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2 PP

FEREATIN BHACE A, NLFEIr 1 NS R0 AR B 54, IXARAEREAT I B AC LN A =i T AT ke 3
T RGN B J AR (T B AT T BT R A5 RGN R A . SR

B 1. E

CPU SysTick
HEXT 0SC HEXT Divider 8

4-25 MHz /1‘2‘2,28‘16, CPU FCLK _

\ ToAHBp
HEXT_OUT PLLCLK Peripheral
Clock enable
i -
PCLK1/2
l_l SCLK AHB HCLK
:

Peripheral
HEXT_IN
) HEXT Clock enable 1251/2/3 CLK

Divider APB1/2 Max.150/120 MHz
11,2..512

Max. L ] Divider To APB1/2 peripheral
150MHz 11,2,4,8,16 Peripheral

Clock enable

ax.
150 MHz

FEE: SHICK/EAPLLEY R b res
. PLLAGEMI, 27 #2¢

HICKDIV rixp [Max150720 N to TMRXCLK
HICK Peripheral
6 HICK8M Divider - clock enable
HICK 1,248,
— 16
HICK RC HICK48M ADCCLK
48 MHz HOLK Peripheral Nissprcw
SCLKSEL — ADC clock enable ax 2z
wickoly  HICK_TO_SCLK »|  Divider -
PLLCLK

12.34,...17
PLLCLK_TO_ADC
Acc PLLCLK | usB Divider o -
e eripheral
123,..9 Slookenable UsBagM
To USB interface
HICK
-
| Hick_To_uss peLKL
Peripheral
PCLKI , N —SCLK | STook enable USART2 CLK
SCLK_, Cj"m:k P ) 12C1 CLK ik
—HIEK
HICK —LEXT |
USART2SEL[1:0]
12C1SEL[1:0]

PCLK1

Em—— Peripheral
PCLK2 __SCLK | clock enable USARTS CLK
—] — | )
ScLK Peripheral HICK |
—SCLK g
clock enable USARTL CLK LEXT
—LEXT |
__HICK )

USARTSSEL[1:0]

LEXT

B ——
USARTISEL[L:0] —LEXT

LicK
— LK

LEXT_IN HEXT ADCCLK
——— e 234,31
HICK PLLCLK
RTCCLK CLKOUT CLKOUT CLKOUT.
LEXT 0SC LEXT - _useag™ | HEXT Dividerl er2 4%

Divid
32.768 kHz 12,5 12.512
To ERTC SCLK -

CLKOUT_SEL2
LICKRC HeK
40 kHz
LEXT_OUT ToWDT CLKOUT_SEL1
WDTCLK
ERTCSEL[1:0]

Al B A3 LR LA SRS B

1) SCLKSEL: #Zil4ha Lt HEXT. PLLCLK. HICK = KIhjE#RfL.

2) HEXT: HEXT @&/ En g, Honl LLAMEIERE 4~25 MHz (1) R s 2.

3) HICK: HICK RC 2N midikas, %N 48 MHz. HICK I & R 425 i, HIEW]
G150 R 1 HICKDIV #1320 6 20455 8 8 MHz, JRAJHC B NAS 40, {445 48 MHz ()47
4) PLLCLK: PLL % = PLL fi AR / PLL_MS * PLL_NS / PLL_FR.

5) PLL fAR4Sh: PLL F% RS 8h B PLLRCS ¥, A FNKIE: HICK 8 MHz 1 HEXT.
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3 AEREEN

DL %5 DLE o8 e 1 A% O SR X I B e B IR AR AN VL 4T i &
3.1 EF¥EO

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% at32f425_crm.cl.h (.

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);

P SREARERIRIREL, W1 PLLHEXT/HICK 250 SR R e b B 55

flag_status crm_flag_get(uint32_t flag);

I* SER AN il B AR

error_status crm_hext_stable_wait(void);

P BRI AL, 1 PLL/HEXT/HICK S5 R fH g */

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_fr_type
pll_fr);

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);

A EREREL, M PLL 0% KT 108 MHz i, VIt R4 80 8] PLL §T % IF /8 */
void crm_auto_step_mode_enable(confirm_state new_state);

P N ER R B 6 SN E PR, - EEHT hick 48 MHz #: A RGN #/

void crm_hick_divider_select(crm_hick_div_6_type value);

1* AT e Il A R SR B RO B AR I B e B, IR E T E HAE (8 MHZ) , 6 7 HlBRAR AR (8 MHZ B
48 MHz 1 6 70 MRC & s k) ¥/

void crm_hick_sclk_frequency_select(crm_hick_sclk_frequency_type value);

I* RGN E] AHB I i )01 B R */

void crm_ahb_div_set(crm_ahb_div_type value);

I* AHB B E] APBL i £ 11y 43 A5 B BR 2 */

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);
1% HEXT B 1) 2 G b i 1y o3 A58 B BR 0 */

void crm_hext_sclk_div_set(crm_hext_sclk_div_type value);

2023.03.10 H 8 k7S 2.0.0




o[- AT32F 423K} & B

[* HICK F 4 21 R Ge i i) 20 e & R */

void crm_hick_sclk_div_set(crm_hick_sclk_div_type value);

3.2 HI4ECERE
PR IS R R B B R A, B Ea KB N AR
K 2. i ERERE

| 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 XEf{I (CRM Reset)

HAREHTERENZ A CRM FLE 2%, HIFERKREN B3] HICK, HARM) RSN PP E 27
A BNBIME, fFREETHESEN SN REHH ARSI .
crm_reset(); /*CRM EAi */

3.2.2 Flash &5 (Set Flash Wait Cycle)

AT32F423 Fr BRI Z#r AR Flash, HIz1T77EANF B 3500 i 7500 Wk E Flash 2545 1. flash
SR SETENCRW T

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 B0 FH AR SE 3N R
flash_psr_set(FLASH_WAIT_CYCLE_0); I* & flash 2845 531 O cycle */

3.2.3 B9PJEREE (Clock Source Configuration)
5 LI AR S B S EALAE HEXT A HICK, PLL (8P UL I SR T .
CERC T (68 PLL RIS FTAEF I PLL 25 W ERTT R 362 (LRt
¢ HEXT
1 R 1SR PR AT I B 7 I, TP S5 ST R R BRI, AREIF I 55
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3.2.4

2023.03.10

PRAEI, 57 RR AT SR 18w i R A RE AT AT B, HERE NG . 55 B AR X R4 RAE S
R

crm_hext_bypass(TRUE); [* HEXT B 855 B A T3 +/

fiifie HEXT BHPRHS54AF HEXT BFehizse, Al .

crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE); /* JIJg HEXT I4hii */

while(crm_hext_stable_wait() == ERROR) /* Z4F HEXT Wehfae +/
{
}

¢ HICK
P D I B B R ARG AR A, (AR HICK T4 45 HICK Iehtase, AR SEEiin .

crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE); /* J 8 HICK IFH4fiE */

while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) I* %555 HICK Fa e br S Eile +/
{
}

PLL it ® (PLL Configuration)

PLL Ao £ 204G PLL ISR, PLL SRR, PLL ARG B S M BB . A Bh 22 20
PLLCLK = (PLL % A% * PLL_NS)/(PLL_MS * PLL_FR).

& PLL FF8hs

PLL B Ehgn 4 A 1 FkP: 1. HICK (8 MHz) , 2. HEXT. PLL WHhjiN 7E PLL it B {# e R
B R E . LAE PLL IHEREFE crm_pll_config B&% bt B 280e LR

CRM_PLL_SOURCE_HICK

CRM_PLL_SOURCE_HEXT

& PLL EHARE

PLL_MS: PLL 445 2%, JEHEME 1~15. FHINHER N PLL %5\ o 47 953 3o
PLL_NS: PLL f5#iz%y, JuRl{H 31~500, HIJREZXT PLL_MS #E47 Fil 7 Siiab 3 5 i i b 47 15

PLL_FR: PLL G504 &%, 6 (1. 2. 4. 8. 16. 32) . HIBERXT PLL_NS {5455 1 it it
FT G BRATL,  BRAS B 42 PLL B8,
VA B ZHAE RS AL FHIN A I T BR #1564, VRIS AT 2% RM I B 2715

2 MHz <= PLL fi Al / PLL_MS <= 16 MHz
500 MHz <= PLL i NIt * PLL_NS / PLL_MS <= 1000 MHz

M PLL SN E S, BIATIFS PLL 302545 PLL fa. il AMEpmteh 53E 8 MHz, %A HEXT
PR N PLL I8, PLLCLK {%45i% 288 MHz HACHS SEELan T -

crm_pll_config(CRM_PLL_SOURCE_HEXT, 72, 1, CRM_PLL_FR_2); I* B E PLL 2%
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE); [* FFJa PLL K8RE */

# 10| R4 2.0.0
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while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) [* 4 PLL faEdn £ B #/
{
}

3.2.5 M98 (Set Bus Frequency Division)

ML A SCLK %] AHBCLK 43#%i. AHBCLK %] APB1CLK %34, AHBCLK %] APB2CLK 43
$i. AHB W4k 1 744, APBL/APB2 f28 1 /3SR seEl R

crm_ahb_div_set(CRM_AHB_DIV_1); [* SCLK 1 73 4ifE N AHB Ja 2B 8l %/
crm_apb2_div_set(CRM_APB2_DIV_1); /* AHBCLK 1 4340E N APB2 &2k Bl , F KAE 150MHz*/
crm_apbl_div_set(CRM_APB1_DIV_1); /* AHBCLK 1 4340{E N APBL 2R Bl , F KSR 120MHz*/

JF: APB2CLK /@ A 42 % 150MHz, APBLCLK /@2 A 4% % 120MHz .
3.2.6 VI¥ARGH4SF (Switch System Clock)

KRG RIE LTS =4 HICK. HEXT. PLLCLK. 7E)3 2R G0i Bh 2 n_b i g i o 52 pi A (R
JLESF B AR T o

€ HICK RGH

PN BRI B E R G B AL AT I BRI E N R G, RIS B T R, AT AT P AR ket
ATVE (8 MHz 148 MHz) . Wil 1 ATk HICK BRAE L A2 8 MHz, L&y 48 MHz.
HICK 8 MHz FifE R4t o AR SE L i F

crm_hick_sclk_div_set(CRM_HICK_SCLK_DIV_1); ¥ WE HICK B RS 8h o4 */
crm_sysclk_switch(CRM_SCLK_HICK); I+ D R G BhE HICK */
while(crm_sysclk_switch_status_get() '= CRM_SCLK_HICK) 1* SER R G BRAS 9 HICK */
{
}

HICK 48 MHz F{E Rl i i AR S i F
crm_hick_sclk_frequency_select (CRM_HICK_SCLK_48MHZ); * HICK %% hick48MHz */
crm_hick_sclk_div_set(CRM_HICK_SCLK_DIV_1); I* WE HICK | RGN sh 445 */
crm_sysclk_switch(CRM_SCLK_HICK); * Y1 RG] HICK %/
while(crm_sysclk_switch_status_get() = CRM_SCLK_HICK) 1% SEAE R G BIIRES N HICK ¥/
{
}

& HEXT &G4
AR EE IR AR RGBT, RGPS BRAE B B A B R i, Ja R 4~25
MHz. HEXT HI{E R G 80 fA RS S8 an F

crm_sysclk_switch(CRM_SCLK_HEXT); I V¥ RGN B 3 HEXT */
crm_hext_sclk_div_set(CRM_HEXT_SCLK_DIV_1); I BB HEXT B RGHEp4 +/
while(crm_sysclk_switch_status_get() = CRM_SCLK_HEXT) I* LR RGN BRAS y HEXT */
{
}
& PLLCLK R4int4f
— — - p—— — — —— v -

2023.03.10 B/ MME k7S 2.0.0
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PLLCLK FAfE RGimS BT, RGWHEPIZE = PLLCLK /2, Sz {E LASEBRI PLL f58ligh Bk, Hix
TR R AL o RS Al PLLCLK FIAE R G iR se Bl i

crm_sysclk_switch(CRM_SCLK_PLL); I* Uit R B3 PLL %/
while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL) 1SR RGN BOIRASN PLL %/
{

}

3.2.7 FEFOHFE (Update Core Frequency)

PEALR BSP th, HARMHER NIRE T — N RN RGLOIE S HUE system_core_clock, HARSF
/2 CPU % LIS AT IR,  NAZAERFIX R G BTG B 58 U5 R BEAT 3T . AR A MRS HESE
N, S HMIRAN SR BC E REAR PSR 2 T OIS AT R AE I o ARSI T

system_core_clock_update(); I B RGOSR system_core_clock */

33 HHEERH

PLR 5 A5 3 (K I A e B RS BEAT U, ol 1 8 MHz A skt iR 1 I B, 48 PLL f545i
J&, 144 MHz FIf R4 4, AHB A4, APB2 %M 1 704, APBL %M 2 734, eR%k
system_clock_config fCASSEELan T

void system_clock_config(void)

{
crm_reset(); I*CRM &AL */
flash_psr_set(FLASH_WAIT_CYCLE_4); /* % & flash 45 B 4 cycle */
pwc_ldo_output_voltage_set(PWC_LDO_OUTPUT_1V3); * & & |do ¥ Hi LR 1.3V ¥/

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

while(crm_hext_stable_wait() == ERROR) 1 SEAF HEXT B eh e */
{
}

crm_pll_config(CRM_PLL_SOURCE_HEXT, 72, 1, CRM_PLL_FR_2); /* fit & PLL, PLL I#hEksE HEXT,
5SS PLL_ MS =1, PLL NS=72, PLL FR=2 /745, A3: PLLCLK=8/1*72/2 =288 MHz, i&#
PLLCLK 1F N &gt sy, RS 4h = PLLCLK / 2 = 144MHz */

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

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I 245 PLL faE ¥/

{

}

crm_ahb_div_set(CRM_AHB_DIV_1); [* SCLK 1 73 85ifE N AHB B8R4 */

crm_apb2_div_set(CRM_APB2_DIV_1); /¥ AHBCLK 1 73 4iifF Ay APB2 i 2R i & %/

crm_apbl_div_set(CRM_APB1_DIV_2); I* AHBCLK 2 73 4iifF g APBL s Z5 i & %/

crm_auto_step_mode_enable(TRUE); /* Al PLLCLK 144 MHz KT 108 MHz,
F B B eI L+

crm_sysclk_switch(CRM_SCLK_PLL); I Ul R G B3] PLL %/

while(crm_sysclk_switch_status_get() = CRM_SCLK_PLL) xS RGN B IR S )9 PLL %/
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{
}
crm_auto_step_mode_enable(FALSE); I+ U SERG SR PN B DT A+
system_core_clock_update(); I* RGO
}
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IRER
. ORAER
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K 4. BLEFH

’I?r ? 4 h B Project Language Generate code Help

4.4  SERERE
SEHRE N I E TR
A 5. FEmp

;-:’l ?r ? | }ﬁ_{_ 43} )_) ﬁ_# jﬁ Project Language General code Help

B “JiH” (Project) 3H.

Wi i g I e i 2 0 H
17T FTIT CAFAE R C B 5 H
RAF: RAE CAT IR E B 1 H
B “JES” (Language) 3EH.:
English: i%4¢ English fE N BRTES

A 3 s ERERA T SN BRES
B “HERAIE” (General code) SEHL:
TENT NS R VR G B S DR T I B i B AR R R AL B se 2 Ja vl AR 3R
BRI PR RS ST (A7 it B A2 A SR B PR R SCAF
B “FBE)” (Help) 3EH.
WA TE: BT N3
FR AR A AT A

45 FrEEEWMH

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
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4.6
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Bl 6. MCU %A
[ MCU Select ®
Please select MCU: ATI2F423 A
Cancel

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, LTI 4K BL AT32F425 AR5 o filok e ot ist
17, HRRIIMBCETTES R
BB T E A D AR, R B s

B 7. BB S HER

PwDdPRE

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 | R4 2.0.0
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VR BEATIRSE, BCEA AW T BN, B SR DR S B BT 4.

E 8. B4 ECEAE
> 4000 | towdikHz)
lick
40kHz | 1
lext(kHz) I
oy B—[ 32768 | disable v — to erte(kH
bypass ertcdiv
disable V| 2w )
A sclk select
3 10
hext(4-25MHz) ghires CRM_PLLCFG: 0x004112¢1 ;» o
N | »
out H;[;I b plms  pl_ns PLF 00.000MHe sclk(4 - 150 MHz)
bypass — N '— 75 '— 2 v '—l>—.—> ®[— 150.000 |11
disable | N (178 (3180 9
5
\
hick /6 o ’—P
48 MHz }—{
C)12 13 /6 v'—b. t;]u48b
hick to sclk usbdiv ~ — disable ¥ '—>1 5
hick to usb

1. ertcffife: ertc I BIARRDMAC B 1A RE N FAE.

2. ertcsel: MIEME, ertc FHEHEIESR. 4 ertc (FRETF S G, ML AUENERTECE

3. lext bypass: #MHEHE 55 B RE .

4. hext: UL NHIAKNE, 8 MHz ik H AN IR A BRI ER ,  FH P m AR S B fet 1 410 30 B e 5
AT BN (E: Itk 8 MHz # B BCN HAtRZAE I, XK BSP H demo H % R inc/at3
2f423_conf.h SO ) HEXT _VALUE %58 CBRHZ—$isi, a7 LR T HAE R at32f423
_conf.h XA RBEATAEAD .

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

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

7. pll_ms: HAHME, PLL /A%, JERME 1~15. HINEERNT PLL i NPt 47 154

8. pll_ns: ¥AME, PLLE4iZ%, JEHEMY 31~500. HIAEZN; PLL_MS 347 H40 4 AL 32 5 i i

BREAT RS

9. pll_fr: FHitE, PLL G4 A%, JEHl (1. 2. 4. 8. 16, 32) . HINALEXF PLL_NS 54 )5
IR AT 5 BRI, BRAUS B 4 /& PLL B 8.

10. sclk select: fiEHE, wJfCE HEXT. PLL 2% HICK 1E N R Gehf 4.

11. sclk #i%: 2R IEMMER, WAENRENIRMRES R ER, SHEELHERAER,
NI RAR J5 S F R e, SR YE e B R AT H 5 — 2 A TS (W B B BB Y PLL il B 5

12. hick to sclk: MSiEHE, 24 sclk select ¥ HICK {8 ZGiltBhisy, AL E HICK ) 8 MHz 1k 4
8MHz 2| R gt el (vE: kP 48 MHz HICK B R4t 8l f5, CLKOUT it HICK B iR 4y

948 MHz).
13. usbdiv: NHIHE. 2 PLL I BhikiefEy USB B BhoRIERF, thALECE PLL I4h 3| USB I

14. USB fiifig: USB it AARSAC B AL RE N A .
15. USB I8 iZR A IR . R/ s A2 S THE USB I8 AR I o, an R & R USB I
PAGET 48 MHZ I, SR R USB I R bRk L0, 1Sk br B H 347 I 2 USB i
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1%+% disable WA RoR. (GE: M A e USB I8P 8RACE, USB AM B {ERET B AT
WHMTIT)

A AR

M B ACE e RS, AT AR AR, SRR AR BRI BR AR IER A, SR SRR B 3N AE R
AN ine B sre, WESCHFAEIUE sre SCHERTR, SOUHHAEIRAE inc SCHFR R o 3RS T 454 3]
BSP_V2.x.x A 1) LAERIATAH . 0] LR B AR UK e ARRS S (at32f4xx_clock.c/
at32f4xx_clock.h/ at32f4xx_conf.h) ¥ 5 BSP demo H (%t N SC/4F 84, 7F main g #0h k4T
system_clock_config &% % F Epa] .

% 18 W =l 2.00



AR AT32F423H SHLE
5 EEEM
51 AN SHR(HEXT)BXK

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

& THBZEX

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, 7F main EEUH AT system_clock_config p& £ F EP AT .

52 TEfEH

FEAE A B b i B B 75

1. bR AR BB B G B YR RS SO R A A MR IR B R BSP_V2.x.x AT FH

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

2023.03.10 #1901 k7S 2.0.0
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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_f423\examples\crm\sysclk_switch

6.3  BAB

1)

2)

2023.03.10

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, ZRA 144 MHz ¥/
[* WILHATZEER led */
/* clkout it B it sysclk 4 7345 */

Tl ol PR 3 £ N

/* 64 5 96 MHz RGinT4P s B4 */
[* 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 */

% 20 W

i 2.0.0




1[-% AT32F 4230 sh it B

pwc_ldo_output_voltage_set(PWC_LDO_OUTPUT_1V0); [* F45 64MHz, LDO W[ & 1.0V */

crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE);  /* flifit HICK K */
while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) [* ZfF HICK FaE b BB +
{

}

crm_pll_config(CRM_PLL_SOURCE_HICK, 64, 1, CRM_PLL_FR_4); /* Bt & PLL, PLL W4k
HICK, f&54iZ% PLL_MS=1, PLL_ NS=64, PLL_ FR=4 434, A3: PLLCLK=8/1*64/4=128
MHz, %#% PLLCLK fE ARG B, RGH$h = PLLCLK / 2 = 64MHz */

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

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

{

}

crm_ahb_div_set(CRM_AHB_DIV_1); * SCLK 1 73 #5iE )9 AHB S 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 735N APBL S 4 */

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

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 BB AR G+

system_core_clock_update(); I T RFIZDINHRAE *

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

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

hext £ pll {545t 96 MHz FI| R Ge it 8 A ik

static void sclk_96m_hext_config(void)

{
crm_reset(); /*CRM &AL */
flash_psr_set(FLASH_WAIT_CYCLE_2); 1+ & flash 4 2 cycle */
pwc_ldo_output_voltage_set(PWC_LDO_OUTPUT_1V2); I* F45 96MHz, LDO "] HE 1.2V ¥/

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

while(crm_hext_stable_wait() == ERROR) 1% 4 HEXT mHehiase +/
{
}

crm_pll_config(CRM_PLL_SOURCE_HEXT, 96, 1, CRM_PLL_FR_4); /* & PLL, PLL RHfyikix
HEXT, f5#iZ$ PLL_MS =1, PLL_NS =96, PLL_FR =434, A: PLLCLK=8/1%*96/4 =192

2023.03.10 2R k7S 2.0.0
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MHz, &% PLLCLK /E ARG B, RGHEh = PLLCLK /2 = 96MHz */

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

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) 1 S 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 434i{F >y APBL fa 22 i 8h */
/lcrm_auto_step_mode_enable(TRUE); 1% FF B3R, B PLLCLK

96 MHz /NTF 108 MHz A] AN FF ) */
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 PRI AR =+
system_core_clock_update(); I* HH RGO *

delay_init(); I* KRG PP )4, EEWIAGAL delay */
clkout_config(); K erm B4, HEHEE clkout */

KRR

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

7% USER #5884 T, REGRHEI7E 64 MHz 5 96 MHz 2 [A)3E 4738 & V¥,  clkout % HE 6T 87 (1) 4

SIS, led4 toggle —K.

B 2RW 4 2.0.0
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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)  HEARPABE:
XN 5 ) AT-START BOARD
2) AL
project\at_start_f423\examples\crm\clock_failure detection
WA
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 545 144 MHz 2 RGeS 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 f54i 144MHz 3| & il i 1) AR Hfik

static void sclk_144m_hick_config(void)

{
crm_reset(); I*CRM &AL */
flash_psr_set(FLASH_WAIT_CYCLE_4); [+ WH flash &1 4 cycle */
pwc_ldo_output_voltage_set(PWC_LDO_OUTPUT_1V3); I* ¥4 144MHz, LDO FHXHE 1.3V ¥/

crm_clock_source_enable(CRM_CLOCK_SOURCE_HICK, TRUE);  /* {#ifig HICK W 4hjE */
while(crm_flag_get(CRM_HICK_STABLE_FLAG) != SET) [* 4 HICK FaEtr BB +

{

# 23| R4 2.0.0
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}
crm_pll_config(CRM_PLL_SOURCE_HICK, 72, 1, CRM_PLL_FR_2); /* FL# PLL, PLL B #PJ5ik#E
HICK, f&#iZ% PLL_ MS=1, PLL_NS=72, PLL_ FR=2 73, A=®: PLLCLK=8/1*72/2 =288
MHz, E# PLLCLK fEA RGP, RGA4P = PLLCLK/ 2 = 144MHz */
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE);  /* ffifg 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 2880 */
crm_apb2_div_set(CRM_APB2_DIV_1); [* AHBCLK 1 434i{F >y APB2 fa i gh */
crm_apbl_div_set(CRM_APB1_DIV_2); [* AHBCLK 2 734i{E >y APBL fa 22 Hfgh */
crm_auto_step_mode_enable(TRUE); 1% FFJE BB ) S AR G+
crm_sysclk_switch(CRM_SCLK_PLL); I D1 R G e E] PLL %/
while(crm_sysclk_switch_status_get() |= CRM_SCLK_PLL) [* S5 ARG R HOIRAS Y PLL ¥/
{
}
crm_auto_step_mode_enable(FALSE); 1% R PRI R AR =G+
system_core_clock_update(); I* HH RGO *
delay_init(); 1 R G B AR Y, SEIMA 1L delay */
clkout_config(); /* Kl erm &AL, BEHIELE clkout */
}

NMI iy SE3
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_144m_hick_config(); 1 RGN B EERL B hick 5403 144MHz */
crm_flag_clear(CRM_CLOCK_FAILURE_INT_FLAG);  /* BRI & BbRE */
}
}

2023.03.10 #2471 k7S 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)

2023.03.10

(DILSZ8N

o N TS ) AT-START BOARD

LSRR

project\at_start_f423\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_150mhz();
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

{
uint1l6_t pll_ns, pll_ms, pll_fr;

void system_clock_config_150mhz(void)

i 2.0.0
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crm_reset(); [*CRM &AL */
flash_psr_set(FLASH_WAIT_CYCLE_4); * W& flash 45 FH 4 cycle */
pwc_ldo_output_voltage_set(PWC_LDO_OUTPUT_1V3); [* 4 150MHz, LDO #Fi%HE 1.3V *

crm_clock_source_enable(CRM_CLOCK_SOURCE_HEXT, TRUE);  /* fiifit HEXT B &hJi */

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

{

}

calculate_status = crm_pll_parameter_calculate(CRM_PLL_SOURCE_HEXT, 150000000, &pll_ms,
&pll_ns, &pll_fr); * LLH BRI AT 150 MHz i35 — 4 PLL &% %/

crm_pll_config(CRM_PLL_SOURCE_HEXT, pll_ns, pll_ms, (crm_pll_fr_type)pll_fr); /* ECE PLL */
crm_clock_source_enable(CRM_CLOCK_SOURCE_PLL, TRUE);  /* fiifit PLL */

while(crm_flag_get(CRM_PLL_STABLE_FLAG) != SET) I* 55 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 2 735 APBL LI 4 */
crm_auto_step_mode_enable(TRUE); 1% FFJE B ) 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) I* LR RGN PR y PLL ¥/
{

}

crm_auto_step_mode_enable(FALSE); 1% SR PRI ER ) 3 B A X+
system_core_clock_update(); I* HH RGO Y

8.4  SERICR

B RS HITE 4L BN R PLL S E0FRE, R E SIS 4R S B bR B
FHEEN LED4 [NER, G priss R 5 B ARe #h 2 0 LED2 [Nk
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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

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

R P IR AR B BB T TR T R AIERI 0 (A) X2 EE R SRS, e R SCRe, BB BER BN 7 i DhRE 22 4 F 2R
MRS (B) MR (C) IRFEMMBIRTEIEL; (D) HURRHBRURASEE, H/s(E) slds. RIS AR AT R se i), iR
Ve T 1 R L T BRI, BRSESRI R TR0 AR 0 A T A5 T, DU ph ) S B R, EL ) 8 S ISR S A8 P i A2 i A v
AEIEER .

ZERH BUHERE 777 0 SR T AR SCRS rh 4R A AR 7 R BB LB 4 SR S BURERF ) S50 ASOITIR RS /07 IR 5545 T B RAIE
KR I HARL LA Ui B s RS s R 53 4E
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