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B 1. E

HEXT
HEXT_IN CFD
HEXT 0SC HEXT
425 Mz
HEXT_OUT P R N TV CPU SysTick
—

CPU FCLK

s L2737 puicik
Ll |

PLLHEXTDIV

HICKaM
2

PLLRCS

TTTTT

A
SCLK, Divider HOLK
Max. 200 MHz | /1" g7, [ Max200MHZ peripheral
clock enable

PCLK1/2
APBL2 Max.100 MHz

Divider
HICK8M 1124816
HICK

HICK48M

HICK RC
48 MHz

HICK_TO_SCLK SCLKSEL

HICKDIV

Di
PLLOLK /1‘155, »

USB48M

To USB interface.

HICK_TO_USB.
- HEXT
L E—
HICK. »

HEXT

— BTl g b
LEXT_IN Ko
RTCCLK
LExT 0sC LEXT Lext e
32.768 kHz ToRTC 4.‘”“‘CLK oo C——pl‘m‘ Output g cLkouT
o | — ivider
LEXT_ouT ek P

LICKRC Lok LexT

—
40 kHz
]—, -

LicK
ADCCLK
TowoT RTCSEL[1:0] e
WDTCLK usasm
SCLK

CLKOUT_SEL

A PR DU JUAS GBS B

1) SCLKSEL: Z%im#hal Lt HEXT. PLLCLK. HICK = kKiH4fjFft,

2) HEXT: HEXT &4kl it g, HoT DLAMEEH & 4~25 MHz [ R BT 2 .

3) HICK: HICK RC & ¥ sl ik 88, AN 48 MHz. HICK B4t Nk % gs 45, HAEW]

U DL N B HICKDIV #% HERA 6 245 N 8 MHz, JRal L B A4, fRFF 48 MHz (4

4) PLLCLK: PLL F¥ef = PLL fap \iHf * PLL {545 540

5) PLL f A4 PLL % NI i PLLRCS & PLLHEXTDIV Jt[AdesE, H4ial o =1k
J5i: HICK 4MHz. HEXT #1 HEXTDIV, HEXTDIV i HEXT i 4h 2 4345
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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
FCEH MR B O, 25 B R AR S B R BHE SR RS 2% at32f413_crm.cl.h (.

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);

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);

I* BEFEEREREL, 4 PLL A KT 108 MHz B, 1# RGN 203 PLL BTFEITE */

void crm_auto_step_mode_enable(confirm_state new_state);

I AER DR B 6 2 IRCE B AL, EET T hick 48 MHz 42\ R SEH B AT USB I %/

void crm_hick_divider_select(crm_hick_div_6_type value);

[ P T A B A R G B AR B R R B R A, TR B R (8 MHZ) , 6 AR AA R (8 MHz B}
48 MHz H1 6 7 WifC B Rk e ) */

void crm_hick_sclk_frequency_select(crm_hick_sclk_frequency_type value);

I* RG] AHB HB0 B4 S0E B B */

void crm_ahb_div_set(crm_ahb_div_type value);

* AHB I 2] APBA I £ 140950 B s 3 */

void crm_apbl_div_set(crm_apbl_div_type value);

1* AHB Is4h 2] APB2 I £ 1K) 40951 B s 5 */

void crm_apb2_div_set(crm_apb2_div_type value);

I P B A
SRR RN B BELRRR, 3609 BT K P,

#8W i 2.0.1
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3.2.1

3.2.2

3.2.3
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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 |

£ 47 (CRM Reset)

EEHAMERAEN Z A CRM ICES 8, HEZLRE RGN B U E] HICK, MR 1 RS o & %
A G NERME, Frfa ST ES BN SN s B0 A AR sSe B R

crm_reset(); *CRM &AL */

IHeHYEECE (Clock Source Configuration)

55 2GR b R 26 1) e s R 3 A HEXT A HICK, PLL 248 DL B I B ke gk AT (5 4. 752
FERC B AL RE PLL BB il B () PLL 225 i R T 8 S H s e .

¢ HEXT

ST AR S SRR B AT, TIPS T, R SRR, AT 57
PR, S5 RN AR A s T AT R AT T B, HBRAE NG . 55 B AT e ARRY S
I

crm_hext_bypass(TRUE); [* HEXT I e 55 BT 8/

i fE HEXT BHPRHS5AF HEXT BFehisse, ARIESEHlan T

crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE); /* Fjg HEXT W& */

while(crm_hext_stable_wait() == ERROR) 1% SEfF HEXT BHp s +/
{
}

¢ HICK

DY S e N RS T R G AR AR AL, (AR HICK B B 5 4 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
{
}

PLL icE (PLL Configuration)

PLL i B F 2 A4 PLL N4PUE. PLL {540 250, PLL {58800 B E .. SHn e AN
PLLCLK = PLL % A\Weh * PLL %41 250

#OW i 2.0.1
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& PLL B4Ry

PLL B EMEAE5E = /N k0: 1. HICK (4 MHz) , 2. HEXT, 3. HEXT Zr#iftst, PLL B ehE v
7£ PLL Jic B AH RE AT IT B F 2454852 . BLE PLL IS5 7E crm_pll_config 583 B (28 i
T

CRM_PLL_SOURCE_HICK
CRM_PLL_SOURCE_HEXT
CRM_PLL_SOURCE_HEXT_DIV
2% $ PLL I8y CRM_PLL_SOURCE_HEXT_DIV i, HEXT 1434 R EERIAHN 2 4.
& PLL {545 H
FEARRECN 2~64 f5 7Tk, (BROZVER R E EAIRS], PAIZ KPR E IR S m B M R %, W 8 £
#ifd Fl 2% CRM_PLL_MULT _8.
€ PLL SRS
B L DL ARUE 1Y) PLLCLK SR RAS % €, HIGHEZHL 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 SHR ESEARUE, EITFFRE PLL 3254 PLL fase . wfl: SMEE el SiE 8 MHz, %A HEXT
2 BT EE Y PLL WH8hJE, PLLCLK f54i%) 192 MHz SRS s2iian T
crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_48,

CRM_PLL_OUTPUT_RANGE_GT72MHZ); * E PLL % %/
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE); I* FJa PLL B &pyE */
while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I %5 PLL e g tn L BT +/

{
}

3.24 B4 (Set Bus Frequency Division)
M HALE SCLK ] AHBCLK 434, AHBCLK %] APB1CLK 7345i. AHBCLK %] APB2CLK 4}
$i. AHB M % 1 7045, APBL/APB2 2% 2 70 AAS SeEf i F
crm_ahb_div_set(CRM_AHB_DIV_1); 1* SCLK 1 /3 4ifEN AHB 2R B */
crm_aph2_div_set(CRM_APB2_DIV_2); [* AHBCLK 2 73 4ii{E >y APB2 S 2R mfBh */
crm_apbl_div_set(CRM_APB1_DIV_2); [* AHBCLK 2 73 4ii{E >y APBL S 2R mf8h */

3.25 VI#ARGHBF (Switch System Clock)
RS BRI EEA =4 HICK. HEXT. PLLCLK. 7EIHe 240t fh 340 bt sh g 542 5 i {nt
BB AR RE
& JEELR
B RN TR RGN R D R R RS e T T, A RPE DI R G e H AR
FRT 108 MHz I REFF JE I i g 8520, it DAH 32 28 B 6 5 9 PLLCLK FIAE R G Bh i 137 5%
A TR RGN B U AT 4G, Ul fa oG . ARSI an R -
crm_auto_step_mode_enable(TRUE); 1 FF A I BB +/
crm_auto_step_mode_enable(FALSE); 1 PR BPIRIE R+
& HICK R4 sh

2022.06.10
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3.3
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A I B E R AL AT R BRME N R G, RIS EEATIRE RS, AT PR Rt
AT¥E (8 MHz il 48 MHz) o 1] 1 fiTik HICK BAEHL N A2 8 MHz, L&y 48 MHz.

HICK 8 MHz F{E &Gl B AR SEEL AN R

crm_sysclk_switch(CRM_SCLK_HICK); 1 Y1 Z Gui i E] HICK */
while(crm_sysclk_switch_status_get() != CRM_SCLK_HICK) 1SR ARG R AN HICK #/
{
}

HICK 48 MHz i {E & Gty e (4R Se B un T -
crm_hick_sclk_frequency_select (CRM_HICK_SCLK_48MHZ); /* HICK i % hick48MHz */
crm_sysclk_switch(CRM_SCLK_HICK); I+ Y R G0 Bh E) HICK */
while(crm_sysclk_switch_status_get() = CRM_SCLK_HICK) ¥ SERF RGN BRAS )9 HICK */
{
}

& HEXT R4 4
AN R IR AR RGBS, FL ARG B DL S BRAE B (A R R v, Ju N 4~25
MHz. HEXT FI{E R Geb 0 RS S8 an F -

crm_sysclk_switch(CRM_SCLK_HEXT); I Y1 RG] HEXT */
while(crm_sysclk_switch_status_get() = CRM_SCLK_HEXT) P SR RGN BIRAEN HEXT #/
{

}

@ PLLCLK &R Zilt4h
PLLCLK H{E RSB, RGN BpaiR DASEFRAT PLL 5404 SN . e A s a2 o0 F i
¥ N3l PLLCLK HAE RS B AR SEELan T

crm_sysclk_switch(CRM_SCLK_PLL); I* U1 2800 80 3] PLL %/
while(crm_sysclk_switch_status_get() '= CRM_SCLK_PLL) I* R RGBS  PLL ¥/
{

}

HE % 0% (Update Core Frequency)

AL BSP 1, HACKSHEZR NREE T — D ER R4 O8RS 3l system_core_clock, AR
[f)5& CPU M RS AT ARG, BZIE R IR R G A B 58 UG R T EH . AR R MU HESE
T, FAMEIKS) AR AL E RER PR R AT OIS AT AR AE R . ARSI AR

system_core_clock_update(); I* EH RS OHRME system_core_clock ¥/

i S EC B B

DL CASE B P B R A R AT BB, Rl B 8 MHZz ZMSSE Bl SR IR VE NI BpIR,  JL 2 40 Aiitk
22 PLL 5405 192 MHz I R4 81, AHB 49040, APBL/APB2 R 2 4340, ik
system_clock_config fAAGSZEL a1«

void system_clock_config(void)

{

FNMRE i 2.0.1
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crm_reset();
crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE)
while(crm_hext_stable_wait() == ERROR)

{

}

/* CRM EAL */
Co I ffERE HEXT IePJE */
[* S5 HEXT IehfasE +/

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT _48,
/* FEE PLL, PLL B8hJRi%EHF HEXT &

CRM_PLL_OUTPUT_RANGE_GT72MHZ);

PR, AR 48 %, PLLAIRJEHEIEFE KT 72 MHz , AX: PLLCLK =8/2*48 =192 MHz */

crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE);
while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET)

{

}

crm_ahb_div_set(CRM_AHB_DIV_1);
crm_apb2_div_set(CRM_APB2_DIV_2);
crm_apbl_div_set(CRM_APB1_DIV_2);
crm_auto_step_mode_enable(TRUE);

TEJE I B DI A = */
crm_sysclk_switch(CRM_SCLK_PLL);
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL)
{

}

crm_auto_step_mode_enable(FALSE);

system_core_clock_update();

[* ffife PLL %/

[* 254k PLL #4508 ¥/

[* SCLK 1 734N AHB S 2875 */
I* AHBCLK 2 73-#iifE 5 APB2 2 £5 1 8l */

I* AHBCLK 2 73 4iiffE 9 APBL s Z5 i */

/* Al PLLCLK 192 MHz KT 108 MHz,

I Y1 RGP R PLL %/

[* S5 RGN BOIRAS 9 PLL %/

P OITE R SR PN B DT B R+

I* HH RGO ¥

#1271
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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

#1371 i 2.0.1
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1 ?" ? 9 4 ) B Project Language Generate code Help
Clock Configuration—AT32F413
2
— 4000 oW
lck §
40 kHz L ]
TE= 6 |—- 5 . ) -
al bl S — IHz)
—
i sclk select e )
o .
hext(4-25MHz) pircs E——
|
=
bypass > PR oo | | o = -
dsable v I . o000 [

i
;

\

|

|
T

S
SEHRE N I E TR
A 5. FEmp

;-:’] ?r ? | }ﬁ_{_ 4% )_) ﬁ# ]§ 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

HERENH

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

#1471 i 2.0.1
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& 6. MCU & #AH

' MCU Select 28

Please select MCU: |AT32F413 |

[ Ok H Cancel ]

L™ -

MCU #FIRiLEHE, Al il FRAMNEREAT IS, 2iEsEsF MCU Ja iy “WiE” AT NS piic B 57

.
Fic B 57 T HO 3

e B S R B R AEAT I B g e ZHUN I R, LUT I 4R B AT32F413 R Bk e ot ist
17, HRRIIMBCETTES R
BB T E A D AR, R B s

B 7. BB S HER

:_,"‘ ?r ? I 4% H R g Project Language Generate code Help

Clock Configuration—AT32F413

Ll

!

\

\
T

PwDdPRE

5

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

ZERE . FIT R RSB Bi T I B R B 2k MR

BN REEN G TECEA DR BB & R 2 N A MCU RS RERIEAT R, %%
5 MCU BB > W] A7 AR 2252, (BRI AR /N R . I b A2 O G B T 2 RE XS 45 O SR HEAT S

#E15] i 2.0.1
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VR BEATIRSE, BCEA AW T BN, B SR DR S B BT 4.

&l 8. W BAE
> £ to wdt(kHz)
Y 40.00
lick
40 kHz I| al ]
lext(kHz) 1
o B:&'—D ——disable Vv |—> to ric(kHz)
bypass
3 dizable V|
e 4 [0
/128
sclk select
plihextdiv
4 hext(4-25MHz)
IN | N pIIr? !
N S — 8 | ] 8
bypass —*® pll_mult 200.000MHz sclk(MHz)
- —p T
disable | 2 *25 v »o— 200000 |10
» (4-200)
1 0
hick /6 »®

48 MHz |—1 hick to usb

~ usbdiv 3 14
» ) L v '_, ) to usb
hick to sclk 12 \j’enable V|—D15
» O 50.000 MHz

PwDdPRE

10.

11.

12.

13.

rtc ffifg: rtc BRRPARRDEC E K1 8 T HAE.

rtcsel: FRIEHE, ric RMEPJRIERE. M ric RETTF R, MOTEMERLE .

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

hext: MNHIAME, 8 MHz Jyfr R H AN B I BRASIES, B P A AR SIEBR A% FH ) 2138 IR e s
R HATIES . (1t 8 MHz B SO HAMAZRAE Y, XA [1) BSP # demo H 3 R inc/at3
2f413_conf.h SCPFP 9 HEXT_VALUE % 58 SR % —Sisek, tar R TR R R0 at32413
_conf.h SCHRIATAEA D

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

pllhextdiv: FUEHE, 4 HEXT Ey PLL B 8hiEES, o E 5 AME N HEXT 20 40s HEXT A4
Ao

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

AR E: A PLL_MULT 8087500, 18 ARN: PLLCLK = PLL AR £ * PLL_MU
LT. NTHFPMMERE, ke PLL SR BES, 255501 sclk HEH 4 N B bR s f4%
TS “Enter” £, 2 AENTHE— A EAS B L L FH A EE BT R IR A

sclk select: fiiEHE, AIfCE HEXT. PLL 5§ HICK A R GiH 5.

sclk Aii%: MR IEMEER, WIENREMNERMKESR TR, DS HHERAER, %
N AR AR 5 il ] 2R, S AR e N\ B ) TF B — 21 50 B B i R PLL [ E 2
hick to sclk: siEHE, 4 sclk select i HICK £ 4 &Gl 4birt, AIECE HICK ) 8 MHz ¢ 4
8MHz 2| R gt el (vE: kP 48 MHz HICK 2| R4t 8l /5, CLKOUT it HICK B AR 4y
N 48 MHz).

usbdiv: FHHE. 24 PLL et i (E A USB FIRT 4RGN, thAbRdE PLL 3] USB R4
hick to usb: AEHE, AIHCE USB B 4f i PLL B 4Pak HICK 48 MHz #2244, USB I 4hfd B4R
B R HAE to usb SRFHAT RS, K USB I Bh 75 12 [ 52 48 MHz, FTLAYE usbdiv 1 4345

#1671 i 2.0.1
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SHCNATHE T, PLL R8I H Sk A2 m] ANl 2 USB 48 MHz HIR 8RRk .

14. USB fiifig: USB BB ARRSEC & (115 5 T hAE

15. USB Hf B4R ) B R R4 SEit i+ 5 USB I 8 MR Bor, i e & H ok USB i
PRATET 48 MHz B, 7R HRE) USB B S S brid N ar (i, 1 SEBR R H i A A 2 USB I
%% disable R4 R, (GE: HEE ReExH USB I AMiR (RS, USB AN {EfE T H AT
AT

47 AR

ML E e RS, P A AE SRR, SRR IERRARAD A B B AR RN, B R SRR H S N AR
A ine B sre, YESCAHAEIIAE sre U, SkOUHFAFTIE inc SCHER T o IR LR AT 255 2
BSP_V2.x.x W THERFEATH . 0T LR B A s i e AR S0 (at32f4xx_clock.c/
at32f4xx_clock.h/ at32f4xx_conf.n) ##J5 BSP demo H %) NS %4, 7E main g & k4T
system_clock_config &% F EI T

2022.06.10 #/ATH k2 2.0.1
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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

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 .
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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_f413\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* KRS R E T 2
{
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
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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, f58&% 16 %, PLL AR GHIERF/DNTET 72MHz , 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 Gei 4 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

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

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

while(crm_flag_get(CRM_PLL_STABLE_FLAG) = SET) 1* 5 PLL fasE +/

{

}

crm_ahb_div_set(CRM_AHB_DIV_1); /* SCLK 1 73 8ifE >y AHB a2t gh +/

2022.06.10 % 201 k2 2.0.1
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crm_apb2_div_set(CRM_APB2_DIV_2); /* AHBCLK 2 434l >y APB2 J 2R i) Bh */
crm_apbl_div_set(CRM_APB1_DIV_2); [* AHBCLK 2 43 4iifE oy APBL 2R 4 +/
/lcrm_auto_step_mode_enable(TRUE); 7 JF IS BRI A, R PLLCLK

96 MHz /T 108 MHz 7] AJF 2 */
crm_sysclk_switch(CRM_SCLK_PLL); 1* Y RS 3] 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 B RFIZDINHRAE *

delay_init(); 1 IR G B AR Y,  SE I 1L delay */
clkout_config(); * B erm £47, FEHACE clkout */

6.4 SERFR

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

% USER 358845 T, RGN P7E 64 MHz 5 96 MHz 22 [A]iE 4738 £ )#, clkout % H X B 1] 4
S HSE, led4 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_f413\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

#2227 i 2.0.1
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HICK, 54l &% 48 %, PLL AREEIEFE KT 72 MHz , Ax: PLLCLK =8/2* 48 =192 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(); P B 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_192m_hick_config(); I* RGN EREREL I hick (%4715 192 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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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 .
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