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B 1. E

Ffelan -

CLKOUT Eg

HEXT_IN
- 1251/2/3 CLK
HEXT
CFD
HEXT o CPU SysTick
HEXT 0SC HEXT ivider
4-25 MHz 11,2,4,8,16, CPU FCLK
32
\_To AHB peri .
HEXT_OUT
PLLUCLK, bie
——
PLL
PLLPCLK scLK AHB PCLK1/2
Divider HCLK APB1/2 Max.216/120 MHz
Max. o eta | Max Divider To APB1/2 peripheral
216 MHz : 216MHz 12,4816 Peripheral
X . Clock enable
FEE: HHICKEAPLLEIEPE| bl res
#f, PLLEEGERIN, 2 52 Max.216/120 MHz
HICKDIV 1x2 to TMRXCLK
HICK8M e Peripheral
Divider | clock enable
3 HICK /1,21,:,& /f
HICK RC HICK48M
48 MHz eripheral ADCCLK
SCLKSEL HCLK ADC Slook enable Max.28 MHz
ickoly  HICK_TO_SCLK Max.216 MHz e
234,517
PLLUCLK
Periphera | HEXT(12MHz)
—SCLK——p clock enable USBFS48M {0 USBHS PHY
_PLLPCLK | 12SFCLK To USBFS interface
—
HICK HICK 0
PA2/PB11/PC9 Tol2sF HICK_TO_USB —
USBHS_PHY12_SEL
LEXT
—
LicK
LEXT_IN HEXT ADCCLK
1234,..31
___HicK ] PLLPCLK
RTCCLK CLKOUT CLKOUT
LEXT OSC LEXT _USBFS48M,, | HEXT (- Dividerl — Divider2
32.768 kHz 1,25 11,2.512
To ERTC __sck |
CLKOUT_SEL2
LICKRC ek
LEXT_OUT 40 kHz
ToWDT CLKOUT_SELL
WDTCLK
ERTCSEL[1:0]

AR RILUR LA SRR S

1)
2)
3)

4)
5)
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SCLKSEL: ZZH 40T ULl HEXT. PLLCLK. HICK = KHf4hystfit,

HEXT: HEXT J& /M et 2h,  Hnr PLAMETE /& 4~25 MHz 1) S PR sl i 4P .
HICK: HICK RC J& ¥ s il 575 28, 4% 48 MHz. HICK W8 i N R 2244 1, {HAEW]
BE1E LR 1 HICKDIV #5461 2R\ 6 2045 A 8 MHz, 7RAJHECE A, {45 48 MHz i

PLLCLK: PLL % = PLL % A\if % / PLL_MS * PLL_NS / PLL_FP.
PLL # NI £ PLL % AR £ B PLLRCS We5E, A FHAKIE: HICK 8 MHz il HEXT.
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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 MR B O, 2R B R AR S B R PHE SR RS 2% at32f402_405_crm.cl.h 3Cft.

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);
I PLLECE %, FoE NG PLLEBTERE. & PLL fAARESE */

void crm_pll_config(crm_pll_clock_source_type clock_source, uint16_t pll_ns, uintl6_t pll_ms, crm_pll_fp_type
pll_fp);

I*PLLU JE 7R B E

void crm_pllu_div_set(crm_pll_fu_type pll_fu);

/* PLLU % i gE */

void crm_pllu_output_set(confirm_state new_state);

1 RGBT R R+

void crm_sysclk_switch(crm_sclk_type value);

I* HT RGN U HOR A SREX R L +/

crm_sclk_type crm_sysclk_switch_status_get(void);

I EBEE R R, 4 PLL f5 45403 KT 108 MHz B, V)3 R Gt 3 PLL TR R
void crm_auto_step_mode_enable(confirm_state new_state);

1% PRI Bl 6 )G B R EL EEHT hick 48 MHz SR N RGN B/

void crm_hick_divider_select(crm_hick_div_6_type value);

1 N T A A R G B AR B AR B B, MR B E RS (8 MHZ) , 6 MIRAKE (8 MHz B
48 MHz H 6 /- WilL & 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);

I* AHB B E] APBL i i) 23 A5 B BR 5 */

void crm_apbl_div_set(crm_apbl_div_type value);

% 8 4 2.0.0




<[

5

AT32F402/4050 #1 it &

3.2

3.21

3.2.2

2023.08.18

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

void crm_apb2_div_set(crm_apb2_div_type value);

I* HEXT I8l 21 RGeS Bl ity 20 S v B ek 45 */

void crm_hext_sclk_div_set(crm_hext_sclk_div_type value);

1* HICK IR 31 Z G b 14 70 4350 B R % */

void crm_hick_sclk_div_set(crm_hick_sclk_div_type value);

i BP e B AR

FHE RN R U B RS B R, N E T KB A 2 3R
B 2. i BRAEE

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 |

2 (CRM Reset)

HAREMRREN Z A CRM BILE S, KA ZRG RGN M UIHE] HICK, HARI RSN PHECE 2
A GBI, fFRET I EZ RN SN . BREOH ARSI T -

crm_reset();

I*CRM &AL */

Flash &4 F# (Set Flash Wait Cycle)

AT32F402/405 Fr LRI R IR Flash, SISATEA R 100 T X0 B iE Flash 8845 3 .

flash 854 i 9] 53847 EHER R ATF

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 <=160 MHz

FLASH_WAIT_CYCLE_4

160< sysclk <=192 MHz

FLASH_WAIT_CYCLE_5

192< sysclk <=216 MHz

FLASH_WAIT_CYCLE_6

BRI A AR S B A0 R

hRZs 2.0.0
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3.2.4
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flash_psr_set(FLASH_WAIT_CYCLE_0); I* & & flash %455 # 0 cycle */

F8JEECE (Clock Source Configuration)

55 2 G5 oA 5 1) iR s R 3 BEALAE HEXT A HICK, PLL W28 DA Em e sk AT 0. &2
ERC B AT AE PLL B AT B 19 PLL S 25 T 8 2515 Hfa e

& HEXT

A1 T N R B AR R B i SR, AT S SR s ORI T A, SR EIREN, ARETE 5
AR, S5 R AR RN AE AN I I B R A e AT AT e, FLERONTEION R 55 AR 20 REA AL S E
R

crm_hext_bypass(TRUE); [* HEXT B 8055 g a U R +/

{¥i5E HEXT Wil 3454 HEXT mehfase, ARRscEian .

crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE); /* Jfja HEXT K#J§ */

while(crm_hext_stable_wait() == ERROR) 1% 45 HEXT BHp s +/
{
}

¢ HICK
A S e A R E S N R B AR L, (AR HICK BB JEIFSRAS HICK i e, AL T .

crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE); /* /8 HICK B %HyJ& */

while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) I* ZEFf HICK R Efn B B
{
}

PLL idE (PLL Configuration)

PLL fi & = 24 PLL BB, PLL f5MAREL. PLL AR VO s B . i e A =08
PLLCLK = (PLL #i \FH4f * PLL_NS) / (PLL_MS * PLL_FP).

& PLL B 4hyE

PLL B EhJE4n A W R kd: 1. HICK (8 MHz) , 2. HEXT. PLL IHpiliN7E PLL FC & 1§ 8 Rl T
JR IS RaE . LA PLL IRMERELE crm_pll_config &% Hhont B i S 80E IR

CRM_PLL_SOURCE_HICK

CRM_PLL_SOURCE_HEXT

& PLL (A%

PLL_MS: PLL B/ &%, JuEE 1~15. HIAERN PLL S NI Eh A7 3505 5.

PLL_NS: PLL ff4iZ4, VGFIfE 31~500. HIfERXS PLL_MS 3EAT 5 SRAL 2L B I B2t AT 1%

PLL_FP: PLLP J5r#ii &40, Jull (1. 2. 4. 6. 8. 10. 12, 14, 16. 18. 20. 22. 24. 26.

28, 30) . HIjRE2XNT PLL_NS 55505 I S AT FE BRI, BRAS A4 /2 PLLP If4f, PLLP
I b A D R GE Bl

PLL_FU: PLLU J54r9 &%, 6 (11, 12, 13, 14, 16. 18. 20) . HIJaeR4 PLL_NS £54i

# 10| k7 2.0.0
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J5 B B EEAT IR BRI, BRATUS BOIS Bh A PLLU IF8h,  PLLU I Bl dE oy USB S eh i
7 PLLU M5 i Bk PLL G52 FI T AR, 7 PLL g/l B LA

L b ZHAE PR FII G 40 R IR 26, FEE TS5 RM I B &1 .

2 MHz <= PLL AW %} / PLL_MS <= 16 MHz
500 MHz <= PLL i A\H4%f * PLL_NS /PLL_MS <= 1000 MHz

M PLL ZHIRE RS, RIFFF)E PLL 5545 PLL A28 . Bl AMEET 4N R 8 MHz, KA HEXT

IR E N PLL FF4RYR, PLLCLK f%45i%) 216 MHz MK SZELAN T

crm_pll_config(CRM_PLL_SOURCE_HEXT, 108, 1, CRM_PLL_FP_4); * WE PLL S8
crm_pllu_div_set(CRM_PLL_FU_18); I+ BCE PLLU 24535 */
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE); ¥ FF )3 PLL BH8RER */
while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I 45 PLL REbr S EA ¥/
{
}
crm_pllu_output_set(TRUE); I* P PLLU % */
while(crm_flag_get(CRM_PLLU_STABLE_FLAG) != SET) I+ %ERf PLLU RaEbr S Bl */
{
}
3.25 HEZ&4¥ (Set Bus Frequency Division)
RS A & SCLK 3| AHBCLK 434, AHBCLK | APBICLK 4345, AHBCLK | APB2CLK 47
#i. AHB M4 1 734, APBL/APB2 M2k 1 434S SEIan T
crm_ahb_div_set(CRM_AHB_DIV_1); [* SCLK 1 734N AHB Ja 2B 8k */
crm_aph2_div_set(CRM_APB2_DIV_1); /* AHBCLK 1 7341k N APB2 SR 8h, i KR 216MHZz*/
crm_apbl_div_set(CRM_APB1_DIV_1); /* AHBCLK 1 734tk N APB1 S £EI8h, i KR 120MHz*/
7: APB2CLK AR KA F7 216MHz, APBLCLK #742 A4 %7 120MHz .
3.2.6 VI#RGR B (Switch System Clock)

2023.08.18

AN B RE EEAH = HICK. HEXT. PLLCLK. 7EV)¥ 2248 I 240 b I 4 iy B 3% 5w £
IR LR E .
& HICK R4t 5h

PR R I PR R e B A EORIBAT IR BN R e Bt R AR AT BE T, Al R (R R ik

IT¥E (8 MHZ Al 48 MHz) .« 1 1 Jirid HICK BRAEIL A2 8 MHz, WIECE N 48 MHz.
HICK 8 MHz I R Gt B A ACAS SEEL AN R -

crm_hick_sclk_div_set(CRM_HICK_SCLK_DIV_1); ¥ %E HICK B RGN 8h o4 */
crm_sysclk_switch(CRM_SCLK_HICK); I* Pl RGP 2] HICK */
while(crm_sysclk_switch_status_get() '= CRM_SCLK_HICK) ¥ SR R G BRAS 9 HICK */
{
}

HICK 48 MHz A1 R Gt s AL SEBL A T »
crm_hick_sclk_frequency_select (CRM_HICK_SCLK_48MHZ); /* HICK JE$ hick48MHz */

T B U1ME - - JRA 2.0.0
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crm_hick_sclk_div_set(CRM_HICK_SCLK_DIV_1); I W E HICK 2| RGN 8R4 45 */
crm_sysclk_switch(CRM_SCLK_HICK); 1 Yl RGN B E] HICK */
while(crm_sysclk_switch_status_get() != CRM_SCLK_HICK) ¥ SERE R G ERAS 9 HICK #/
{

}

& HEXT R4 4
AN R I FAE R G Bhiy, R Gri AR DL bR (A B o, YEEDN 4~25
MHz. HEXT F{E R Geh e AR RS S B U0 T

crm_hext_sclk_div_set(CRM_HEXT_SCLK_DIV_1); I W E HEXT B RGR £hadn +/
crm_sysclk_switch(CRM_SCLK_HEXT); I V)3 RGN B HEXT */
while(crm_sysclk_switch_status_get() = CRM_SCLK_HEXT) xR R G BIRAS N HEXT #/

{

}

€@ PLLCLK &G oh
PLLCLK FI1E R Zemtedit, S48 LLSCFRIT PLL 5845 5 9uE . Hodm v A% S 2 5 A
fitie PLLCLK F1E R Gehf ok RS sE B an F

crm_sysclk_switch(CRM_SCLK_PLL); I Ul R G803 PLL %/
while(crm_sysclk_switch_status_get() != CRM_SCLK_PLL) I* R RGBS PLL ¥/
{

}

E %O (Update Core Frequency)

PAL) BSP A1, HACIBHEZE NREE T — D3RR RGO AR ) S HUE system_core_clock, AR
)& CPU % D BB AT IR, MNAZAERFHR RGN B B 52 G KB T 8. NI AR MRS HE 4
T, B AN S F AR B B REAR BRI 2 M B AZ OB AT ARG A . AR SEEL AR

system_core_clock_update(); I+ B RGOSR system_core_clock */

i B e Bl

PUR s DLSEHE P B L B IRAE R IEAT U, 7~ H 8 MHz SMEI £ d iRV A B, 28 PLL £5 40
J&, 216 MHz Ffi R4l Bl AHB A0, APB2 KA 1 4045, APBL RH 2 /4l %l
system_clock_config fAASSZEL A0 R

void system_clock_config(void)

{
crm_reset(); [*CRM EAL
flash_psr_set(FLASH_WAIT_CYCLE_6); [* &E flash 245811 6 cycle */
crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE); I* PWC SR B ffi e */
pwc_ldo_output_voltage_set(PWC_LDO_OUTPUT_1V3); /* & E Ido i HEA 1.3V ¥/

crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE);  /* {fif HEXT W 4fJ§ */
while(crm_hext_stable_wait() == ERROR) [* 255 HEXT W ghfase +/
{

B/ 12RH k7 2.0.0
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}

crm_pll_config(CRM_PLL_SOURCE_HEXT, 108, 1, CRM_PLL_FP_4); /* Fid & PLL, PLL K4hiiESEF HEXT,
fESZH PLL_MS =1, PLL_NS =108, PLL_FP =4 /%4, A3: PLLCLK=8/1*108/4 =216 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_1);
crm_apbl_div_set(CRM_APB1_DIV_2);

crm_auto_step_mode_enable(TRUE);
TER I B Uy g+

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();

I* Afige PLL %/

I* 2555 PLL R25E ¥/

* SCLK 1 73 #ifEy AHB S 4 */

* AHBCLK 1 73 #BfEy APB2 Sl kIS i */

I* AHBCLK 2 4330 APBL S48l %/
/* P PLLCLK 216 MHz kKT 108 MHz,

I Y1 RGP E] PLL %/
[* S5 RGN BOIRAS 9 PLL %/

T VIE Y RPN L KA Y B biEg Sl
P S ARG OIRE Y

13 W

hRAs 2.0.0
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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
B ORAEXR
% ZEWindows7 2 LA L #AE R G s R
gg
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. B3hFE
AT T L T o

B 14| k7 2.0.0
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R AT32F402/4050} 40 il B
4. EENHE
’I?l’ ? | it 4% H # Project Languag: Generate code Ip
RN B E TR
B 5. s
"'I?r ? | §H_‘ JP_'T jJ] ﬁ# ;5 Project Language General code Help
B “JiH” (Project) 3H.
B BT A S B L I H
T+ FI I CAFAE R B 0 H
PRAF: PRAF CLFT IO B T H
B “JES” (Language) 3EH.:
English: % FF English fE N EIRES
fR A L EFERA TR SN RIES
B “ARMRA%” (General code) SEHL.

A0 I TR 5 PR 18R A T B 5 TR T S0 B A I B AR AN B R e B e R e, AT R AR RS 3K

AR PR YRR S A Ak B A 25 B L RIS S A

N B (Help) 3o
WK R BRI IR R
fik: P

FRLETH

AT P E TR, WA BIEDRI AN A, WAl “TH 7 SEH--> 7, BT E T K
Wk, e BT H AR R R B R ST R AT, BRAEE LR B FTR

%15 W

hRAs 2.0.0
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Bl 6. MCU %A
[ mcU Select e
Please select MCL: ATI2F405 A
Cancel

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

.
Fic B 57T HO 43

e B S R B R AEAT I B g e ZHUN I R, LTI 4K BL AT32F425 AR5 o filok e ot ist
17, HRRIIMBCETTES R
BB E S A UL A KB, AR BITR

B 7. BB HER

Y

I

\
[TTTTTTTT

oD PR

5.

6

PRl ER sy s H T e 2 i ie B 0 H P £ MCU & 51,

BCE &R . FT XS I Bl A AN Sh AT R FANCE,  DUE R R =5 K

it Er . M pRH (CLKOUT) HBCE .

£ SCLK =l fELE i PLL Jy R eI BRI AE 9 AKE, Rl A S B2 1K) R G Bl oA R S ) 1 3l
P & RS AL

ZERER . FIT R RSN BB T B I B R B 2k MR

I B ERC B AR A T A S S I R R A B AT I R Y 1

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

# 16 | k7 2.0.0
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VR BEATIRSE, BCEA AW T BN, B SR DR S B BT 4.

&l 8. W4 BIE
» 40 to wl(kHz)
lick(kHz)
w0 | 1
lext(kHz)
B[ 276 | disable v [ % to erte(kHz)
bypass ertcdiv
disable Vv 2 v 7
37| — I 1 PI' sclk select
hextdiv
hext(4-26MHz) ghires CRM PLLCFG: 0x40521b01 o}
I | >
out H% 8 | ® pll_ms pll_ns pll_fp 216.000MH sclk(216MHz max)
. z
bypass = N 108 e 4 v———>@— 216000 | 13
disable V| Nis) (1-75) (B-500) 9
5 =
‘: N 11 @]
hick(MHz) /6 > o‘ hickdiv
8 |—e noov I 4
X J 15 . 16
/_14 A8 v|_p. to usb 17
hick to sclk pll_fu al w
1
hick to usb

PwDdPRE

© N o g

10.
11.
12.
13.

14.

15.

ertc ffiGE: ertc FEARADEL B (191F 58 T HiAE.

ertcsel: fIEHE, ertc IPEHRIERE. 24 ertc [REIT)E fa, M AEMER L& .

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

hext: UL NHIAKNE, 8 MHz JFrRFH MBI B A ERIASIZE, - rT AR SRR FH (0 A1 3Bt i
B HATIES . (6 8 MHz & SO ARG, XFR.H) BSP # demo H % NHJ inc/at3
2f402_405_conf.h X HEXT_VALUE %€ XM 1% —8UE e, tHnT DeR A TR AR at3
2f402_405_conf.h SCAERBEAT D .

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

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

pll_ms: fAKNE, PLL A%, JEHME 1~15. HIDRERXT PLL S K347 14045
pll_ns: MAME, PLLfZ#iZ%, JUFE{E 31~500. HIhRERN PLL_MS BEAT T34 AL BE 5 (i
BT A5 A

pll_fp: THiME, PLLP 504 &%k, JuH (1. 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22, 2
4, 26, 28, 30) . HIJRERXT PLL_NS 5005 B Bhidh A7 I BRait, BRAE (I8 A4 & PLLP I
i,

sclk select: Si%ME, JFCE HEXT. PLL 5 HICK 1E N & Gimt4d,

hextdiv: NHHE, FIECE 24 HEXT kN 5 G0t i 20 45 22 5

hickdiv: NHAHE, FIHCE 4 HICK k4 R Gim 4t i 20 9 5 8k

sclk Aii%: MR IEMEER, WIENREMNERMTKESR TR, DS HHERAER, %
N AR 5 il [ 2R, AR e N\ B ) TF B — 2 50 B B a1 PLL iR E 2
hick to sclk: AUEHE, 4 sclk select % HICK 1E A &G 4pit, alicE HICK () 8 MHz 5 4
8MHz 2| R4t 8h (JE: 4% 48 MHz HICK 2| R4t 5, CLKOUT #it HICK i A5 th
N 48 MHz).

pll_fu: NHAE. 24 PLL B 8p#E/E N USB B EoRIER, PLLU G/ A%, ol (11, 12,
13. 14. 16. 18. 20) . HIhfAeR&X PLL_NS s MBS e g7 FBRm, BRAE 842 PL

BATH k7 2.0.0
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LU B 8h.

16. USB fififig: USB BB ARASEC & (115§ T hAE

17. USB W B AR () B . R R R4 SEit i+ 5 USB I 8 MR BoR, S ECE 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
BT

A 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

# 18| k7 2.0.0
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5 EEFEM
5.1  SMERRPHIR(HEXT) B

IRIAS SCRS Bz 511 demo AL & T B ABER ARG 8 MHz AN B, 245 BrodifF 5 F 1 4035 s
BpEEE 8 MHz Al FiF B LA R JLAT .
& RN
1. DASERRR AR b e 42 S IR e BB JAURE 5757 P a0 I A G AR % T ok 5 A L AR
fith, A S I B T B I B B AR

2. BTN demo LFEH at32f4xx_conf.h ST HEXT _VALUE 18, LASEZRRAS FH 1 A5 I B A4
FAERHATE . TS FRah i N ah g 12.288 MHz (1) 5 3R B 4P I8, at32f4xx_conf.h
SO NAE BT

#if !defined HEXT_VALUE

#define HEXT VALUE (Uint32_t)12288000)

#endif

& THBX

1. 7ERFBIECE T R 1) HEXT i AME A A SR Sis SEPRInZe(E 3 4% “Enter” SEfIA.

2. FCE AT ehis s K e R, AR RIS . SR AR RIS SO (at32f4xx_clock.c/
at32f4xx_clock.h/ at32f4xx_conf.h) K5 BSP demo H it B SO 6 ml Y H vh pR B ) 258 4T
B, 1F main ¥ HE1T system_clock_config B8 i F RIAT .

52 TLTEfMEH

FEAE A B b i B B 75

1. BT HEAR SO R E B VRRY SO TR A5 A MERE DR SR R ) BSP_V2.x.x AT

2. AFERFFTA R i B R B AL SCAEANRE R SR A, R BEFEARX R TAR I H AT R A
3. METAEPEMAESEIENS, ELL “Enter” LW
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6.1 ThEETEAr
1E RFRIBATILFE SR IEAT RGBT

6.2 WIFEES

1)

2)

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

project\at_start_f405\examples\crm\sysclk_switch

6.3  BAB

1)

2)

2023.08.18

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

B 45 M hick 22 pll {5451 64 MHz B & G060 B AT .
B iS5 M hext 2 pll 545 96 MHz | 55 il bl (T B AR A

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);

[* RGEREECE, ZRIA 216 MHz ¥/
[* WILHATZEER led */
/* clkout it B it sysclk 4 7345 */

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 {44l 64 MHz 2| & Gt e A ik

static void sclk_64m_hick_config(void)
{
crm_reset();

flash_psr_set(FLASH_WAIT_CYCLE_1);

I*CRM 4L */

I ¥ E flash ZEF5 1 1 cycle */

% 201

hRAs 2.0.0
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crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE); [* PWC AT i ffige */

pwc_ldo_output_voltage_set(PWC_LDO_OUTPUT_1VO0); /* £ 64MHz, LDO "% E 1.0V */
crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE);  /* flifit HICK K */
while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) [* 4 HICK Fagpr BBk +
{

}

crm_pll_config(CRM_PLL_SOURCE_HICK, 64, 1, CRM_PLL_FP_8); /* it & PLL, PLL i 4hiik$s
HICK, f&58iZ% PLL_ MS=1, PLL_ NS=64, PLL_ FP =8 %4i, A3: PLLCLK=8/1*64/8 =64 MHz
*/

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

while(crm_flag_get(CRM_PLL_STABLE_FLAG) = SET) /&R PLL RasE ¥/

{

}

crm_ahb_div_set(CRM_AHB_DIV_1); * SCLK 1 73 MiifE N AHB 2RIt 4 */

crm_apb2_div_set(CRM_APB2_DIV_1); * AHBCLK 1 73 5iifE N APB2 S 4 */

crm_apbl_div_set(CRM_APB1_DIV_1); * AHBCLK 1 7345y APBL Ja 2RIl */

/lcrm_auto_step_mode_enable(TRUE); 7 T e IR e M AR 2
PLLCLK 64 MHz /T 108 MHz FIARTFJE */

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

while(crm_sysclk_switch_status_get() I= CRM_SCLK_PLL) I* LR RGN PRy PLL %/

{

}

/lcrm_auto_step_mode_enable(FALSE); 1 R PRI BB AR G+

system_core_clock_update(); I* T RGO Y

delay_init(); I* RGN By, EHYIMHEIL delay */

clkout_config(); I* B crm 47, BEHACE clkout */

hext £ pll 545 96 MHz 2| & G £ (1AL ik
static void sclk_96m_hext_config(void)

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

flash_psr_set(FLASH_WAIT_CYCLE_2); r* W& flash 45 2 cycle */
crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE); [* PWC #MABT i */
pwc_ldo_output_voltage_set(PWC_LDO_OUTPUT_1V0); [* F45 96MHz, LDO "] ¥ E 1.0V */

crm_clock_source_enable(CRM_CLOCK _SOURCE_HEXT, TRUE);  /* fiigt HEXT W 4Py */

while(crm_hext_stable_wait() == ERROR) 1% ZE4F HEXT Wb s +/
{
}

2023.08.18 2R &2 2.0.0




ARIR

AT32F402/4050) it B

HEXT, {58 PLL_ MS=1, PLL_ NS=96, PLL FP =8 /34, Az: PLLCLK=8/1*96/8 =96
MHz */

96 MHz /NT 108 MHz \] A JF 8 */

crm_pll_config(CRM_PLL_SOURCE_HEXT, 96, 1, CRM_PLL_FP_8); /* it & PLL, PLL i4fj5i%k4%

crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE); /* {fifg PLL */

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I* S5 PLL fasE

{

}

crm_ahb_div_set(CRM_AHB_DIV_1); [* SCLK 1 3 4ifEN AHB 2580 */
crm_apb2_div_set(CRM_APB2_DIV_1); [* AHBCLK 1 434i{F >y APB2 fa i gh */
crm_apbl_div_set(CRM_APB1_DIV_1); [* AHBCLK 1 434ii{F >y APBL S 22 if8h */
/lcrm_auto_step_mode_enable(TRUE); 1% FF R BB AR S0, B PLLCLK

crm_sysclk_switch(CRM_SCLK_PLL); 1 U4 R G Bh 3 PLL %/
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL) [* 25 RGBT HOIRAS A PLL ¥/
{

}

/lcrm_auto_step_mode_enable(FALSE); P IR PR T AR =+
system_core_clock_update(); I* HH RGO *

delay_init(); I R RGN PP 4, BTG delay */
clkout_config(); K erm B4, HEHHFE clkout */

6.4 KRR

L HIZ1T led2 LAIEIKE 100ms B [E]E3E4T 4R, clkout (PA8) #ith 24 MHz.

7% USER #5884 T, REGREI7E 64 MHz 5 96 MHz 2 [A)3E47 38 & V¥,  clkout % HE 6T 87 (1) 4

SIS, led4 toggle —K.

2023.08.18
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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
RIRE R
1)  HEARPABE:
XN 5 ) AT-START BOARD
2) AL
project\at_start_f405\examples\crm\clock_failure detection
/g A
1) FERE
B [iLE clkout B P4 H sysclk 4 734,
B PR R, FE5E% void NMI_Handler(void) e& %1 .
B %55 M hick £ pll 545 216 MHz 2 R Ge i 8 O EC &A%Y .
2) R4
main R AR A

int main(void)
{
system_clock_config(); /¥ IEE RS 80 ¥
at32_board_init(); I* ¥I4h4k led Al delay &% */
clkout_config(); I* WCHE clkout i pll 4 4345 */
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 545 216MHz 2| & Zei B RS ik
static void sclk_216m_hick_config(void)

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

flash_psr_set(FLASH_WAIT_CYCLE_6); 1+ &H flash %151 6 cycle */
crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE); [* PWC #MaBTpflige */
pwc_ldo_output_voltage_set(PWC_LDO_OUTPUT_1V3); /¥ T4 216MHz, LDO FHi%E 1.3V ¥
crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE);  /* {#ifig HICK W 4hjE */
while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) [* SEfF HICK fa b Bkl +/

# 23| k7 2.0.0
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{

}

crm_pll_config(CRM_PLL_SOURCE_HICK, 108, 1, CRM_PLL_FP_4); /* E.& PLL, PLL H#jsiks*
HICK, {%4iZ%(PLL_MS =1, PLL_NS =108, PLL_FP =4 %4, /A3: PLLCLK=8/1*108/4 =216
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_1); /* AHBCLK 1 7} #5ifE N APB2 2kt &b */
crm_apbl_div_set(CRM_APB1_DIV_2); /* AHBCLK 2 7} $5ifEy APBL S 2kt g */
crm_auto_step_mode_enable(TRUE); I FFJE R 5 4/
crm_sysclk_switch(CRM_SCLK_PLL); I 1 R G E0E] PLL %/
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL) I SRR RGN BT RS PLL ¥/
{

}

crm_auto_step_mode_enable(FALSE); 1% R PRI R AR =G+
system_core_clock_update(); I* T RGN DA+

delay_init(); 1 R G B AR Y,  SETIAA 1L delay */
clkout_config(); K erm B4, HEHEE clkout */

NMI T S E

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 br & */
{
crm_clock_failure_detection_enable(FALSE); 1% IR PRI SR +/
sclk_216m_hick_config(); 1 RGN B ER, B hick £ 216MHz */
crm_flag_clear(CRM_CLOCK_FAILURE_INT_FLAG);  /* BRI & BbRE */

B 24W k7 2.0.0
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8 XH PLL 2EGHE
8.1  ITheefEif

FEBEAT RGBT B R, AT FH PR BRSO PLL A I B R H AR S 5 iH R — A5 3

K PLL Z LR E, B> N O TH S

8.2 RIEHEL

3)

4)

3)

4)

2023.08.18

(DILSZ8N

o N TS ) AT-START BOARD

LSRR

project\at_start_f405\examples\crm\pll_parameter_calculate

8.3  EAFBLIt

T & iR

B U crm_pll_parameter_calculate % H 2t 5 PLL S505 20Ul & R G4 .

B it & clkout 4R %t sysclk 4 74,

B KSR, RELL BRI BRI THE 41 PLL 250 LEDA INYR, WIRANEE LED2 N

$o
BG4
main e Z AL R

int main(void)
{
system_clock_config_216mhz();
at32_board_init();
clkout_config();
while(1)
{
if(calculate_status == ERROR)

{
at32_led_toggle(LED2);

}

else

{
at32_led_toggle(LED4);

}
delay_ms(500);
}
}

r* LhEAHE T S TR B E
[* HIUEAL led A1 delay % */
/* ELE clkout %t sysclk 4 434 */

= P SECRAS

[*led2 [NHR */

[* led4 [NHR */

[* JEKF 500 ms */

H 3L, H AR Bt 5 PLL S 80 B R GE AU Hiid

{
uintl6_t pll_ns, pll_ms, pll_fp;

void system_clock_config_216mhz(void)

hRAs 2.0.0
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crm_reset(); [*CRM &AL */

flash_psr_set(FLASH_ WAIT_CYCLE_6); I+ W flash 1A 6 cycle */
crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE); [* PWC ARt fdie */
pwc_ldo_output_voltage_set(PWC_LDO_OUTPUT_1V3); [* 45 216MHz, LDO FH%E 1.3V ¥/
crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE);  /* {#ift HEXT WH4his */

while(crm_hext_stable_wait() == ERROR) [* 2R HEXT #8205

{

}

calculate_status = crm_pll_parameter_calculate(CRM_PLL_SOURCE_HEXT, 216000000, &pll_ms,
&pll_ns, &pll_fp); I UL HFRES B 216 MHz 5 —41 PLL 2% %/

crm_pll_config(CRM_PLL_SOURCE_HEXT, pll_ns, pll_ms, (crm_pll_fp_type)pll_fp); /* K& PLL */
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE);  /* ffifE PLL */

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I* Z£5 PLL fasE ¥/

{

}

crm_ahb_div_set(CRM_AHB_DIV_1); * SCLK 1 73 #5ifE )9 AHB S 4 */
crm_apb2_div_set(CRM_APB2_DIV_1); * AHBCLK 1 73 JiifE N APB2 L4 4 */
crm_apbl_div_set(CRM_APB1_DIV_2); /* AHBCLK 2 734ii{E >y APBL fa 2R i 8h */
crm_auto_step_mode_enable(TRUE); 1% FFJE BB ) 3 AR G+
crm_sysclk_switch(CRM_SCLK_PLL); 1 4 R G Bh ) PLL ¥/
while(crm_sysclk_switch_status_get() I= CRM_SCLK_PLL) ¥ ERE RGN B D) RS Y PLL #/
{

}

crm_auto_step_mode_enable(FALSE); % R R R AR G+
system_core_clock_update(); I* HH RGO Y

8.4 SRR

B RS HITE 4L BN R PLL S E0FRE, R E SIS 4R S B bR B
FHEEN LED4 [NER, GnRprss R 5 B AR #h 2 0 LED2 N1k
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FRARFEAERS RO B A arh A BT, I, R RS 7 ) RS G A AT W R BRI PRAIE, BAREAR T S 1k
T8 AR RE A (S AR AT A R X PRI X B L), SRR ACAEATE R RO LA S R LR B FRAIE

AR P IR AR B T TR T R I& R0 e (A) W2 VEE RN ZORIBI, fln: AdSchf. R RR BN~ it 2 e f %
KIARG: (B) MR (C) RN ARG (D) sld, H/EE)HMTERSEANSGE. S LW =S ERR M. mEREHE A
KT RTR R, RIERIGR FUHERS o5 T ST A, UK AR ST R RO B SR H, LRIV A 7 S SR R I8 i 2
PR EAEFE R 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 LA Ui B s RS s R 53 4E
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