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T RGN B J AR (T B AT T BT R A5 RGN R A . SR

B 1. E

HEXT_IN HEXT OSC
- 4-25 MHz

CPU SysTick
— B
— -

CPU FCLK

27374 lpLicLk
6, ‘

TTTTT

PLLRCS

PCLK1/2
APBL2 Max.75 MHz

Divider
" HICK8M n.24816
HICK
—  »
HICK RC HICK48M
48 MHz
SCLKSEL
KO HICK_TO_SCLK
use
ivider
PLLCLK| /115, USBagM
2,25,

HEXT

— BTl g b
LEXT_IN K 1
RTCCLK
LExT 0sC LEXT Lext e
32.768 kHz ToRTC pLLCLK oo Clock Output cLkouT
o . F——» Divider ’bl ><
LEXT_ouT ek e,

LICKRC Lok LexT

—
40 kHz
]—, -

Lick
ADCCLK
TowpT RTCSEL(1:0] E—
WDTCLK —UsBEM |
scik

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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3 AEREEN

AT K AR R 0% 11 D9 A% 0o SRx I B AR A R AT U B

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 4HE S % at32f415_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);
/*PLLICE AL, BCENAESE: PLL BTN, PLL AR ESE

void crm_pll_config(crm_pll_clock_source_type clock_source, crm_pll_mult_type mult_value);
1% RGWTEMT) R AL

void crm_sysclk_switch(crm_sclk_type value);

1 ARG B BOIRAS SRR £ +/

crm_sclk_type crm_sysclk_switch_status_get(void);

I* EFNEEREREL, 4 PLL MM KT 108 MHz B, 1# REIN20 %) PLL BTFEITE */
void crm_auto_step_mode_enable(confirm_state new_state);

e A B 6 I E A, FEH T hick 48 MHz #: N R G B */

void crm_hick_divider_select(crm_hick_div_6_type value);

1 S 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 WilC B Rk e ) */

void crm_hick_sclk_frequency_select(crm_hick_sclk_frequency_type value);
I RGN E] AHB I > 01 B R */
void crm_ahb_div_set(crm_ahb_div_type value);

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

void crm_apbl_div_set(crm_apbl_div_type value);

* AHB IsH4h 2] APB2 I £ (1) 4051 B s 5 */

void crm_apb2_div_set(crm_apb2_div_type value);

3.2 HHEERE

RN R U SR B R, AT KB At A IR
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B 2. BHEEERER

| CRM Reset |
v

| Set Flash Wait Cycle |
v

| Clock Source Enable |
v

| PLL Configuration |
v

| Set Bus Frequency Division |
v

| Switch System Clock |
v

| Update Core Frequency |

3.2.1 Hfr (CRM Reset)

BN A CRM L E S 4, H I ZRE RGN B )] HICK, HARH) RSN PP icE &
R EGNBRIME, FE2HT I ES RN SN KB ARSI T
crm_reset(); *CRM &AL */

3.2.2 Flash Z#F# (Set Flash Wait Cycle)

AT32F415 K R MRk A Flash, @ 7 EANFEM T 5755 M e Flash 45 & #. flash
ER R 5T EACRW R

System Clock Frequency Flash Wait Cycle

0< sysclk <=32 MHz FLASH_WAIT_CYCLE_O

32< sysclk <=64 MHz FLASH_WAIT_CYCLE_1

64< sysclk <=96 MHz FLASH_WAIT_CYCLE_2

96< sysclk <=128 MHz FLASH_WAIT_CYCLE_3

128< sysclk <=150 MHz FLASH_WAIT_CYCLE_4

BRI A8C F AR S 3N R
flash_psr_set(FLASH_WAIT_CYCLE_0); I* % H flash 2645 1 0 cycle */

3.2.3 H&hYEECE (Clock Source Configuration)

5 RGO B AR O T B T B HEXT A1 HICK, PLL 2 fd F DA A BFCRIEAT 540, 752
YERC B RE PLL IR AT A 0 PLL %5 i BT 8 S5 L fae

€ HEXT

AP DI B an R AN RN B 8 J7 SN, TR R S ORI TN, SRR RIS, ANBETT R 55
BRI, S5 A RLAE A BT s I B R A RE AT HEAT B, HERAE LR . S5 R S UA RE AR S B
R

crm_hext_bypass(TRUE); I* HEXT I k55 BT R %/

i HEXT WP IR HEXT BHpfase, RISzl .
crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE); /* FFJa HEXT i #pJ& */
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3.2.4

3.2.5

3.2.6

while(crm_hext_stable_wait() == ERROR) 1% ZE4F HEXT B fase «
{

}
4 HICK

DY S T T A RS T IR G AR AL, (AR HICK B EPYR 5 A HICK I dae, ARAGSZILn .

crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE); /* FFJ& HICK i #pJa */
while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) I SEfF HICK e br b il +/
{

}

PLLicE (PLL Configuration)

PLL AC B F 24086 PLL INEPJE. PLL M ARE. PLL ARG B B E . e A x0:
PLLCLK = PLL S AR BF * PLL (54 A%

& PLL 5

PLL IH4FJ540 0 = KPE: 1. HICK (4 MHz) , 2. HEXT, 3. HEXT 2045 &, PLL B4fisn
7€ PLL Bd EAH AERT S A faE . PA L PLL BF#HJREAE crm_pll_config & %55 B 1 S 80E X an
T

CRM_PLL_SOURCE_HICK

CRM_PLL_SOURCE_HEXT

CRM_PLL_SOURCE_HEXT_DIV
3% #¢ PLL 805y CRM_PLL_SOURCE_HEXT DIV i, HEXT HI3 50 2 BB A 2 434
& PLL EHARE

EAR BB 2~64 f5n ik, (HNAZE R EARE], P seiRE ik AEia B A%, W 8 £%
Wil 24 CRM_PLL_MULT_8.

M PLL SHR B ARUE, EITIFRE PLL 3254 PLL fase. wl: SMEE el SiE 8 MHz, %A HEXT
2 SR B VE N PLL B, PLLCLK f%45%] 144 MHz [ACRS SCER N
crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_36); /* fic & PLL &% */

crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE); /* F¥)a PLL B8hJE */
while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I 255 PLL s hn S BT */
{

}

L4590 (Set Bus Frequency Division)

M AL A SCLK 3] AHBCLK 4345, AHBCLK %] APB1CLK 43#ji. AHBCLK %] APB2CLK 43
B, AHB J4: 1 4345, APBL/APB2 Ja 2k 2 Ay S AC L s i R
crm_ahb_div_set(CRM_AHB_DIV_1); 1* SCLK 1 /3 4ifE N AHB 2R ET £ */

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 73 #5i/Ey APBL s it &b +/

PIRG4S (Switch System Clock)
RGP RIE A = HICK. HEXT. PLLCLK. {EH 28 45t h 2 4n ik gyl i B 1 5w (5 ot

202: - - JAs 2.0.2
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3.2.7

2022.12.23

I B AR E

& i

IR B R Dy T R EEA RGN U R AR E T, 2 BR300 SR SR B ) A I e 43

KT 108 MHz if R JE I B s AR =, Fir DAH 2 S 6 508 PLLCLK FAE R GE B 1137 5%

A TR A RGN BRI IT G, DI 5 okl AR SE3an T
crm_auto_step_mode_enable(TRUE); 1 JF A I BRI A+

crm_auto_step_mode_enable(FALSE); 1% < IR A 2 +/
€ HICK RGuh 4

A e SN B 7E R G A RS AT I BRI E S R G B, S WIS AT UOE I, WA PR e e ok
fT¥E (8 MHz 148 MHz) o W1 1 ATk HICK BRIAE WL F A2 8 MHz, WL & 48 MHz.

HICK 8 MHz F1E R Gl 2 AR SEEL AN R

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

HICK 48 MHz F{E & el o A sSe L an T -
crm_hick_sclk_frequency_select (CRM_HICK_SCLK_48MHZ); /* HICK &+ hick48MHz */
crm_sysclk_switch(CRM_SCLK_HICK); I Y4 Z4e0 2 2] HICK */
while(crm_sysclk_switch_status_get() != CRM_SCLK_HICK) I* R RGN BIIRAS HICK %/
{
}

& HEXT R4 4

AR S IR AR RGBT, I RGP DS bR FH I S0 B 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 RZilt4h

PLLCLK HIfE R GE Bl H R GEI PR ASCBR ) PLL AR PRES RO o e die v A0 i A2 o8 0
1% %R . PLLCLK AR R Geid B A ARSI 40 R -

crm_sysclk_switch(CRM_SCLK_PLL); 1 D1 R G R F) PLL %/
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL) 1* S 45 R G BIRAN PLL ¥/
{

}

HE % D% (Update Core Frequency)

LR BSP 1, HACKSHEZR N MREE T — D ER RS O8RS HUE system_core_clock, AR
)5 CPU M U BT ARG, BZAE IR R G A B 58 G R AT HT . AR B UL HESE
T, HANEIKS) AR AL B REIR PRI R M T OIS AT AR AR R . ARSI AR

FNMRE A 2.0.2
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system_core_clock_update(); I+ RGO system_core_clock */

3.3 HHEERY

DL 4 LSe35 (I A e B R AR SR3E AT U, . 8 MHz Al 4 iR A st b, 3 2 704k
7% PLL fZ43) 144 MHz F- B RS0 8h, AHB SR 1 404, APBL/APB2 S%H 2 434, B
system_clock_config fASSEELan T -

void system_clock_config(void)

{
crm_reset(); /*CRM &AL */
flash_psr_set(FLASH_WAIT_CYCLE_4); I W flash 45 HA 4 cycle */
crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE);  /* fiifit HEXT W #hiE */

while(crm_hext_stable_wait() == ERROR) 1 S HEXT B ehfase +/
{
}

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_36); /* fidE PLL, PLL HePiRik£e
HEXT Ml 4%, i &% 36 £5, Ax\: PLLCLK =8/2*36 = 144 MHz */
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE);  /* fiifig PLL %/

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I 555 PLL B %/
{
}
crm_ahb_div_set(CRM_AHB_DIV_1); [* SCLK 1 7385 N AHB 2875 */
crm_apb2_div_set(CRM_APB2_DIV_2); I* AHBCLK 2 435N APB2 4l %/
crm_apbl_div_set(CRM_APB1_DIV_2); I* AHBCLK 2 73 45ifE 2y APBL s ZRHf 8l */
crm_auto_step_mode_enable(TRUE); * PLLCLK 144 MHz KT 108 MHz,
PANELREE RPIEd b S
crm_sysclk_switch(CRM_SCLK_PLL); I Y1 RGP E] PLL %/
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL) ¥ R RGN B U IRAS 9 PLL ¥/
{
}
crm_auto_step_mode_enable(FALSE); P U1, SR AR DT e R ¥
system_core_clock_update(); P S RGAZINEAE
}

2022.12.23 £ 12H1 W4 2.0.2
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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
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’]?r ? 1 45 H R Project Language Generate code Help
Clock Configuration—AT32F415
2
o watikHz)
1y
eiz)
ey
sk sslact )
pl \—’
! ey
= )—*.n -
bypass . pll_mode oll_railt . sciiMHz)
444444 A0 e v oy ° 100 |—4—
" p J (4-150) peripher
4 List
:rz—l—o.
—j ! agl =)
usbi
T —
L
2 peripheral
sol List
[l ron
sanzimr )
List
= AN AYA S % —
S N B A B TR -
\Y
Bl 5. g

:_‘:’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
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& 6. MCU L5 1H
[ 71 MCU Select % ]
Please select MCU: |AT32F415 |
[ (0]:4 ] [ Cancel ]

4.6

2022.12.23

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 2 B R AEAT I B g e ZHUN I R, LUT I 4R BL AT32F415 R A o Bk e ot ist
17, HRRIIMBCETTES R
BB E S A UL A KB, AR BITR

SRR I 45 R Project Language Generate code Help
Clock Configuration—-AT32F415.
2N . € Pl
144 000 (25 (W 5

+ 144 Mez)

n .

1440 iz

144 000 opio (M

ahdi
e s
2> 72000 apbl perh
i
*2

144000 2001 tmr

> List

42000 itz v KM

3 2 disable v
I [ | Wi

gL T2000 | 3002 perioh

— > List

[l — — [
—— 124000  apbZimi )
List

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 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] A 2.0.2
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VR BEATIRSE, BCEA AW T BN, B SR DR S B BT 4.

& 8. WHHACEAE
» 4000  towdi(kHz)
ertfzel
lick M4
[ |——e
lext(kHz) 1
;:k'—‘ B: 32.768 ) |——disable ~ l_p to ertc(kHz)
bypass
3|disable V|
/128
sclk sleﬁct
pllhexgdiv N
4hext(4-25MHz) o )
plircs >
ohE— 8 | D 7 9 :
bypass . —> e pll_mode pll_mult 144.000MHz sclkiMHz)
5|disable V| e _ normal v | 18 vl > O 144.000 |11
j2— O (4 -150)
12 =
hick ./ ’ » o
48 MHz |—<I
oo _ 14
= 13u5bdw to usb
| 4
hick to sclk 13 v —enable V'—* 15

48.000 MHz

ertc ffifg: ertc I BIARRLIC & 1A HE T i HE .

ertcsel: STIEME, ertc IFBHEESS. 4 ertc (FRETT B G, JSLAIEHERCE

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

hext: MNHIAKNE, 8 MHz TR A SN BRI BRASIEE,  F P ol AR S BrAd FH 6 21 38 B s

B HATIES . (6 8 MHz B SO AR E R, X2 [1) BSP # demo H 3 R inc/at3

2f415_conf.h SCEPY 9 HEXT VALUE %5 St RA%—SUEE, T SR TR I at32f415

_conf.h XA RBEATAEADD

5. hext bypass: &g M B 55 BE A RE .

6. plihextdiv: sIEHE, 24 HEXT {£24 PLL B 8HEIT, o] E i A28 HEXT 2304 HEXT A4
Ao

7. plircs: A%EHE, FHCE PLL 4PN HEXT 5% HICK.

8. pll_mode: FHitE, miEF PLL (AL E L (normal ¢ flexible)

9. fEMiFE: ¥ normal R/ PLL_MULT S50 AT 1500, 5 A N: PLLCLK = PLL
WO BE * PLL_MULT, 4% flexible BEzCH 3 H PLL_MS. PLL_NS fil PLL_FR 2474
B, AR N: PLLCLK = PLL AR / PLL_MS * PLL_NS / PLL_FR. AT H P HIfE
78, fEikE PLL IR 8IS, 2535550 1 sclk AEF i H bri 8 3F4% N4t “Enter”

B, AT E S E O L P B I B e sclk select:  sUEHE, AIACE H
EXT. PLL 8¢ HICK 1E N & GiH#.

10. sclk select: fIEHE, WFCE HEXT. PLL 8¢ HICK 18 RGihf 4.

11. sclk A% M RAERERN, IENRENBRRMEELS RER, 2 HLHERAER, %
N AR AR 5 il [m] 2R, S AR e N\ B ) TE B — 21 0 B B i R Y PLL [ E 2

12. hick to sclk: FiEHE, 24 sclk select 4% HICK {4 R4 #hist, AIfcE HICK 1) 8 MHz ¢ 4
8MHz | RSB (7F: Mik# 48 MHz HICK B RGN 4 /5, CLKOUT %t HICK B A
N 48 MHz).

13. usbdiv: FHAHE, 24 PLL B4k USB FIRTHEPoRIERS, AL E PLL K0 2] USB B8l

PwDdPRE
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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: BEE ReExH USB I APiR (RS, USB AN {ERE 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

2022.12.23 FATH W4 2.0.2
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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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RGBT

6.1 ThEEMEAr
1E RFRIBATILFE SR IEAT RGBT

6.2 RFEHER

1)

2)

[EEESZ NN
o N TS ) AT-START BOARD
AR

project\at_start_f415\examples\crm\sysclk_switch

6.3  BAB

1)

2)

2022.12.23

fic B iR
C Il GL S
B il E clkout B EpEIH pll 4 5340

B 45 M hick & pll {545 64 MHz 3| % Se i g B A0 .
B %5 M hext 2 73404 pll 540 96 MHz #I| & Gl 8 i e B ARHS

RG24
main & E S HE A

int main(void)
{
system_clock_config();
at32_board_init();
clkout_config();
while(1)
{
if(at32_button_press() == USER_BUTTON)
{
switch_system_clock();
at32_led_toggle(LED4);
}
at32_led_toggle(LED2);
delay_ms(100);

}

I* RGWETECE, ZRIA 144 MHz ¥/
[* WILHATZEER led */
* clkout FLE i pll 4 4345 */

Tl ol PR 3 £ N

/* 64 5 96 MHz RGNT4P S B b */
[* P1#—I%, led4 toggle —Ik */

I*led2 VENIEATIRETRIT *1
/* FERF 100 ms */

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

static void sclk_64m_hick_config(void)
{
crm_reset();

flash_psr_set(FLASH_WAIT_CYCLE_1);

crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE);

/* CRM &AL */
I ¥ E flash ZEF5 1 1 cycle */

1 AfiEE HICK B4 */

#19W
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while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) [* 4 HICK Bt BB +
{

}

crm_pll_config(CRM_PLL_SOURCE_HICK, CRM_PLL_MULT_16); /* E.& PLL, PLL K4hjEes
HICK, f&48i%%16 1%, AR: PLLCLK=8/2*16 =64 MHz */

crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE);  /* ff&E PLL */

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

{

}

crm_ahb_div_set(CRM_AHB_DIV_1); [* SCLK 1 e N AHB 2B 80 +/

crm_aph2_div_set(CRM_APB2_DIV_2); /* AHBCLK 2 7} $5i/Ey APB2 2kt g */

crm_apbl_div_set(CRM_APB1_DIV_2); * AHBCLK 2 735 APBL LI 4 */

/lcrm_auto_step_mode_enable(TRUE); % T e IR e AR 5
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); 1 R PRI AR G+

system_core_clock_update(); I* T RGN DA+

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

clkout_config(); /* Kl erm &AL, EHIEE clkout */

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

{
crm_reset(); /*CRM EAi */

flash_psr_set(FLASH_WAIT_CYCLE_2); I+ W& flash 45 2 cycle */

crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE);  /* {#fE HEXT I4HiE */

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

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_24); /* B2 & PLL, PLL 5k
HEXT /1%, SMAR% 24 f5, Ax: 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) 1* 5 PLL fasE +/

{

}

crm_ahb_div_set(CRM_AHB_DIV_1); 1* SCLK 1 434N AHB B2k */

2022.12.23 #2011 W4 2.0.2
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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 4iif oy APBL 2k 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 36 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
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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_f415\examples\crm\clock_failure detection
WA
1) FERE
B il E clkout B EpEIH pll 4 5340
B PR R, FE5E% void NMI_Handler(void) e& %1 .
B 45 M hick £ pll 54 144 MHz B R G00bh (L B ACHS
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 fi54i 144 MHz 2| & G 8 A #iA
static void sclk_144m_hick_config(void)

{
crm_reset(); [*CRM &AL */

flash_psr_set(FLASH_WAIT_CYCLE_4); [+ WH flash &1 4 cycle */
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_36);  /* fid 8 PLL, PLL 4kt
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HICK, f54li%%36 1%, Ax: PLLCLK=8/2*36 = 144 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 gh */
crm_apbl_div_set(CRM_APB1_DIV_2): [* AHBCLK 2 734ii{F >y APBL fa 22 if8h */
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_144m_hick_config(); [* RGERTERER, B hick f54E] 144 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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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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