm_sysclk_switch(CRM_SCLK_HEXT); I V)3 RGN B HEXT */
while(crm_sysclk_switch_status_get() = CRM_SCLK_HEXT) I R RGN BIRES N HEXT #/
{

}

€@ PLLCLK &G oh
PLLCLK H{E &Gl 8, H ARG AR DLSEFRE PLL 540045 5o . Hodw i o 2 o0 F i
¥ AR . PLLCLK H{E R G 8 ARSI an R

crm_ahb_div_set(CRM_AHB_DIV_8);

crm_sysclk_switch(CRM_SCLK_PLL); 1 U R G Bh ) PLL ¥/
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL) I SRR RGN BIORES PLL %/
{

}

wait_stbl(PLL_STABLE_DELAY);
crm_ahb_div_set(CRM_AHB_DIV_2);

wait_stbl(PLL_STABLE_DELAY);

crm_ahb_div_set(CRM_AHB_DIV_1);

EHAZOHE (Update Core Frequency)

PAL) BSP A1, HACIBHEZE NREE T — D3RR RGO AR ) S HUE system_core_clock, AR
)2 CPU % D HEAT IR, NAZAERFR RGN B B 52 G KB T . NI AR MRS AE 4
T, B AN S R AR A B REAR BRI 2 M B AZ OB AT ARG A o AR SEEL AR

system_core_clock_update(); I+ RG0S system_core_clock */

i B e Bl

PLUR B DL e BRI AP C & AR SR AT U, Jnfl: B 8 MHz AMERES & SR E AR B, 2 4
7% PLL {54515 192 MHz 31 2 Git4d, AHB 42045, APBL/APB2 KH 2 434, %k
system_clock_config fARLSZEL AN T

void system_clock_config(void)
{
crm_reset(); /*CRM &AL */

crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE);  /* {fif HEXT W 4fJ§ */

wait_stbl(HEXT_STABLE_DELAY); [* RERS */
while(crm_hext_stable_wait() == ERROR) [* 255 HEXT W ghfase +/

BFNMR 4 2.0.0
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{
}
crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_48,
CRM_PLL_OUTPUT_RANGE_GT72MHZ); [ BCE PLL, PLL SRR HEXT 73
iR, AR 48 £, PLLAREREIERE KT 72 MHz , A: PLLCLK =8/2* 48 =192 MHz */
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE);  /* fiifig PLL %/
while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) S PLL FasE
{
}
crm_ahb_div_set(CRM_AHB_DIV_8); I* SCLK 8 734N AHB L2k E £/
crm_apb2_div_set(CRM_APB2_DIV_2); 1* AHBCLK 2 73 4iifE g APB2 s ZRHf 8l */
crm_apbl_div_set(CRM_APB1_DIV_2); 1* AHBCLK 2 73 45ifE 9 APBL s ZRHf 8l */
crm_sysclk_switch(CRM_SCLK_PLL); I+ U1 RGP 3] PLL %/
while(crm_sysclk_switch_status_get() != CRM_SCLK_PLL) ¥ 5% RGN AP HOIRAS A PLL +/
{
}
wait_stbl(PLL_STABLE_DELAY); I+ FEI *
crm_ahb_div_set(CRM_AHB_DIV_2); I* SCLK 2 73 #ifE Ay AHB S i %/
wait_stbl(PLL_STABLE_DELAY); I* FERF ¥/
crm_ahb_div_set(CRM_AHB_DIV_1); 1* SCLK 1 734N AHB 28R 44/
system_core_clock_update(); I* T RGN OAERE +
}
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B “JiH” (Project) 3H.
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T+ FI I CAFAE R B 0 H
PRAF: PRAF CLFT IO B T H
B “JES” (Language) 3EH.:
English: % English fE N EIRES
fA AL EFERAE TR SN B RIE S
B “ARMRI%” (General code) SEHL.
TEXS N R R T B S RS P R A B B AR AN R I B e R e, Al e AR 2
FASRIEFEUTAL SCAF B A7 fith 2% A28 5 A2 BOAH B2 YRS SCA
B “FER)” (Help) 3RHL.
B T R AT BT AAS T 3
AR« BB YA
45 FEMEIH
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A 6. MCU &35 1
[ MCU Select x|
Please select MCU: | AT32F403 - |
[ DK ] [ Cancel ]

4.6
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MCU #FIRiLEHE, Al il FRAMNEREAT IS, s MCU Ja iy “WiE” ATE A\ I Bl B 57

.
Fic B 57 T HO 3

e B 5 2 B ORAEAT I g A e ZHUN IR, BT I 40K L AT32F403 AR UM ol ok e T idt
17, HRRIIMBCETTES R
BB T E A D AR, R B s

’I?r ? | Bt 0 Rl Project Language Generate code Help
e conorion sy
+ 240,000 5
2
40
2
240
240.000
agbidiv
2 v 20 00¢
2
240000
3 5 disable
sanza
— =R v 120.000
[ = — *2
— 240 000

PRl ER sy s H T e 2 e B 00 H P £ MCU & 51,

BCE &R s FT XS I Bl AR A Sh AT R ARG E,  DUE B R =5 K

fthEr . M pRH (CLKOUT) HBCE .

£ SCLK =l fELE i PLL 4y R el B I AE 9 AKE, Rl A S B2 1K) R Gt Bl iR R S ) 1 3l
P B A2

5. ZURE: HIT R 2 RTAN A B B R B 2k BRI ANR

BN RMEENG - TECEA D] BB & R 2 N E MCU RS RERIET R, %%
5 MCU BBy W] A7 AR 22 5%, (BRI AR/ . I b A2 X G B T 2 RE XS A5 0 SR AT S
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VR BEATIRSE, BCEA AW T BN, BRI DR L B S IUEAT N 4.

N
out

& 8. MHHECEE
p— » 4000  towdikHz)
=]
lick \2
40 kHz II ol ]
. lext(kHz) 1
= 2768 {0 | —asatle v} to rcH2)
bypass
3 disable V|
—»| O
e Ik select
5C §EC
plihextdiv
4 hext(4-25MHz) l é .
plin » O
B: 3 | - ® ? 8 O
bypass _ —> 0 pll_mult 192.000MHz sclk(MHz)
. "_.'
5 |disable v | /2 > 24 v » @ — 192.000 |1O
» O {4 -200)
hick
8 Mz ||
11 usbdiv s
— /4 Vl—enable V|—>13

48.000 MHz

PwDdPRE

rtc fiiRE: rtc MR ARADAC B 1 RE T HAE.

rtcsel: AUEME, rtc I BHEIERE. Y rtc fERETT)R R, MATUEAETTECE .

lext bypass: ~hHKH I (1) 55 B AE HE o

hext: ULJvHIAMNE, 8 MHz Jyfirsk F AMERIS Bl BRSSP AR SR FH 0 Bt b st
B HATAE . (F: I 8 MHz #E O HA AR AE I, X2 BSP ' demo H 3% ) inc/at3
2f403_conf.h ST P 9 HEXT VALUE % 5 S RA%—S0E e, T LR A T AL A at32f403

_conf.h XA RBEATAEAD .

10.

11.

12.
13.

hext bypass: =AM B 1) 55 B {H B -

pllhextdiv: FUEHE, 4 HEXT 1 PLL B 8hEES, oS E 5 AM2 N HEXT 2040k HEXT A%
Ao

plircs: fIEME, FIHCHE PLL RN HEXT 2t HICK.

EARZRE: A PLL_MULT 8087500, 1158 AR PLLCLK = PLL AR £ * PLL_MU
LT. NTHFPMMERE, ke PLL SR BES, 2553501 sclk HEH 4 N B bR e f4%
TS “Enter” £, 2 AENTHE—AEAS B L L FH A EE BT R IR EP A

sclk select: fiiEHE, AIHCE HEXT. PLL 5% HICK /£ A RS .

sclk Ai%: R EMEER, WIENREMNEIRMRESR TR, DS HHERAER, %
N AR AR 5 il [m] 2R, AR e N\ B ) TF B — 21 50 B B i R Y PLL iR E 2

#.
usbdiv: FHiHE. 24 PLL I BBk fE oy USB (I Bk, EACKCE PLL I £ %) USB I £ )

USB fiifie: USB I B AU HC B R RE N AR .

USB i i o o b R 22 ey tH 5 USB I el A IR o, n SRAC & ok 1 USB I
PHAGET 48 MHz I, SR R USB I BFIR bRyt L0, 1Mk br i 37 I 2 USB i
4% disable WAL R, GE: Uh#is HEXT USB ISR IECE, USB AMkm B fe® 51T
BHMTIF)

# 16 | R4 2.0.0
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47 R

M B E e RS, AT AR AR, SRR AL BRI BE AR IRRR A, R SRR B 3N AE R
AN ine F sre, WESCHFAEIUE sre SCHERTR, SOUHHAEIRAE inc SCHFR R o SRS rT 454 3]
BSP_V2.x.x A 1) LAERIATAH . 0] LR B AR UK e ARRS S (at32f4xx_clock.c/
at32f4xx_clock.h/ at32f4xx_conf.h) ¥ 5 BSP demo H (5 N SC/F B4, 7F main g #0h kAT
system_clock_config b % F Epa .

AT32F403F} 4P ic B

S I O .
2022.06.10 EATH

i 2.0.0
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5.2

2022.06.10

EEEM
SRR B IR(HEXT )22

PRIASCRS P 1Y) demo MIHC B T HARERIACK I 8 MHz SN oA, 2452 Bt 0 ] 0 b i
PPYFEAE 8 MHz SR IN T EE L TR LA

L 2
1.

*
l\
2\

A&

DA S B 18 &1 S8 I A 50 256 4 S v i e BB IR 1 P 3 D IR I B AR % O v R 55 A L AR

0, e B M B A i L A B AR

BTN demo LFEH at32f4xx_conf.h S HEXT VALUE {8, PASEZERE FH G 408 i s 4
FAERHATE . TS FRah i N ah g 12.288 MHz (1) 5 3R B 4P I8, at32f4xx_conf.h

SCAFRAE ST

#if !defined HEXT_VALUE
#define HEXT_VALUE ((uint32_t)12288000)
#endif

TRE%

FERTEPIC B T HE A HEXT HAHE X IS B S bR 22l 4% “Enter” BRI

B B 47 T 75 (O A B A BT B AR, A AT o SR B AE IR B B ARAS SO (at32f4xx_clock.c/
at32f4xx_clock.h/ at32faxx_conf.h) K5 BSP demo H ftyxt B SO 6 ml Y HL vh ek B ) 28 4T
B, 7F main P IEAT system_clock_config p& £ i F EP AT .

THREHM

FEAT A P B T B fR i

1.
2.
3.

UE T LR P I C B RS SO TR 45 A TR DR R AL BSP_V2.x.x AT
AN R BT AL B I B R B RS SO ANRE R SR, HOREAE ARG N ) AR H kTR A .
fic & T RSP S ANES BN )G, Bl “Enter” B45H .

# 18| R4 2.0.0
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AT32F403F} 4P ic B

6.2

6.3

R ARG BTIHR
ThEeifr

1E ARG AT AR PRI AT R GBI
1) REAEIAEL:
X R i 5 1) AT-START BOARD
2)  HAFIAEE
project\at_start_f403\examples\crm\sysclk_switch
1) FERE
B WG RE.

B il E clkout B EpEIH pll 4 5340
B ZRE M hick 2 pll %45 64 MHz 5| 2 G5 i B (1 e B ALY o

B %5 M hext 2 73404 pll 540 96 MHz #I| & Gl 8 i e B ARHS

2) RS HH
main eR E DR

int main(void)

{

system_clock_config(); I* RGETEIECE, BRI 192 MHZ ¥/
at32_board_init(); 1* WA A led */
clkout_config(); /* clkout AC & fr i pll 4 7345 */
while(1)
{
if(at32_button_press() == USER_BUTTON) I R R TR T
{
switch_system_clock(); /* 64 5 96 MHz RZim 458 &4 */
at32_led_toggle(LED4); I* Yl—Ik, led4 toggle —ik */
}
at32_led_toggle(LED2); I* led2 VENBATIRASTERIT */
delay_ms(100); /* $ERF 100 ms */
}
}

hick & pll f54it 64 MHz 21| 5 Ge it e AR ik

static void sclk_64m_hick_config(void)

{

crm_reset();

while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET)

crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE);

/* CRM EA7 */
1 AfiEE HICK B4 */
[* 4 HICK FaEtr BB +

2022.06.10

#19W

i 2.0.0




LR AT32F403F & iR B

{

}

crm_pll_config(CRM_PLL_SOURCE_HICK, CRM_PLL_MULT_16,
CRM_PLL_OUTPUT_RANGE_LE72MHZ); /* BB PLL, PLL 4y

HICK, f&58A% 16 £%, PLLAREHEER/NTET 72 MHz , A3: PLLCLK=8/2*16 = 64 MHz */

crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE);  /* fiifig PLL */

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) 1* 45 PLL fasE

{

}

crm_ahb_div_set(CRM_AHB_DIV_1); [* SCLK 1 3 4ifEN AHB 25180 */
crm_aph2_div_set(CRM_APB2_DIV_2); [* AHBCLK 2 734i{E >y APB2 Ja 22 i 8h */
crm_apbl_div_set(CRM_APB1_DIV_2); /* AHBCLK 2 734i{E >y APBL fa 2R i 8h */
crm_sysclk_switch(CRM_SCLK_PLL); I* Ul R G803 PLL */
while(crm_sysclk_switch_status_get() |= CRM_SCLK_PLL) I* E5 RGN B IR A PLL #/
{

}

wait_stbl(PLL_STABLE_DELAY); I* FERF ¥/

system_core_clock_update(); I* HH RGO *

delay_init(); I RAGN B, TRV delay */
clkout_config(); K erm B4z, HEHHEE clkout */

}
hext 2 73404 pll 545 96 MHz 2| R Gt AL ik
static void sclk_96m_hext_config(void)

{
crm_reset(); I*CRM &A% */

crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE);  /* {#ifg HEXT W44iE */

wait_stbl(HEXT_STABLE_DELAY); % GERT */

while(crm_hext_stable_wait() == ERROR) 1* ZEFE HEXT B ghfase */

{

}

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_24,
CRM_PLL_OUTPUT_RANGE_GT72MHZ); /* BeE PLL, PLL B 8hEE# HEXT

DIREEAR, MR 24 %, PLLARJLEIEFEART 72 MHz , A3: PLLCLK =8/2* 24 = 96 MHz */

crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE); /* {#ifig PLL */

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) x5 PLL fasE +/

{

}

crm_ahb_div_set(CRM_AHB_DIV_1); /* SCLK 1 73 8ifE >y AHB it gh +/

crm_apb2_div_set(CRM_APB2_DIV_2); /* AHBCLK 2 434l >y APB2 J 2R i) Bh */
— — - c— .- - — — oo
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crm_apbl_div_set(CRM_APB1_DIV_2); /* AHBCLK 2 43 4ii{ >y APBL J 2R i) Bh */
crm_sysclk_switch(CRM_SCLK_PLL); I* Pl RGP 2] PLL %/
while(crm_sysclk_switch_status_get() |= CRM_SCLK_PLL) [* SR RGP OR A PLL ¥/
{
}
wait_stbl(PLL_STABLE_DELAY): [* FERE ¥
system_core_clock_update(); I RGN IR
delay_init(); I RGN B R Y, BEHYIEI delay */
clkout_config(): I* Kl erm £47, EHIRE clkout */

}

6.4 SERFR

T HLZEAT led2 PAE]FE 100ms B E]HEAT N4, clkout (PA8) #ith 48 MHz.

K USER #484% F, RYHBIE 64 MHz 5 96 MHz Z [T B 114, clkout % Xt R (1 4
S HSE, led4d toggle —K.
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7.2

7.3

2022.06.10

B B R R
ThEeifr

1629 HEXT B #h B AE N RGBS, 24 HEXT B8 b BLRRE, LA 2 oR e (il 21) 2 3%
Ja s WRRRBCEAR R AR NME TRy, R e o R e B AR G ) R AT
RIRTE
1) REAEIAEL:
XF = i 5 1) AT-START BOARD
2)  HAFIAEE
project\at_start_f403\examples\crm\clock_failure detection
WA
1) FERE
B il E clkout B EpEIH pll 4 5340
B PRSI, I3 void NMI_Handler(void) g8 %5 .
B 45 M hick £ pll 55 192 MHz B R G5bh (1L B A
2) REGNH
main R AR A

int main(void)
{
system_clock_config(); /¥ IEE RS 80 ¥
at32_board_init(); I* WHEAK led #1 delay i3k */
clkout_config(); I* BLE clkout i th pll 4 734 */
crm_clock_failure_detection_enable(TRUE); 1 T B R */
while(1)
{
at32_led_toggle(LED2); * led2 1E BT IR TRRIT */
delay_ms(200); [* FERF 200 ms */
}
}

hick £ pll £54it 192 MHz 2| & Guit s AR ik

static void sclk_192m_hick_config(void)

{
crm_reset(); [*CRM &AL */
crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE); [* fiiGE HICK IH8hya */
while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) I SR HICK Faetr B BlL +/
{

}
crm_pll_config(CRM_PLL_SOURCE_HICK, CRM_PLL_MULT_48,
CRM_PLL_OUTPUT_RANGE_GT72MHZ); /* BRE PLL, PLL FehyiikdE

B 2RW 4 2.0.0
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HICK, f&4i&5% 48 £, PLL HiEEHEEFRE AT 72 MHz , A3: PLLCLK=8/2*48 =192 MHz */

crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE);  /* fiifig PLL */

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) 1* Z45 PLL fasE

{

}

crm_ahb_div_set(CRM_AHB_DIV_8); [* SCLK 8 - 4ifEN AHB 280 */
crm_apb2_div_set(CRM_APB2_DIV_2); [* AHBCLK 2 734ii{F >y APB2 fa i 8h */
crm_apbl_div_set(CRM_APB1_DIV_2); [* AHBCLK 2 734ii{F >y APBL fa 22 i 8h */
crm_sysclk_switch(CRM_SCLK_PLL); 1 U R G0 Bh ) PLL ¥/
while(crm_sysclk_switch_status_get() I= CRM_SCLK_PLL) I ERE RGN B D) BOIRAS S PLL ¥/
{

}

wait_stbl(PLL_STABLE_DELAY); I* FER ¥/
crm_ahb_div_set(CRM_AHB_DIV_2); * 2 G *|
wait_stbl(PLL_STABLE_DELAY); I* FEH ¥/
crm_ahb_div_set(CRM_AHB_DIV_1); * 1 A0 |

system_core_clock_update(); I T RGN DA Y

delay_init(); 1 R G B AR Y, SETIMG 1L delay */
clkout_config(); /* Kl erm &AL, BEHIEE clkout */

}

NMI iy S
void NMI_Handler(void)
{

clock_failure_detection_handler();

void clock_failure_detection_handler(void)

{
if(crm_flag_get(CRM_CLOCK_FAILURE_INT_FLAG) != RESET) /* JJIbii Bl e ibr & */
{
crm_clock_failure_detection_enable(FALSE); 1% IR PRI SR +/
sclk_192m_hick_config(); ¥ RGN B EER, B hick f50E] 192 MHz */
crm_flag_clear(CRM_CLOCK_FAILURE_INT_FLAG);  /* BRI & BbRE */
}
}

7.4 SEEMR

B FEIEAT I RO RS B AR R e, AR B R R R hext HE hick BEARE, AU
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clkout (PA8) Hfith, W ABLI BHHRFMIRIR G hick {9y AR b A7 AE ARG al -
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HEGRA - FFAbE

ST EAT FSTREASCIRMERE 777 AR 55 (KRN, R JO AN AR 5 1 5 5 P A S AR 0 7 B R 35 A G KT A 54T

Tt 2 HI R AR AR, AR LR 7 SRR R B AT AR W% BB R B B AT o SR AR 5338 S AT AT
B EURS, ARAATERS A F A =05 7 iRk 55, SRR R R TR, S R S DME T 7 2UAE A T
L5 = 7 7 i B 35 BCH P T R P AL PRALE

ERARFEAERS BB B A arh A UL, TR, FERE OGRS 7 R R S A AT B R BRI PRAIE, SR AR T Sod g 1
EERFE S RHARGE AT SRR DAIE R RAE B0, BURIRAEAT LA R B b R R P B BOR RALE -

FERE 3P T AR BT BCE TTH T FOURBE I e (A XL EVERREZORIR, fln: Earscif. LA s e 2 e =
R ARG (B fiZERH: (O MIRRHEMIRIEE: (D) (3%, H/sl (B) HAbrTReSBASHH . Jer LUr=4E MR A . SR
FER AT AR, RIECRIGR R 0 A s 7 A8 R, XU g SR dh R R B MUR$H,  ER IR 2 g 01 S 7E TR R
i T IEAANE R .

ZERH BUHERE 777 0 AN R T AR SCRS rh 4R A A 7 R BB R LB 4 S R S BURERF 3 106 ASOTIR MRS /07 U 55437 T HOAE AT ERAIE
KA I HASRE DT 20 sy KRS ) T 54T
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