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RTC #E O 4

RTC iFSUB AT b G, 19— 32 R,

Hizgtr, ARZAGEALL VDD #HEN, RTC EEEA LI I)6EE:
HInThee: 32 fritdds, B ARIE. . B, ® 2. &

HE it i, RTC e

—  [HEPThRE
—  ARAThEE
—  ReHETIRE
A 1. RTC H#EHE
1.2V power domain Poweredin  VBAT domain

Not powered in
Standby mode

Standby mode

RTC_TA

_E‘ RTC_Alarm

[?

_OVFF RTC_Oveflow RTC_CNT

A

LN_CLK
Reload
TSF RTC_Second| | grc_pivent | RTC_DIV
; 4+> APB 4+> A
RTC registers interfacel
IE I::
RTC_CLK
Yy
Not powered in NVIC interrupt controller
Standby mode
PCLK1
- . S S N -
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2 RTC IhgE
2.1 HHFHUN
HHRE R

FHEAE RTC AT 5RYIRES, TEEMBRSRT, FTRREME RTC 274,
RO IR
1) f#HE PWC 2 B
crm_periph_clock _enable(CRM_PWC_PERIPH_CLOCK, TRUE);
2) f#fE BPR A 4f
crm_periph_clock_enable(CRM_BPR_PERIPH_CLOCK, TRUE);
3) A R A S PR

pwc_battery_powered_domain_access(TRUE);

RTC &8 F$

BT RTC H st eI E0E 4 A APBL 3 [ 3 A7 85 4L,  ZA7 2R I B AP (E R 1
WRE: HESEM LK RTC HHEREE NG (CFGF=1) , ARGETH NS EE.

— AR YAERME M RIRAt RE E 9TE] APBL $#: UPDF ARG E 1. UIERGHEA. B
AL WAL TR RERRAR UM RS , G vl RS A7 A R e A D, BT L B0 4% UPDF
PRETER, SRJE%ME UPDF FrE B 1, DASEBUIEHA 1 .

RTC FIP AR R

Sef5 LR RTC AFERME SR (5278 ii D

void rtc_wait_config_finish(void);

S5 RTC #ras B e i EAr A7 48 Z AT AT

void rtc_wait_update_finish(void);

RTC ##F %5

5 RTC_DIV. RTC_TA. RTC_CNT % ffasin 2GR ARCER A (CFGEN = 1) , 2RJ5A4 ReXS %317
WHATEEA, HEHLERKX (CFGEN =0) I, Siak S aHschn S 2 i ft ik, X4
FEEDTE 34 RTCCLK A .

TRIZ T RTC Zrfrae 2 S RYUIRE, DU AIIZAT:

R 1.RTC HFHF#
TR AR REZE R RETEIENLEER
RTC_CTRLH. RTC_CTRLL = 5
RTC_DIVH. RTC_DIVL & 2
RTC_DIVCNTH. RTC_DIVCNTL
RTC_CNTH. RTC_CNTL & &
RTC_TAH. RTC_TAL P 2

AR AL

2022.02.11 HIR k7S 2.0.0
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RTC {7 284bF Ayt fitdiss, w7 LL CRM_BPDC KJ BPDRST #H{T Bt it iR 7, tH AT L4 4R
JE BB HON BN B AE A8 B BB AT E A

RTC ZAAHR R

Ha b ik Lt 5 A7

void crm_battery _powered_domain_reset(confirm_state new_state);

ey

void bpr_reset(void);

PR BT —HE, 2 bpr_reset()E 3 T RT— R H.

e E
I pPIRIE R
RTC I P2 b FE R d AN B 70 Files, S 24531 1Hz BB R BE8T H 7

2. RTC W4

RTCSEL

- RTC CLK

RTC B EpJEALA 3 M DLk

—  LEXT: #MBIGHGAIR, @5 N 32.768kHz

— LICK: WHMEHE e, I8 MAE N 40kHZ [l (30~60kHz) , P W75 5 ) datasheet
— HEXT_DIV: A id fdik 20 505 13 2 (0 B, AR5 23 SifE 1 0L T 2%

% 2. BRS HEXT BB HE

Eichs) B A
AT32F403Axx Fl & 128
AT32F407xx Fl & 128
AT32F413xx IE & 128

& 3. BHBIRIUE R X L

B SR PR R (73
IRy, RS R FE VB AL FL R DA AR Th AR =R — R, 3 n oo AR,
LEXT 32.768kHz )
™ TAE 1k PCB i 28 THi R
M RAH 40kHZ e E Lt AL f R DL R AR RERE A T,
LICK R B T I
35 [Fl (30kHZz~60kHz) 8 —Fif#k, KT PCB Ak TR, B A

% 8 R4 2.0.0
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B B YR L E A 79}
. DR P th Ll 2 IO RS ) L 1548 — S A 76 # it 428 o AT T 4 A =
HEXT ERIRAIR | .
LR, AT PCB Ai 4B T TAE
RTC B 8h IR B A R
BT B e

void crm_clock_source_enable(crm_clock _source_type source, confirm_state new_state)

% RTC 4

void crm_rtc_clock_select(crm_rtc_clock_type value)

flifiE RTC b
void crm_rtc_clock_enable(confirm_state new_state)

W E
RTC_CLK i3 20 fir Fil oy e f5 3645 1Hz o, 1+ A (a0
fiup = O
DIV + 1
% 4. TR BB
PR kS DIV H b b
LEXT 32.768kHz 32767 1Hz
LICK JLAE 40kHz 39999 1Hz
HEXT 8MHz, 128 434fi 62499 1Hz

RTC 4 #i BEAHK R
W HE RTC Hisrdias
void rtc_divider_set(uint32_t div_value);

R RTC Mo 8
uint32_t rtc_divider_get(void);

RTC I B it 2441 .

I* ffigE LEXT Hf4h */
crm_clock_source_enable(CRM_CLOCK_SOURCE_LEXT, TRUE);

[* 2545 LEXT Wrehfase */
while(crm_flag_get(CRM_LEXT_STABLE_FLAG) == RESET)
{

}

2022.02.11 HOM k7S 2.0.0
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I* e LEXT I8 E 9 RTC i */
crm_rtc_clock_select(CRM_RTC_CLOCK_LEXT);

/* fiifg RTC W8k */
crm_rtc_clock_enable(TRUE);

[* BLE RTC 43-4iids DIV=32767 */
rtc_divider_set(32767);

23 HMF

RTC PR > 32 Ar it Ko, H A iz Beds 1 #03in 1, matd iz B i e TR0, 2
JEARYE AT R, N ERAARE. B, 0. BHL B . B, SEHRThEE, Bt s

(B T A& 5O 1) AT H

MR 75 LA AT A=A fb iy AR R i fline (TSIEN=1), &EFg—Fr=tE— A Fb bk,
B 3. HFk#%
calendar

EEENE NN
3

second

THEHIS R
BE RTC A

void rtc_counter_set(uint32_t counter_value);

FRELRTC 1H51H
uint32_t rtc_counter_get(void);

DorEEB R A B

SeHRE —ANARUAIT ], {1101 1970-1-1 00:00:00 X it 4seA 0, BLTE HL %My 200000, Hi4,
5 RN 1) <

—  RK¥: 200000 / 86400 = 2

— /NI: (200000 % 86400) / 3600= 7

—  4¥4h: (200000 % 3600) / 60= 33

— 4. 200000 % 60 = 20

2022.02.11 % 101 k7S 2.0.0
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Fit CLEILAE BB [RGB A 1970-1-3 07:33:20, % 5 H [ % 46 SR> 8t 42 48 7] 0 JEL 2%
7£ BSP {112 project\at_start_f403a\examples\rtc\calendar 77, FRATHRML 7 FPek 5 H J7H0FH B e
WEHPME (H e
uint8_t rtc_time_set(calendar_type *calendar);
ZERJAK calendar_type HS %S L F:
— year:
— month: H
— day: H
— hour: B

— min: &

— sec: #

— week: /L

BECH PiE DB ple H 73D

void rtc_time_get(void);

2.4 [
RTC [l —A~ 32 ALAME, 4 BB AN TH BB A SR = A m et AT (TAF B 1), Srhirfligent,
S
B 4. RSt
alarm
Icompare
second
I P AH K R
] b 15 L PRI 4
void rtc_alarm_set(uint32_t alarm_value);
HH T e BR 2
void rtc_interrupt_enable(uint16_t source, confirm_state new_state);
P 5 R HXoR 2

2022.02.11 B/ MME k7S 2.0.0
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2.5

2.6
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flag_status rtic_flag_get(uint16_t flag);

P 57 B oA AR

void rtc_flag_clear(uint16_t flag);

THEUE R i

WU EUE Y 32 7, PrLMFEAE R, 4T ey OXFFFFFFFF it 2 000000000 i, 4=
I FF, OVFF RS E 1 HBHERe s, BTat)E, 5 HRMESRR R EA LR, BFrois
i 22 ¥ A B A

OxFFFFFFFF FraefUR I HCRI 8]y 136 4, BIRECIGIS IR 1975, HrLlREls 2] 2106 F A H -

B 5. it ¥dE gl RN 4

rre_cwe [T U U U uuyuT
] ] M 1

RTC_Overflow Can be cleared by software

11 1

OVF

RTC_CNT | FFFFFFFC FFFFFFFF

|
RTC_Second |—!
|
|
|
t
|
|
|
|
T
|
|
|

__><___

FFFFFFFD )I< FFFFFFFE 00000000 )I< 00000001 X
| |

H BT

MR ML B EARR, RTC wAzrbilr. [ ph b waffiic B A

— AECE EXINT £ RTC_IRQn A ilrm &, A7 AAREMEE DEEPSLEEP fil STANDBY 1%
W

—  JCE EXINT {8 ] RTCAlarm_IRQn il &, thfh 77 30AT LAl DEEPSLEEP #1 STANDBY
(W

FERE RTC Bt (ANFEMEER AR IO AP Wi A 4% DU BRI L
— i€ RTC Ik [ NVIC iEiE .
—  fEREX R RTC bz i

TRE RTC M8 (T EMB IR e 4% DL T R R -
—  EXINT £ 17 FCE NP s A0 Rl R, A X0k £ BT

— f#igE RTC Hrlbrat Bif#) NVIC i#iE .

—  fEEEXS R RTC Hribrzshifr.

B 12RH 4 2.0.0
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TRV T RTC B 8PUE SF DL A W0 née G DO AE AR P 2«
# 5. RTC MR R IhFERE

W BhIR = Mg SLEEP Wil DEEPSLEEP MeEE STANDBY
% (RTCAlarm_IRQn) J X X
W4t (RTC_IRQN) J X X
HEXT
Vi J X X
vl J X X
W4t (RTCAlarm_IRQn) J J J
W4t (RTC_IRQN) J X X
LICK
Vi J X X
» J X X
W4 (RTCAlarm_IRQnN) v J J
% (RTC_IRQN) J X X
BT T H N X X
» v X X
£ 6. HTEH
T4 BHRE W (E BR Az
I TAF TAIEN
by TSF TSIEN
T OVFF OVFIEN
R 7. BN AW E
=24 H B ] B H B R 4
&t (RTCAlarm_IRQN) RTCAlarm_IRQn RTCAlarm_IRQHandler
& (RTC_IRQn) RTC_IRQn RTC_IRQHandler
T H RTC_IRQn RTC_IRQHandler
W RTC_IRQn RTC_IRQHandler

. FEFHERRE
Hh i i R 2

void rtc_interrupt_enable(uint16_t source, confirm_state new_state);

i B IRE e £

flag_status rtc_flag_get(uint16_t flag);

P 5T B bR AR

void rtc_flag_clear(uint16_t flag);

PTG E B 1. LB o9, i RTCAlarm_IRQn A A &

/* BLE EXINT & */

exint_default_para_init(&exint_init_struct);

exint_init_struct.line_enable = TRUE; //ffi

213 R

hXZs 2.0.0
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exint_init_struct.line_mode = EXINT_LINE_INTERRUPUT; /7 Wit =
exint_init_struct.line_select = EXINT_LINE_17;//EXINT £k 17
exint_init_struct.line_polarity = EXINT_TRIGGER_RISING_EDGE;// I F+#¥fi k&

exint_init(&exint_init_struct);

[ Afige R et W NVIC m&: RTCAlarm_IRQn */
nvic_irg_enable(RTCAlarm_IRQn, 0, 1);

R

rtc_alarm_set(seccount);

I* ALRE W b
rtc_interrupt_enable(RTC_TA_INT, TRUE);

rh I b P R H

void RTCAlarm_IRQHandler(void)
{
if(rtc_flag_get(RTC_TA_FLAG) != RESET)
{
I ERREERE ¢
rtc_flag_clear(RTC_TA_FLAG);

I* 5B EXINT 28 17 #ri& ¥/
exint_flag_clear(EXINT_LINE_17);

TR E B 2. BLR B O], {£H RTC_IRQN Hrilfrfa) &

I* {ERE AP BT NVIC M&: RTC_IRQn */
nvic_irq_enable(RTC_IRQn, 0, 1);

* LA PE

rtc_alarm_set(seccount);

I+ fERe B+
rtc_interrupt_enable(RTC_TA_INT, TRUE);

SR (SETE

2022.02.11 #1471 k7S 2.0.0
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void RTC_IRQHandler(void)
{
if(rtc_flag_get(RTC_TA_FLAG) |= RESET)
{
I+ BRI AR E Y
rtc_flag_clear(RTC_TA_FLAG);

2022.02.11 #1511 k7S 2.0.0
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FEL bt BB T e
H A PR AT A AR

LAt R — SRR 1 42 A 16 A7 Rt it e e A2, T DA R it e R R, A S
RGP EAL, ARl bt ISR A BN R ST B AL, RS bt B A A A,
JefbR iRy, RBUT R 2.0 EAAIEL

CERUURERE & S SR

5 LA A A AR

void bpr_data_write(bpr_data_type bpr_data, uint16_t data_value);

B ALt A A e A A 2

uint16_t bpr_data_read(bpr_data_type bpr_data);

FL i 3t HRL 3 R A

void bpr_reset(void);

RTC &#t
B A $2 40t T RTC &R #ETHRE, #id RTC_CALVAL & A7 esHATHC & .
6. RTC Kk

CCOos
/64

ERTC_CAL

164

RTC CLK

calibration

2 RTC_CLK &y 32.768kHz I, R HAN 2204~ RTC_CLK %) 32 #. CALVAL[7: O[fEitgE 1 2%
> RTC_CLK H1Zm& ikt ¥, 22 v Z0% 127 ANk, X a] LUK ah e, e vs RN
0~121ppm.

AJ DL B A v BT AR HE i i RTC iHeh 64 2040 %6 31 PC13 .

B BEAHR B
R ERS AR
void bpr_rtc_clock_calibration_value set(uint8 t calibration_value);
- - # 16 R - = ek 2.00
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R HE Bl HH 5 L PR £

void bpr_rtc_output_select(bpr_rtc_output_type output_source);

3.3 A&

R ISR T 1 AR TAMPER, e R AENRFAERT, TPEF frb i & 1, FRER B 3hE
[ Rt fit FL B 2 A7 3 (RTC_BPRX) IR 2 CAERENR b, KA NAR i, A TPIF AREAL
B ARSI E Dy PC13,

B 7. NMREH

e .

AR ASEIIAR 353 vy FEL A 00 AT P AG

ANBRRUAER R
NI R i B

void bpr_tamper_pin_active_level_set(bpr_tamper_pin_active_level_type active_level);

N A DAL fE

void bpr_tamper_pin_enable(confirm_state new_state);

VN2 RN
flag_status bpr_flag_get(uint32_t flag);

NAZ R IR HETS B
void bpr_flag_clear(uint32_t flag);

AR AN o B A

void bpr_interrupt_enable(confirm_state new_state);

3.4  Efrfinzhee

R gt Rt 7 A B Thaes . £ PC13 AT DU Hh DR S0
KEsmt : IHERT 64 7B KR 64 2 i .
— HEfF: WERFEE DS

2022.02.11 #/ATH k7S 2.0.0
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Bl 8. it

OUTSEL

- CALOUT

QOutput

CCOS
164

164

RTC CLK

PC13

L th RO S N GREPSE RDFE), AR R 2 — N, Tk i 6
H—/~ RTC B0 1
HFR AR R

F g BB g

void bpr_rtc_output_select(bpr_rtc_output_type output_source);

S S S S S D S —
% 18|

2022.02.11

JiZs 2.0.0
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4 RTC FHEEEM
4.1 EEHEMARIEEFRAR

E b A IR A (bt B S A7 45 BPR_DT. RTC % 1##. CRM [#] BPDC Zifrdt)
i, AR 20K PWC, BPRIFEHITE, AREiaib ik S fry" (BPWEN A7 E 1), 34T LMY

I* ¥ )3 PWC BPR i f */
crm_periph_clock _enable(CRM_PWC_PERIPH_CLOCK, TRUE);
crm_periph_clock _enable(CRM_BPR_PERIPH_CLOCK, TRUE);

b gt RS Ry ¥/

pwc_battery_powered_domain_access(TRUE);

B RRE: SE0T i PWC. BPR I, B Al i ’5 (R4 (BPWEN f28# 1), ZR/EEH
BPR_DT #f£#s. 5 CRM [{] BPDC #f7##%. 5 RTC 27 fEa%.

* FJa PWC BPR B4 */

crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_BPR_PERIPH_CLOCK, TRUE);

[ B L A FRIER S R
pwc_battery powered_domain_access(TRUE);

I Kl RTC 2% #Iiatk */
if(bpr_data_read(BPR_DATA1) |= 0x1234)
{
Tl =R DAZERT IR o0 R R R e
bpr_reset();

I* ffigE LEXT W4 */
crm_clock_source_enable(CRM_CLOCK_SOURCE_LEXT, TRUE);
I* 55 LEXT I gifase ¥/
while(crm_flag_get(CRM_LEXT_STABLE_FLAG) == RESET);

[* P RTC W ERJE ¥/
crm_rtc_clock_select(CRM_RTC_CLOCK_LEXT);

I* {§igE RTC W &h */
crm_rtc_clock_enable(TRUE);

I* 2555 RTC # 47 alAL ¥

2022.02.11 #1901 k7S 2.0.0
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rtc_wait_update_finish();

[* ARy b IRE A IO E FE SR ¥

rtc_wait_config_finish();

[* EE RTC s */
rtc_divider_set(32767);

* AL L IRE ARSI B L R ¢

rtc_wait_config_finish();

e BCE )+

rtc_time_set(calendar);

TN T SN (RS ER e v e |
bpr_data_write(BPR_DATA1, 0x1234);

4.2 sBPWEN /B BN

FEREFF AL LT K BPWEN 7, 5 245:4E BPR Hds, EREHILGHEE PWC. BPR 471
BPWEN £t )5 :

I* )5 PWC BPR i 4f */
crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_BPR_PERIPH_CLOCK, TRUE);

b g RS Ry ¥/

pwc_battery_powered_domain_access(TRUE);

SRR, g BPR DT ##E i, BEEH KGRI CREEIFK BPWEN fi)
bpr_data_write(BPR_DATA1, 0x1234);

2022.02.11 % 201 k7S 2.0.0
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5  =pI EAHKLUKRRMIIEE
51  IhReff

R H P ThRe. WM ThRe i .
5.2 WFEHES
1) B
X R i 5 1) AT-START BOARD
project\at_start_f4xx\examples\rtc\calendar
Vs FrBproject a2 Fkeil S, ) B R M FESLT LN, 55%

AT32xxx Firmware Library V2. x. x\project\at start xxx|templates & FhiE s (HIUIIARE/7, keil 4/5) 1T
FTHEIEH R

53 BB

1) FERE
B JF/E PWC. BPR ik
BRI R S R
B RAEHEGCEYIE, R EASEGEYIGL, WRAESSIGE E L W e
B EREHEEGMTE X H R R
B /£ 21-05-01 12:00:05 i %I & 4= [ 8
2) REESNHH
B main FERESHE IR
int main(void)

{

calendar_type time_struct;

I* BLE NVIC R
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

I* WAL R G %/
system_clock_config();

I* WHEAL ATSTART #7255 */
at32_board_init();

I wiateER
uart_print_init(115200);

[* RTC #aafL */

time_struct.year =2021;

time_struct.month = 5;

2022.02.11 2R k7S 2.0.0
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time_struct.date =1,
time_struct.hour =12;
time_struct.min  =0;
time_struct.sec =0;

rtc_init(&time_struct);

I* ERIERAE *
alarm_init();

printf("initial ok\r\n");

while(1)
{
I BT M
if(rtc_flag_get(RTC_TS_FLAG) != RESET)
{
at32_led_toggle(LED3);

SRR E G
rtc_time_get();

M ATENE#: 4-A-H ¥
printf("%d/%d/%d ", calendar.year, calendar.month, calendar.date);

M OATENS A W g3 BB Y

weekday_table[calendar.week]);

* A L IRE AR E R R ¥
rtc_wait_config_finish();

I BB
rtc_flag_clear(RTC_TS_FLAG);

I* SR E AR AR B R e R Y
rtc_wait_config_finish();

printf("%02d:%02d:%02d %s\r\n", calendar.hour, calendar.min, calendar.sec,

B RTC ¥4k rtc_init BRI CID A A

uint8_t rtc_init(calendar_type *calendar)

{
[* FFja3 PWC BPR B 41 */
crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE);

& 227

i 2.0.0
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crm_periph_clock_enable(CRM_BPR_PERIPH_CLOCK, TRUE);

IR T it F S AR AP Y
pwc_battery_powered_domain_access(TRUE);

I kil RTC 2 & ¥161k */
if(bpr_data_read(BPR_DATA1) != 0x1234)
{
[+ SALHRB AL IR AR A ¢/
bpr_reset();

I* Afifg LEXT B8l */
crm_clock_source_enable(CRM_CLOCK_SOURCE_LEXT, TRUE);
I* SR LEXT I eifasE */
while(crm_flag_get(CRM_LEXT_STABLE_FLAG) == RESET);

/¥ RTC IR ¥/
crm_rtc_clock_select(CRM_RTC_CLOCK_LEXT);

[* f#EE RTC Kk */
crm_rtc_clock_enable(TRUE);

I* %4 RTC FpfEdasAle
rtc_wait_update_finish();

* S L IR AR B RPE B ¥
rtc_wait_config_finish();

[* BLHE RTC s34iag */
rtc_divider_set(32767);

* 2Ly - IRFAF AL B RE 58 ¥/
rtc_wait_config_finish();

1 VBN ¥
rtc_time_set(calendar);

[* B NbRE B it B A g ¢/
bpr_data_write(BPR_DATA1, 0x1234);

return 1;

}

else

{
I* %5 RTC A lAg */
rtc_wait_update_finish();
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I Ry b IRE AR ECE P K Y
rtc_wait_config_finish();

return O;

}
}

W R R AR A
void RTC_IRQHandler(void)
{

IR B R W RR S E A Y
if(rtc_flag_get(RTC_TA_FLAG) != RESET)
{

at32_led_toggle(LED4);

I* I ER B TR
rtc_flag_clear(RTC_TA_FLAG);
}

}

5.4 SEIORR

B EE A TITE Ok, R s A BT E T EE R
B ERBESSITE R HE R
B 7f 21-05-01 12:00:05 W ZI & AW, KA LED4 5.
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6 ZH| FH LICK B9 FHR
6.1  TheEsMifr

A LICK B0 {E 8 RTC I 8f, il e i 250 & LICK B8, @ik 53 2] R, %
RTC 74, 18 BIFE— e Yo el P AR HE I B) AR R0 R

6.2 RFEHESR

1) FEAEIALL:
KR i LS 1) AT-START BOARD
2) B
project\at_start_f4xx\examples\ric\lick_calibration
JE: Jrfproject fEHR Fkeil SilT# I, #HHH ) m EER MG FER LT LG, i55%
AT32xxx Firmware Library V2. x. x\project\at start xxx|templates & FiiEH LT (HIUIIARE/7, keil 4/5) 1T
FTHEAECR A

6.3  BAB

1) FCERE

B RTC ¥4k

LB IR LICK AR 1 i 28

B RAE IR AR B E RTC 200
2) fRBgA2H

B main KA REIR

int main(void)

{

tmr_input_config_type tmr_ic_init_structure;

I* WIS RGeS Bl ¥/

system_clock_config();

I* WIgHtk ATSTART #7255 */
at32_board_init();

AL A
uart_print_init(115200);

[* RTC #14s4L */

rtc_configuration();

printf("\r\n\nstart calib\r\n\r\n");

I* FRECR G AR

crm_clocks_freq_get(&crm_clocks);
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I* WgEi R
operationcomplete = 0;

I+ fEgEE A5 ¥/
tmr_interrupt_enable(TMR5, TMR_C4_INT, TRUE);

I* WiateEr <

nvic_configuration();

[* SN e

while(operationcomplete != 2);

printf("apb1_freq

crm_periph_clock_enable(CRM_TMR5_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_IOMUX_PERIPH_CLOCK, TRUE);

I* ¥ LICK BRI E R 28 */
gpio_pin_remap_config(TMR5CH4_MUX, TRUE);

I+ ER AR <

tmr_base_init(TMR5, OXFFFF, 0);
tmr_cnt_dir_set(TMR5, TMR_COUNT_UP);
tmr_clock_source_div_set(TMR5, TMR_CLOCK_DIV1);

I+ ER AR <

tmr_input_default_para_init(&mr_ic_init_structure);
tmr_ic_init_structure.input_channel_select = TMR_SELECT_CHANNEL_4;
tmr_ic_init_structure.input_polarity_select = TMR_INPUT_RISING_EDGE;
tmr_ic_init_structure.input_mapped_select = TMR_CC_CHANNEL_MAPPED_DIRECT;
tmr_ic_init_structure.input_filter_value = 0;

tmr_input_channel_init(TMRS, &tmr_ic_init_structure, TMR_CHANNEL_INPUT_DIV_1);

GUEL N E]
tmr_counter_enable(TMR5, TRUE);

I* IERRE R AR A Y
tmr_flag_get(TMR5, TMR_C4_FLAG);

v %

I* T3 LICK $is */
if(periodvalue != 0)

lickfreq = (uint32_t)((uint32_t)(crm_clocks.apb1_freq * 2) / (uint32_t)periodvalue);

= %d\r\n", crm_clocks.apb1_freq);

printf("period_value = %d\r\n", periodvalue);

2022.02.11
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printf("lick_freq = %d\n\n", lickfreq);

[* Y% RTC 4340 */
rtc_divider_set((lickfreq - 1));

PSR T
rtc_wait_config_finish();

/* turn on led2 */
at32_led_on(LED2);

while(1)
{
}

}

6.4 SLIORR

BRI A TR R, 7 U L A B A AT BN
I ER 1T B HS 2 05 LR A LICK AR DA S 70 AR
RAPBHTEI— K EH I
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7 RB REEbRBE TR
7.1 ThEefisr

ot Fp £ H B 2 A7 25 (RTC_BPRX)BEATIE S i 1]
Y
7.2 HWRESL
1) EFIABL:
X R i LS ) AT-START BOARD
project\at_start_f4xx\examples\bpr\bpr_data
JE: Jrfproject iEH Fheil SiT# I, #HHH ) i EER MG FER LT LG, i55%
AT32xxx Firmware Library V2. x. x\project\at start xxx|templates & FhiE s (HIUIIARE/7, keil 4/5) 1T
FTHEIEH R

7.3 B

1) FERE
B JF/E PWC. BPR ik
BRI R S R
A L A R R TS IR
B XM PWC. BPR IR IhFE
2) REESNHH
B main KERAD SIS
int main(void)

{

I* WG RGeS B ¥/

system_clock_config();

I* FihsteE ¥
uart_print_init(115200);

[* FFja PWC BPR B8 */
crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_BPR_PERIPH_CLOCK, TRUE);

B it RS fre Y

pwc_battery_powered_domain_access(TRUE);

I HBRANRARE
bpr_flag_clear(BPR_TAMPER_EVENT_FLAG);

[+ KA b IR s
if(bpr_reg_check() == TRUE)
{
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printf("bpr reg => none reset\r\n");

}

else

{

printf("bpr reg => reset\r\n");

}

1 SAT AL R A A A ¢
bpr_reset();

5 A IR PR A7 A+
bpr_reg_write();

T oS R RPE SR - C
if(bpr_reg_check() == TRUE)

{
printf("write bpr reg ok\r\n");

}

else

{
printf("write bpr reg fail\r\n");

}

while(1)

7.4 KRR

Bl A CHTER R, R B BT A T EE B
B RS AR IEFFTED bpr reg => none reset.

B R AR B AR IEHIFTED bpr reg => reset.

B EREEETE X H PSR
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8 KB AR
8.1 IhegfEiN

BORNZRIMDIREM A, PCL3 Btfa il 2 — A EFHE S AR NZR I, I NRFA AR, it
P AR A AR 2 TE R
8.2 HEHEE
1) FEAEIALL:
KR i LS 1) AT-START BOARD
2) B
project\at_start_f4xx\examples\bpritamper
JE: JrBproject iiER Tkeil ST, /BRI FEHLE LIEH], 155%
AT32xxx Firmware Library V2. x. x\project\at start xxx|templates & FiiEH LT (HIUIIARE/7, keil 4/5) 1T
FTHEAECR A

8.3 MBI

1) MEIRE
B RTC ¥4k
C I G N 2 Rl
LRI e RN e R Y
2) AR
B main KRS R
int main(void)
{
I* HCE NVIC e */
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

I* WAL R G Bl ¥/

system_clock_config();

I* WIgHtk ATSTART #7225 */
at32_board_init();

I NRASTI TR E
nvic_irq_enable(TAMPER_IRQn, 0, 0);

[* FFJg PWC BPR i 4h */
crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_BPR_PERIPH_CLOCK, TRUE);

I* RS R AL IR S LR ¥/

pwc_battery_powered_domain_access(TRUE);
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" NI RE *
bpr_tamper_pin_enable(FALSE);

Tl N2 alll A T
bpr_interrupt_enable(FALSE);

I* BE BRI R PR
bpr_tamper_pin_active_level_set(BPR_TAMPER_PIN_ACTIVE_LOW);

I FEBRNRE R E ¥/
bpr_flag_clear(8BPR_TAMPER_EVENT_FLAG);

I SEAR B R AL R A A Y
bpr_reg_write();

I AR AN i/
bpr_interrupt_enable(TRUE);

1 ARG </
bpr_tamper_pin_enable(TRUE);

I* AT R AR IR T AR
if(bpr_reg_check() == TRUE)
{

at32_led_on(LED2);
}

else

{
at32_led_off(LED2);

while(1)
{
}

U N =2 Rl B RIS SR QAW B E i pu

void TAMPER_IRQHandler(void)
{
if(bpr_flag_get(BPR_TAMPER_INTERRUPT_FLAG) != RESET)
{
T R RSN e e A1 S
if(bpr_reg_judge() == 0)
{

[* ok, bpr registers are reset as expected */

#3MR

i 2.0.0
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at32_led_on(LED3);
}

else

{

[* bpr registers are not reset */
at32_led_off(LED3);

}

I TEBRN R AR &
bpr_flag_clear(BPR_TAMPER_INTERRUPT_FLAG);

[* EBRANZ R AR E Y
bpr_flag_clear(BPR_TAMPER_EVENT_FLAG);

TSN 2 o2l
bpr_tamper_pin_enable(FALSE);

I fEREANRARI
bpr_tamper_pin_enable(TRUE);
}

)
8.4 KR

R CHTENH R, RN bl & DB AT ENE B
B HRENRF (PC13 MBUKASF) , LED3 3o Lt it B 25 77 3 0B R -
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9 SUASARA DI 2

R 8. JHERRA T
B3 RAs B
2022.02.11 2.0.0 |RWIA
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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
EERERSE ARSI T ) 4 X B R 50D, BURIAERT & A, MBS B AR R B BRR 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
R AT AL R .

ZERH BUHERE 777 0 AN R T AR SCRS rh 4R A A 7 R BB R LB 4 S R S BURERF 3 106 ASOTIR MRS /07 U 55437 T HOAE AT ERAIE
KR I HARL MR Ui B KRS s R 54T
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