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B 1. E

SCLKSEL
HEXT_IN
HEXT
HEXT 0SC HEXT »
4-25 MHz > PLLCLK
HEXT_OUT HICK
—
> 1251/2/3/4 CLK
HICK8M
LEXT_IN —™ O
LEXT OSC LEXT enable
32.768 kHz HICK_TO_SCLK
LEXT_OUT
HEXT
HICK RC HICK48M
48 MHz HICK R CPU SysTick
HICK8M >
AHB CPU FCLK
SCLK A HCLK
HICKDIV Tax’ Divider Max s
ACC © | n2.512 -
HICKAM 240 MHz 240MHz
\To SDIO/EMAC/
Peripheral XMC/DMA/
clock memory
LICK RC LICK ToWDT enable
40 kHz WDTCLK
PLLMULT
Hickam PCLK1/2
4 t16 HCLK EF_"?dl/Z Max.120 MHz To APB1/2
10 *16, T i
PLLCLK Max.240MHz maer peripheral
HEXT w30 PO /1,2,4,8,16 Peripheral
PLL Clock
enable
HEXT
Divider PCLK1/2
12,3,4,5 PLLRCS Max.120 MHz
Max.240 MHz
to TMRXCLK
PLLHEXTDIV PCLK1/2
Max.120 M X2 clock enable
M~
EMAC_MII_TX_CLK Eﬂ 0 APB1/2 divider ==1
MACTXCLK
1 To EMAC
MIl_RMIl_SEL PCLK2 ADC Divider ToADCL23ADCCLK
Max.120 MHz 12,4,6,8,12,16 Max.28 MHz
M~
1
MACRXCLK
EMAC_MII_RX_CLK Eﬂ 0 To EMAC
mII_RMII_SEL
HICK >
» To EMAC
EMACRMIICLK Uss USB48M USBCLK To
Divider USB interface
PLLCLK /1,15, -
2,25, -
SCLK 3,35,
4
lg—USB4EM HICK_TO_USB
< ADCCLK
lg—LiCK
l@¢— LEXT
Clock HEXT 112,
output| CLKOUT PLLCLK 8
CLKOUT % |<— Divider [«—| 2
LEXT
/1,2.512 > RTCCLK RTC
CLK
LIcK
-
< HICK
la—HEXT____ RTCSEL[1:0]
CLKOUT_SEL
%] ZEL j\ N E =
]t B R R LT LA R8RS B
» j—y v =)
1) SCLKSEL: ZRZH 4 i HEXT. PLLCLK. HICK = Km4hisnfi,
e AN g I B, AT BLANE & F i i B S A 5L
2) HEXT: HEXT Z4hEdn s, FaT LLAMETEELE 4~25 MHz () Stk sl 2.
EE—— e -—
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3) HICK: HICK RC /&N ¥R gs, iRl 48 MHz. HICK Il N iRy b, BAEY]

SE1E LR B HICKDIV #1320\ 6 2455 8 8 MHz, JRAAC B AAN 4, {fR4FF 48 MHz ()4

4) PLLCLK: PLL W% = PLL i AP * PLL 545 524k

5) PLL &R PLL B AR H PLLRCS & PLLHEXTDIV LR, Haimnl =4k
J5i: HICK 4MHz. HEXT 1 HEXTDIV, HEXTDIV 1 HEXT 2045 2 ¥k g, BRiAAH 2 4.
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ANETWEN A
DL B DL BR 5035 11 A% 0o SR B B E B i A AN v b AT Ui e
Eipie:3m

R BN ot NFE AL BSP OGP st B 7 Lk i R B AER L, DU 2 5 s b
FCE W AR B 0, 2 B R AR S B R BIE SR RS 2% at32f403a_407_crm.cl.h (s

1 IR A A ALK B, A I BT B R R R BB AE
void crm_reset(void);

1% BT e I G 55 A RS BR L

void crm_hext_bypass(confirm_state new_state);

P BRASHFEIIRIR L, W0 PLL/HEXT/HICK S5 BRI fa e br i g »/
flag_status crm_flag_get(uint32_t flag);

1 EARAM R I B AR E

error_status crm_hext_stable_wait(void);

P BPERREAERE PR, 0 PLL/HEXT/HICK 5 PR 13 fE */

void crm_clock_source_enable(crm_clock_source_type source, confirm_state new_state);
[* HNEREE I B ES PLL B R B s 23 A R A */

void crm_hext_clock_div_set(crm_hext_div_type value);

[*PLL BCE R, BENSER: PLL AR, PLL A AR IEESE */

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

I* RGBT B IR EL %

void crm_sysclk_switch(crm_sclk_type value);

crm_sclk_type crm_sysclk_switch_status_get(void);

I BENE AR A, 2 PLL 0% KT 108 MHz |, D)4 RG0S B0 3) PLL BT F IS ¥/

void crm_auto_step_mode_enable(confirm_state new_state);

I A EREDE R B 6 2 IRCE AL, EEH T hick 48 MHz $5 A\ R 48 B AT USB I %/

void crm_hick_divider_select(crm_hick_div_6_type value);

1 PN T A R G B AR B AR B B, MR B E S (8 MHZ) , 6 MRAKE (8 MHz B
48 MHz H 6 /- WilC & Rk e ) */

void crm_hick_sclk_frequency_select(crm_hick_sclk_frequency_type value);

I* RG] AHB I B0 B4 S05E B B */

void crm_ahb_div_set(crm_ahb_div_type value);

1* AHB IsH4 2] APBA I £ i) 40951 B sk 3 */

void crm_apbl_div_set(crm_apbl_div_type value);

/* AHB 551 3 APB2 B4 i) 2 S B B & */

void crm_apb2_div_set(crm_apb2_div_type value);

#OW A 2.0.4
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S EC B R
e AR B ERE, B 2 K A A
B 2. BEMEEIRE

| CRM Reset |

v

| Clock Source Enable |

v

| PLL Configuration |

v

| Set Bus Frequency Division |

v

| Switch System Clock

v

| Update Core Frequency |

2 (CRM Reset)

HRAZVEHAE N 207 CRM ILE S 4, HEELRR RGN U] HICK, HoR i RS i il & 25
A SANBOME, fr/a st T ES B SN R ARSI T

crm_reset(); I*CRM &AL *

F8EECE (Clock Source Configuration)

5 Z S ok o6 1) v I e U5 2 AL HEXT A1 HICK, PLL W28 FH UL E I a5k i AT 540, HE
TERC B SR PLL B T8 B 1 PLL 2% 0 T S IS4 Ha e .

& HEXT

AN R S R FH A YR R 1 77 2R, AT A S AR ORBE T A, R BRI, ANBETT )R 5%
A, S5 R A QN AR AN I A RE AT T B e, HBRAE U] 55 B AR A e AR RS S
R

crm_hext_bypass(TRUE); ¥ HEXT B} 8l 553 B A T f5 - +/

1R HEXT W PR 54 HEXT W ehfase, RIS .

crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE); /* JFjg HEXT I#hjs */

while(crm_hext_stable_wait() == ERROR) [* SEfF HEXT B fae +/
{
}

¢ HICK

DY T I S IR G AR, (AR HICK I B PR+ 5 A HICK e fase, ARRGSCEun .

crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE); /* /8 HICK B #HiJ& */

while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) I* ZEF7 HICK FaEfr B B
{
}

#E10R] A 2.0.4
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3.2.3

3.24

3.2.5

2022.06.10

PLL fic& (PLL Configuration)

PLL Al & F 2 AF5: PLL AR, PLL 5 R %50, PLL 5 R IS E . 5 s A R N:
PLLCLK = PLL i A\B 8 * PLL 540 R %

& PLL B0

PLL I EHEEH0E = KE: 1. HICK (4 MHz) , 2. HEXT, 3. HEXT 234 s, PLL i8N
7F PLL Bt B e T E 45 e . BLE PLL WHPJEZE crm_pll_config 583t B ()28 i
B

CRM_PLL_SOURCE_HICK
CRM_PLL_SOURCE_HEXT

CRM_PLL_SOURCE_HEXT_DIV
% PLL I8y CRM_PLL_SOURCE_HEXT_DIV I}, HEXT 4340 2 30nT LIS ok %
crm_hext_clock_div_set BT E, HERIADHIRECN 2 5.

& PLL #8iA%

TR R 2~64 ]Ik, HROZE R R EARRE], DA SE RIS DR G & IR AR E, 1 8 i
$ifd i 2% CRM_PLL_MULT 8.

¢ PLL ARG HE

A R LA AR 1Y) PLLCLK AR Af ik e, HYESHLL 72 MHz AR ¥E, T
CRM_PLL_OUTPUT_RANGE_LE72MHZ I* PLLCLK /NF4%F 72 MHz */

CRM_PLL_OUTPUT_RANGE_GT72MHZ I* PLLCLK KT 72 MHz */

M PLL Z2HORESEE, BIATIFS PLL 372545 PLL fa2. ol SMEpmteh 5535 8 MHz, %A HEXT
2 3 ey PLL ISR, PLLCLK %453 240 MHz [RACRS SeBl a0 -
crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_60,

CRM_PLL_OUTPUT_RANGE_GT72MHZ); I BB PLL S5 */
crm_hext_clock_div_set(CRM_HEXT _DIV_2); [* % EB HEXT 4SR5+
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE); [* )3 PLL BFERE */
while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I* %4 PLL e fnE BT */

{
}

B4 (Set Bus Frequency Division)

B354 SCLK 2l AHBCLK 434, AHBCLK %] APB1CLK 4345i. AHBCLK %] APB2CLK 43
$i. AHB 248 1 045, APBL/APB2 =4k 2 A4S S Bl i R .

crm_ahb_div_set(CRM_AHB_DIV_1); I* SCLK 1 73 #ifE Ay AHB 4t 4 */
crm_apb2_div_set(CRM_APB2_DIV_2); /* AHBCLK 2 43 4iifE Ny APB2 B £k */
crm_apbl_div_set(CRM_APB1_DIV_2); [* AHBCLK 2 73 4ii{E >y APBL S 2R i 8h */

PIRG4S (Switch System Clock)

RGN EPRIE EEAH =4 HICK. HEXT. PLLCLK. 7EYJ# 2 Gub o 21 b i Sy 5 i fRox
JSZR R CUAR E o

& R

FNMRE A 2.0.4




1=l

P AT32F403A/407k 41 i B

3.2.6

2022.06.10

IS B AR N T B OREEAS R ST BRI R (AR E MU e i, S B DI O R G Bl i) RIS B
KT 108 MHz I RT3 I BRI, B B 3 2R AT 50 PLLCLK FIAE R GE it )37 5t
AT TSR RGN PO R, DI e Sk . AR SEBLU T

crm_auto_step_mode_enable(TRUE); 1 FF A I BRI R+

crm_auto_step_mode_enable(FALSE); 1 PR B IE R+

& HICK &G4

PR3 R S e E R S8 A B IS AT I BRAAE N R G e, S WIS AT VEE R, WA PR R AR R gk
ATE (8 MHz il 48 MHz) o 1] 1 fiTik HICK BAEHL N A2 8 MHz, L&y 48 MHz.
HICK 8 MHz F1FE &Gt Bh i AR SEEL AN R

crm_sysclk_switch(CRM_SCLK_HICK); I+ D) R G BB HICK */
while(crm_sysclk_switch_status_get() = CRM_SCLK_HICK) 1* SR RS BRAS 9 HICK */
{
}

HICK 48 MHz {E & el o AL sSe B an T -
crm_hick_sclk_frequency_select (CRM_HICK_SCLK_48MHZ); /* HICK &+ hick48MHz */
crm_sysclk_switch(CRM_SCLK_HICK); I+ P R G0 BhE) HICK */
while(crm_sysclk_switch_status_get() = CRM_SCLK_HICK) 1* SERF RGN ERAS 9 HICK */
{
}

& HEXT R4 4
AR SR IR AR RGBT, I RGP e DS bR FH I 0 B o i, JERA 4~25
MHz. HEXT FI{E R Ger ol AR s B R

crm_sysclk_switch(CRM_SCLK_HEXT); I Y1 KRG 2] HEXT */
while(crm_sysclk_switch_status_get() = CRM_SCLK_HEXT) P SR RGN BOIRESN HEXT #/
{

}

€ PLLCLK &R Zilt4h
PLLCLK H{E R G20, H RGeiehig DLSE RS PLL 540 Ry E . H i i AR N e O #
¥ RFEAl . PLLCLK HAE RS B AR SEELan R

crm_sysclk_switch(CRM_SCLK_PLL); 1 D1 R G EEF) PLL %/
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL) 1* S5 R G BIRAN PLL ¥/
{

}

HE % D% (Update Core Frequency)

AL BSP 1, HACKSGHEZR NREE T — D EoR R4 O8RS 3l system_core_clock, AR
/& CPU #% LIS AT SRAE, NOZIERRHR R G B B 5E UG R AT R8T . NIRRT HE 4
T, BAMEIKSN NN B R R PRI R Y A LS AT R A . ARSI R

system_core_clock_update(): I RGO AIEAE system_core_clock ¥/

F 121 A 2.0.4
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i B e B 1

DL 4 DL SE 3 (g I A e B R AR SR AT U, anfl: 8 MHz Al 4 iR A st b, 3 2 74k
174 PLL {54531 240 MHz it 24t b, AHB AN4345i, APBL/APB2 %M 2 Zr4ii. ik
system_clock_config fASSEELan T

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

crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE);  /* {§ifE HEXT W4hjE */

while(crm_hext_stable_wait() == ERROR) [* 245 HEXT W ghfase +/

{

}

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_60,
CRM_PLL_OUTPUT_RANGE_GT72MHZ); M BeE PLL, PLL BBHEESE HEXT 4>

PMEAE, AR 60 %, PLLAIRJEHEEFE KT 72 MHz , AR : PLLCLK =8/2*60 =240 MHz */
crm_hext_clock_div_set(CRM_HEXT_DIV_2); I* HEXT W72 HCR A 2 5390 *

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

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) 1* S5 PLL Fa5E ¥/
{
}
crm_ahb_div_set(CRM_AHB_DIV_1); I* SCLK 1 73 #ifEA AHB S 4 i %/
crm_apb2_div_set(CRM_APB2_DIV_2); I* AHBCLK 2 73 45ifE 2y APB2 s ZRHf 8l */
crm_apbl_div_set(CRM_APB1 DIV _2); I* AHBCLK 2 7345ifE 2y APBL s ZRHf 8l */
crm_auto_step_mode_enable(TRUE); * PLLCLK 240 MHz K+ 108 MHz,
TR B OB A+
crm_sysclk_switch(CRM_SCLK_PLL); I 1 RGP E] PLL %/
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL) I* R RGN B U)IRAS 9 PLL ¥/
{
}
crm_auto_step_mode_enable(FALSE); P YRR, Ok PHE A e 5
system_core_clock_update(); P RGN OINEAE
}

#1371 A 2.0.4




;“,l ? I—

P AT32F403A/407RT 41T B

4

4.1

4.2

4.3

2022.06.10

I8k TR

I C B T B AR I RHE R 7 (X AT 32 R FIMCUREAT B B0 C & i R 1 — N B ARG E TR, 3
T BRI G T AR B A R L L ST SR ) I B A T A R A S A

IRER
. ORAER
% ZEWindows7 2 LA L #AE R G s R
g3
R
ARAA T 223, W EEET TR FAT32_New_Clock_Configuration.exe.
Theesr A
AREAEAFBL TR B FEA R, H R B0 2 S ANAC & S 0 s s
B 3. B3 RE
AT T L T o
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’| ?l’ ? ‘ S 4% H Bl Project Language Generate code Help

Clock Configuration—AT32F403A

4.4  SERERE
SEHRE N I E TR
A 5. FEmp

:_‘:’I ?r ? | }ﬁ_{_ J,E:‘_'f )_) ﬁ# ]?2'_. Project Language General code Help

B “JiH” (Project) 3H.

Wi i g I e i 2 0 H
17T FTIT AR AE R C B 150 H
RAF: RAE CAT IR E B 1 H
B “JES” (Language) 3EH.:
English: % English fE N EIRES

A 3 s ERERA T SUE N BRES
B “HERAIE” (General code) SEHL:
LENT NS R VR G B S DR T 3 B i e B AR A AR AL B se 2 Ja vl AR 3R
BRI PR RS ST (AT i B A% A SR B PR R SCAF
B “FB)” (Help) 3EH.
WA T E: BT HT AR N3
FR AR A I HTARA

45 FrEEEWMH

AT PP E TR, WA BIEDRI AN A, o sy “TH 7 S88--> g7, TR E S H K
Wk, e B O H AR T R RN B RS R AT, SR E LR EPTR

2022.06.10 #1511 2 2.0.4
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& 6. MCU L5 1H
[ 71 MCU Select = ]
Please select MCU: |AT32F403A |

4.6

2022.06.10

[ (0]24 H Cancel ]

LS "l

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 R B ORAEAT I g A0 e ZHUN I R, BUT I 40K L AT32F403A R BIME A7 R T it
17, HRRIIMBCETTES R
BB E S A UL A KB, AR BITR

’I?r ? | Bt 0 Rl Project Language Generate code Help
e conorion sy
o Q 9 <
+ 240,000 5
2
40
2
240
|||||| 240.000
apb1diy
2 v 120 DO
2
240000
3 ~ dsatio v
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

#1671 A 2.0.4
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VR BEATIRSE, BCEA AW T BN, BRI DR L B S IUEAT N 4.

B 8. B PHECEME

> 4000  towdkHz)

ricgal
lick \2

40 kHz II al

lext(kHz) 1

:=_; E%: 32.768 I ——————» () |[—— disable Vl—b to rtc(kHz)

o f— 8

oypass

3 disable |

/128

hext(4-26MHz
4 [ )

sclk gelect
6
p\lhe;%dw

plirgs >
° \3 9
— pll “mult sclk(MHz)

exran
_ 240.000MHz
2 vb—— 0 30 v » @ — 240.000 |11

N[o) (4 - 240)

bypass
5disable  v|

ol (7Y

L s

hick f »

48 MHz I—q hick to ysb
usbdiv Llﬂzi

> L 4 vF*. Jéb
hick to sclk 13 . enable V|—D16
» 50.000 MHz

PwDdPRE

10.
11.

12.

13.

14.

rtc ffife: rtc IWEPACREIC E M RE T HiAE.

rtcsel: AUEME, rtc IS BREIERE. Y rtc fERETT)R A, MATEAERTECE .

lext bypass: ~hHKH I (1) 55 B A HE -

hext: UL NHIAKNE, 8 MHz JFrRFH MBI B A ERIASNZE, - rT AR SRR FH (0 1SR i
B HATIE . (6 8 MHz A8 SO AR E R, X1 BSP # demo H % NHJ inc/at3
2f403a_407_conf.h 3L HEXT_VALUE 7€ XM —FE ek, el BUR A T HA ) at
32f403a_407_conf.n SCAERIBEATAE .

hext bypass: =AM Bl 1) 55 B {4 B -

hextdiv: FHAE, 4 HEXT 080k A20E v PLL B BhRN, Tl B 5 N JE HEXT 1040 R 30
pllhextdiv: FUEHE, 4 HEXT 1 PLL B 8hEES, oG E 5 AME N HEXT 2040 HEXT A%
Al

plircs: sEHE, FIHECE PLL I 4P A HEXT B HICK.

EERE: A PLL_MULT 3047540, 1R ARh: PLLCLK = PLL AR * PLL_MU
LT. NTHFPMMERE, ke PLL SR BRGNS, 2553501 sclk HEH N B bbbt 4%
TS “Enter” £, 2 AENTHE—AEAS B L L FH A EE BT R IR A

sclk select: fiiEHE, AIHCE HEXT. PLL 5% HICK /E A RSt .

sclk Aii%: MR IEMEER, WIENREMNEIRMKESR TR, DS HHERAER, %
N AR 5 il 1] 2R, S AR e N\ B ) TF B — 21 50 B B R Y PLL iR E 2
hick to sclk: siEHE, 4 sclk select i HICK 1E 4 &Gl 4birt, AIfECE HICK ) 8 MHz ¢ 4
8MHz | RGN Bl (7E: 4iE$F 48 MHz HICK 2| Rtk 4f 5, CLKOUT %t HICK B 45K th

948 MH2).
usbdiv: FHAHE. 24 PLL I Eh i /EJy USB B BioRIEy, BhAbECE PLL I 4h ] USB I

hick to usb: sUEHE, FIECE USB B8l PLL B 4Pk HICK 48 MHz #&fit, USB B 4Pfc A

FATHR A 2.0.4
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T E R HAE to usb SRFHATEB A S, K USB I Bh 75 Z 12 [ 52 48 MHz, FTLAYE usbdiv 1 4345
SHCNHTIE T, PLL RE5UH SR A2 AT e ANl /£ USB 48 MHz [ 81 75 3K

15. USB fififig: USB BB ARRSEC & (115 5 T hAE

16. USB Hf B4R () BoR . HR A2 SEit i+ 5 USB I 8 MR R, SR AC & ok USB i
PRATET 48 MHz B, 7R HRE) USB B S ae S brid N ar (i, 1 SEBR R H i A 2 USB I
%% disable R4 7R, (G HEE2> ReEx USB I 4MiR (RS, USB AN {E e HAT
BAMTH .

A AR

MNP E TERUE, AT AE AR, SRR AR AR B B AR RN, B e S TERTIE H 3R AR
A ine B sre, VESCHAEIRAE sre U, SOUHFAFTIUE inc SCHFR T o IR LR AT 255 2
BSP_V2.x.x W THERFATA . 0T LR F B A s i e AR S (at32f4xx_clock.c/
at32f4xx_clock.h/ at32f4xx_conf.n) ##J5 BSP demo Hr %) NS # 4, 7F main g & k4T
system_clock_config &% FH EI T

#1871 A 2.0.4
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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

T RS

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

JiC B 4T FT 75 PO I AR S P Al AR iARAS . R A R I AR RS 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, 1F main ¥ HE1T system_clock_config e8I RI AT .

THREHM

FEAT A P B T B fR i

1.
2.
3.

e T L AR s PR S e I B R SC A e 5 A TR IR BRI 1) BSP_V2.x.x AT H
AN R BT AL B I B R B RS SO ANRE R SR, HOREAE ARG N ) AR H kTR A .
Ao E T HAPSMAESEIEN)E, 1L “Enter” B45H
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6.2

6.3

R ARG BTIHR
ThEeifr

1E R FRICATIIRE PR BT RGN BRI
1) REAEIAEL:
X R i 5 1) AT-START BOARD
2)  HAFIAEE
project\at_start f403a\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 A hext 2 70 pll f555 96 MHz 21| 5 G B i C B A QA o

2) RS HH
main eR E DR

int main(void)

{

system_clock_config(); I* RGHTEIECE, ERIA 240 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* KRS R E T 2
{
switch_system_clock(); /* 64 5 96 MHz RZin4h A8 &) 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
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{

}

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 */

/lcrm_auto_step_mode_enable(TRUE); 1% T e IR e M AR
PLLCLK 64 MHz /¥ 108 MHz FIARTFJE */

crm_sysclk_switch(CRM_SCLK_PLL); I* Ul R G803 PLL */

while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL) I SRR RGN BT RS PLL ¥/

{

}

/lcrm_auto_step_mode_enable(FALSE); P IR PR T AR =+

system_core_clock_update(); I T RFIZDINHRAE *

delay_init(); 1 R G B AR Y,  SETIAA 1L delay */

clkout_config(); /* Kl erm &AL, BEHIEE 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);  /* {#fE HEXT I4HiE */

while(crm_hext_stable_wait() == ERROR) [* SEfF HEXT B ehfase +/

{

}

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_24,
CRM_PLL_OUTPUT_RANGE_GT72MHZ); /* BoE PLL, PLL FF8hEES HEXT

IR, FEARAREL 24 5, PLL ARVERIER KT 72 MHz , A3(: PLLCLK =8/2*24 =96 MHz */
crm_hext_clock_div_set(CRM_HEXT_DIV_2); 1* HEXT M3 SR BCRFH 2 4750 */
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE); /* {#ifig PLL */
while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I+ S PLL FasE %/

{
}

2022.06.10 2R 2 2.0.4
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crm_ahb_div_set(CRM_AHB_DIV_1); /* SCLK 1 73 8ifE 2y AHB a2t gh +/
crm_apb2_div_set(CRM_APB2_DIV_2); [* AHBCLK 2 43 4iifE 2 APB2 2k 4 +/
crm_apbl_div_set(CRM_APB1_DIV_2); [* AHBCLK 2 43 4iifE 2y APBL S 2RI 4 +/
/lcrm_auto_step_mode_enable(TRUE); 1 IF A I B e E B, Rl PLLCLK

96 MHz /T 108 MHz Al ANJF ) */
crm_sysclk_switch(CRM_SCLK_PLL); 1* V)t R G B0 PLL %/
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL)  /* 4% R4 H0IRA A PLL %/

{

}

/lcrm_auto_step_mode_enable(FALSE); 1 SRR B IR+
system_core_clock_update(); I T RGN DA Y

delay_init(); I* KRG PP )4, I delay */
clkout_config(); I* B crm 47, BEHACE clkout */

6.4 SERFR

T HLZEAT led2 PAE]FE 100ms B E]HEAT N4, clkout (PA8) #ith 60 MHz.

£ USER #25884% ~, REGHEE 64 MHz 5 96 MHz 2 [Bl3E47 38 B4, clkout %y Hi %R ] 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_f403a\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 54 240 MHz B R G5B (1L B
2) R4
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 2 pll fi54ii 240 MHz 2| & G 8 A IS HA

static void sclk_240m_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_60,
CRM_PLL_OUTPUT_RANGE_GT72MHZ); /* BRE PLL, PLL FehyiikdE

# 23| A 2.0.4
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HICK, f54i &% 60 %, PLL AREEIEFE KT 72 MHz , Ax: PLLCLK =8/2* 60 = 240 MHz */
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE);  /* ffifig PLL */
while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) 1* Z45 PLL fasE
{

}

crm_ahb_div_set(CRM_AHB_DIV_1); [* SCLK 1 3 4ifEN AHB 2580 */
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_auto_step_mode_enable(TRUE); 1% FF IR B ) 3 AR G+
crm_sysclk_switch(CRM_SCLK_PLL); 1 U4 R G Bh 3 PLL %/
while(crm_sysclk_switch_status_get() |= CRM_SCLK_PLL) I* E5 RGN B IR A PLL #/
{

}

crm_auto_step_mode_enable(FALSE); 1% R PRI R AR =G+
system_core_clock_update(); I* HH RGO *

delay_init(); I RGP, EHIE delay */
clkout_config(); K erm 241, HEHEE 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) /* H|iistoh e ibr s */
{
crm_clock_failure_detection_enable(FALSE); 1 2R PRI g sk +/
sclk_240m_hick_config(); I* RGN EREREL, I hick {54715 240 MHz */
crm_flag_clear(CRM_CLOCK_FAILURE_INT_FLAG);  /* BRI & BbRE */
}
}

7.4  SLRH¥E

B EIEATIERE AR S IR B IR, P AR B R . G R U hext EE hick BEARE, AL
clkout (PA8) Hfith, AP BHHRMIRIR G hick {9y iR b A7 AE AR sl -
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2021.8.18 2.0.0 |EHIRA
2021.9.30 2.0.1 | EHREIAH LR
2021.10.21 2.0.2 | FEHTINEE B G B A
2021.11.24 2.0.3 | EHTE I B T AR
2022.06.10 2.0.4 | FHE I Bl T R KBRS I A
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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

FERARFEAERS RO B A arh A BT, I, R OGRS 7 ) (8 R S G A T W R BRI PRAIE, BAREAIR T S 1k
EERFE S (RHARGE AT R AR DAIE R RAE B0, BURIRAEAT B A AR B R R P B BOR PRALE

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
R AT ISR 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
KR I HARL MR Ui B KRS s R 54T
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