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1. Systick FIZEFPLR FE R} LI

1.1. Systick T{EJR 7

Systick( & 4t 2 I 28) /& ARM Cortex M3/M4 PIAZ I —AN9M5E, [RUNFTA ) CM3/M4 Y Z IV B R LR A A X
ANERES, IXRRAE CM3/M4 B AL AT DR B R . R G0 8% — MOH T 5 LR A &R G0 A I
], YERE OS ML BR R ST 45 43 I £ 4%, Systick &I 23 2 ANtk B2, DLEF cM3/Ma NE LT H
—AREEY, JFFHERERPEEN .

%5 Project Explorer &2 = B [ sTM32F103RETS.oc [€] main.c 8] startup_stm32f103rbbes &2

125
126 g_pfnVectors:

~ [ STM32F103RBT6

4 Binaries 127
.word _estack
» fall Includes .word Reset_Handler
v (2 Core .word NMI_Handler
5 @& Inc .word HardFault Handler
.word MemManage Handler
v S .uord BusFaulf_Handler
> [g gpio.c .word UsageFault_Handler
» [§ mainc -word @

-word @

-word @

.word @

.word SVC_Handler

> .word DebugMon_Handler
.word @

» [ stm32fiac hal msp.c
[€ stm32flaodjtc

> [ syscalls.c
[£] sysmem.c

> [ system_stm32flxxc

~ = Startup
- [5] startup_stm32f103rbtxs

(2 Drivers
> (= Debug
n STM32F103RBT6.ioc
[Z] STM32F103RBT6 Debug.launch
[T STM32F103RBTX FLASH.Id

.word PendSV Handler
:
-word WWDG_IRQHandler
.word PVD_IRQHandler
.word TAMPER_IRQHandler
.word RTC_IRQHandler
.word FLASH_TRQHandler
.word RCC_IRQHandler
.word EXTI@_IRQHandler
.word EXTI1_IRQHandler
.word EXTI2_IRQHandler

Systick f&—> 24 LA ) R THELSS, A5 Systick M EPUE Rk — AN, LR 1, Bk
1145 Systick IR BRI BN R GiT 8 HCLK(72MHz), IX PR SRS BT 1/72M F Systick LT E s 2
Pk 1, M R A A A A B RO 0 I, RGUE R Bt AR — b, X FERRA R T . 2
J& CPU H Bl Hr e i B 388 H i W s B P A 5

#89  SysTickiz$|RiRZ25778% (Hiht : 0xE000_E010)

g &% XM HAE B

16 COUNTFLAG R 0 e B A AE MRS, SysTick 83| T
0, WELY 1. WmPERGLLL, %00 B il F

2 CLKSOURCE | RW O O=4h A B ESTCLK)
1= B (FCLK)

- TICKINT R/W 0 1=SysTick {# 35 0 B 7™ 4 SysTick 53 43K
o=#c3 o i EahfE

0 ENABLE R/W 0 SysTick 5 I & i i £

#8.10 SysTickiE¥EaR¥(E =778 ( Mihl : OxE000_E014 )

i &% *M  HiE B

23:0 RELOAD R/W 0 YR TN, M TRAR {

Systick A7 I B AT ik e, JEILRCE Systick 12 KOIR A AR A7 &% LB

Several prescalers allow the configuration of the AHB frequency, the high speed APB
(APB2) and the low speed APB (APB1) domains. The maximum frequency of the AHB and
the APB2 domains is 72 MHz. The maximum allowed frequency of the APB1 domain is

36 MHz. The SDIO AHB interface is clocked with a fixed frequency equal to HCLK/2

The RCC feeds the Cortex® System Timer (SysTick) external clock with the AHB g]ggis
(HCLK) divided by 8, The SysTick can work either with this clock or with the Cortex® clock

(HCLK), configurable in the SysTick Control and Status Register. The ADCs are clocked by
the clock of the High Speed domain (APB2) divided by 2, 4, 6 or 8.

The Flash memory programming interface clock (FLITFCLK) is always the HSI clock.
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12, WERHT

.F-igure 3 (Elbc.i: tree

ta DG
LSIRC 32 kHz "
| isco (]
[l
LN
o RTC and LCD
05C32_oUT
LSE 0SC
32,768 khz
0SC32_IN
L
HSE
MCo v PR
L 1118 | |svscik =
H —
0 AHE bus, , memory and DA
P ( Clock ) B0MHz, i i
source
L ¥ HHE HCLE l FCLK Cortex: fres running clock
QSC_0OUT HEE O30 P LR I
\ 112_512 ;
448 MHz i x 6 Cartex sysiemn tmer
0SC_IN Clock aMHz L MSi
ekt | | (ELESASR il
80MHz 1124516
HEIRC
18 MHz
o
SYSCLE:
—
MESIRC ;
100 khz - 48 Wbz srse
Lg
LEE
o
(=]
{ g T
fveoEse {77 ]-{PLLSACLK 11.2,4.8,18
oL PLLUSRICLK
TR PLLCk
1 LEE
Py M TR T S
1| PLLUSBICLK MSH_\' 4B MMz clozk 1o USE, RNG, SDMMC
TRl PLLADC CLEC

) smn—h ta ADC
//

HSI RC o SAl1
4B MHz
HSi

RS

i

SAIN_EXTCLE

MEIBBEENZ
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1.3. Systick ZFP 2% FERT LI

Systick b IR (SN A RIE BT A0 1A,  HEI RGEER AL A& HSI SR AL i)

main() -> HAL_Init() -> HAL_InitTick() -> HAL_SYSTICK_Config() -> SysTick_Config(SystemCoreClock / (1000U /
uwTickFreq)

__STATIC_INLINE uint32_t SysTick Config(uint32_t ticks)

if ((ticks - 1UL) > SysTick_LOAD RELOAD_Msk)

return (1UL); /* Reload value impossible */
SysTick->LOAD = (uint32_t)(ticks - 1UL); /* set reload re /
NVIC_SetPriority (SysTick IRQm, (IUL << _ NVIC_PRIO_BITS) - 1UL); /* set Prio /stick Interrupt */
SysTick->WAL = @UL; /= Load the Sy Counter Value */
SysTick->CTRL = |

SysTick CTRL TICKINT Msk |

SysTick_CTRL_EMABLE_Msk; /* Enable SysTick IRQ and SysTick Timer */
return (BUL); /* Function successful */

AN ASHC B 5 EBT WAL Systick

main() -> SystemClock_Config() -> RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE_PLLCLK;
HAL_RCC_ClockConfig() -> HAL_InitTick() -> HAL_SYSTICK_Config() -> SysTick_Config(SystemCoreClock / (1000U /
uwTickFreq)

kL
_ HAL_RCC_SYSCLK_CONFIG(RCC_ClkInitStruct->SYSCLKSource);

/* Get Start Tick */
tickstart = HAL GetTick();

while (_ HAL_RCC_GET_SYSCLK_SOURCE() != (RCC_ClkInitStruct->SYSCLKSource << RCC_CFGR_SWS_Pos))
if ((HAL GetTick() - tickstart) > CLOCKSWITCH_TIMEOUT VALUE)

return HAL TTMEQUT;

/* Update the SystemCoreClack global variable */
SystemCoreClock = HAL_RCC_GetSysClockFreq() >> AHBPrescTable[(RCC->CFGR & RCC_CFGR_HPRE) >> RCC_CFGR_HPRE_Pos];

/* Configure the source of time base considering new system clocks settings*/
HAL InitTick(uwTickPrio);

return HAL_OK;

SysTick_Config(SystemCoreClock / (1000U / uwTickFreq)
= SysTick_Config ( 72 000 000 / 1000U / HAL_TICK_FREQ_1KH )
SysTick_Config (72000) ==> SysTick->LOAD = 72000;

SysTick FIIFBHEN 72MHz, Bl 1 Fhoh Bk 72M DXkt s 110 0 I 3520 AU B %5 47 4% (LOAD) ) (1 10 B
472000, RIEESR 72K AR A derh s IRRE R TR (AT RS LS . 72K/72M=1/1000 Fh=1ms .

XFEFRATALRE BT Systick 52 I 8% ) P IR S PP IR SERT T
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STM32F103RETE
> 4 Binaries
> @l Includes
~ & Core
> @& Inc
~ (&= Src
> [ gpioc
> [8 mainc
5 [ stm32flxx_hal msp.c

> [g sysmem.c
> [ system_stm32fbocc
~ [= Startup
> [§ startup_stm32f103rbix.s
> (& Drivers
> (= Debug
m STM32F103RETG.I0c

STM32F103RET6 Debug.launch
5 STM32F103RBTX FLASH.I

HAL_Delay()ZZ F0 2% SiE i S -

FETHE, NESIG ENEEA T, RS AR AAS DA 200 S kA 3%
CopyRight(C) 2021 ¥ 7= VI B Rl 56 =
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10z /7 UBEK WWUE CNU UEDUEMONLTOr_.Nun @ 7/
163 /* USER CODE BEGIN DebugMonitor IRQn 1 */

164

165 /* USER CODE END DebugMonitor_IRQn 1 */

166 }

167

1688 /**

169 * @brief This function handles Pendable request for system service.
178 */

171= void PendSV_Handler(void)

172 {

173 /* USER CODE BEGIN PendSV_IRQn @ */

174

175  /* USER CODE END PendSV_IRQn @ */

176  /* USER CODE BEGIN PendSV_IRQn 1 */

177

178 /* USER CODE END Pendsv_IRQn 1 */

179}

180

1816 /**

82 * {@brief This function handles System tick timer.

n =
154 void SysTick Handler(void) |
1

AS
186 /* USER [CODE BEGIN SysTick IRQn @ */
187 f
188 P SysTick_IRQn @ */
189
190 IN SysTick_IRQn 1 */
191
192 /* USER CODE END SysTick_IRQn 1 */
193 }

[ sTM32F103RBT6ioc [ maine  [[d stm32fhochale 52|  HSTMa2R03ReTGIoc [ maine [0 stmiadftiochale b
s . - - = 3598 /**
290 * implementations in user file. 36@  * @brief This function provides minimum delay (in milliseconds) based
291 * Brety Nane 31 on variable incremented.
Y f@m / 362 = @note In the default implementafion , SysTick timer is the source of time base.

weak void HAL IncTicl((vo:id)I

uwTick += uwTickFreq;

2988 [*+

299 * fibrief Provides a tick wvalue in
Ell] * f@note This function is declare
381 * implementations in user
382 * [retval tick value

383 *:

3845 __weak uint32_t HAL_GetTick(veid) |
3e5 T

386 return uwTick;

397 }

388

It is used to generate
is incremented.

terrupts at regular time intervals where uwTick

__weak to be overwritten in case of other
r file.
* @param Delay specifies thyf delay time length, in milliseconds.

* ficetval None
N

__weak void HAL_Delay(uint32_t Delay) |

uint32_t tickstart = HAL GetTick();
uint3z_t wait = Delay;

illisecond.
as _ weak to be
de.

/* Add a freg to guarantee minimum wait */
if (wait < HAL_MAX_DELAY)

wait += (uint32 t)(uwTickFreq);

while ((HAL GetTick() - tickstart) < wait)
{

¥
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2. TYRPRIERS SEBL

HAL £ PR 8R4 BRI 3L HAL_Delay() BEATZZF0 2% HIRERT, 1H 2 7E SEFR IO FF R H A I 75 B 3T BN R I3
FOL M ZERT, N T RIATIG B SLILA) DHT1L SRR S AL Begs RAEE IR Bh 25 . AR TG R — ANl F e i 3% TIm4a

UMD O HISE RS -

2.1.

STM32L433 [k T B Systick 2T 8 LAAh, BAMNESR 6 ANERES: TIM1. TIM2. TIM6. TIM7. TIM15.

TIM16. TIM6. TIM7 J& 4™ 16 K71 H B FEA e i 28, 1]

STM32 BT 8N4

AR, REVE AR AR DM 2 5 S s 15 !
FT: QQ281143292

RSB e N 4, BR T DR LAMERESE PWM T, 3R ORIE NS 45 1 IR B ok 2 2

B TR PR PR AT I TIMG SR SEIW us ZX ¥ 5E B D Rg

29.2

TIM6/TIM7 main features

Basic timer (TIM6/TIM7) features include:
e  16-bit auto-reload upcounter

e 16-bit programmable prescaler used to divide (also “on the fly") the counter clock
frequency by any factor between 1 and 65535

*  Synchronization circuit to trigger the DAC
* Interrupt/DMA generation on the update event: counter overflow

Figure 325. Basic timer block diagram

Internal clock (CK_INT)
TIMxCLK fromRCC ——————— &

Trigger L te DAC
controller
[ Conra ] Reset, enable, Count

CK_PsSC PSC CK_CNT

Uega

Auto-reload register

Stop, clear or up

ul

| prescaler |

|+ CNT counter

Notes:

Preload registers transferred
to active registers on U event
according to control bit

Event

4

Interrupt & DMA output

MS33142V1

HestEEm /], M TIM1. TIM2. TIM15. TIM16
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STM32L433CBT6 )5 H datasheet 12 T-HF#h# (K56 B, FRATAT LLEF TIM2,6,7 iEF
APB1 &%k I, 1 TIM1,15,16 NS T APB2 M4k |

Figure 3. Clock tree

to IWDG
LSIRC 32 kHz

== 67—
to RTC and LCD

0SC32_ouT

L | s
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o PWR
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| e 1352
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i
E
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2
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—

to APB1 peripherals

o —
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L ]
PSE =
HSH
SYSCLK: o ui"g[;
to LPUART1
MSIRC Hs:—Et '—-——
100 kHz — 48 MHz sysCLk—| xu: :2;::;
—
Lst
LSE to LPTIMx
HS x=12
"5'—_D—'
1o SWPMI
MsI
e pCLK2
PLL ™ HSI e ‘V APBZ N
PRESC to APE2 peripherals
veo I PLLSAICLE |‘ ERese, ‘| | loAPB2 P
i o] {ELLUSBICLK e =
1a xlorx2 pe——=
I TRILPLLCLK | @
~

FEFATHIIS PP BCE P, APBL AT APB2 2R FRIJIR A4 1 B O 80MHz, Jir LA TIM6 (1
NI 80MHz, 45T R HATTE I &% 1 e B R v LA R

Clock Configuration Project Manager
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2.2. STM32CubeMX BC B

TORD 2 AR SE IR p A B 5 3R AE, AT CPU IEWHATREY, KIEFEK RS
(K TAERER, B DASRAT T3 BP0 (¥ S I At A 1 ] P AR 5. "R T & STM32CubeMIX [ABC L -

(€ main.c BearkEl.ioc &1
Pinout & Configuration

Clock Configuration

~ Software Packs
4

&8¢ TIME Mode and Configuration
Activated

[] One Pulse Mode

N

Configuration

L ings

s ® DMA Settings
@ Parameter Settings

TIVM16 Configure the below parameters -
. o
Qfsearch (GirF] | © .,\ S0MHz/((80-1)+1) = 1MHz L
~ Counter Settings
Connectivity > Prescaler (PSC - 16 bits value){80-1
Counter Mode Up
Multimedia 4 Counter Period (AutoReload |1
. auto-reload preload
Security ? ~~ Trigger Output (TRGO) Paramsters
Trigger Event Selection Reset (UG bit from Tix_EGR)
Computing >
Middleware >

v ECE TS TIM6 i AN BT £y APBL B 4§ 80MHz, X ANIH X} 8 i 2% >k i SE7E KR,
X FE B N T3 #i: CK_CNT = TIMXCLK/(PSC+1)=80MHz/(80-1+1)=1MHz;

v RPRERT L @I B TIM6 E BT #RIF ARR(FH B E R E A AF) A, hnT DARC e i
PSR ARR=1/IMHz = 1us

Bt B 4T 5 1% Crl+S ZEHT A AR -

TIM_HandleTypeDef htimé;
/* TIM6 init function */
= void MX_TIM6_Init(void)
{
/* USER CODE BEGIN TIM6_Init @ */
/* USER CODE END TIMG Init @ */
TIM_MasterConfigTypeDef sMasterConfig = {8};

/* USER CODE BEGIN TIM6 Init 1 */

/* USER CODE END TIM6_Init 1 */

htim6.Instance = TIMG;

htim6.Init.Prescaler = 88-1;

htim6.Init.CounterMode = TIM COUNTERMODE_UP;

htim6.Init.Period = 1;

htimé.Init.AutoReloadPreload = TIM AUTORELOAD PRELOAD DISABLE;
if (HAL_TIM_Base Init(&htime) != HAL OK)

Error_Handler();

sMasterContig.MasterOutputTrigger = TIM_TRGO_RESET;
sMasterConfig.MasterSlavetode = TIM MASTERSLAVEMODE_DISABLE;
if (HAL_TIMEx_MasterConfigSynchronization(&htim6, &sMasterConfig) != HAL OK)

{
Error_Handler();

}
/* USER CODE BEGIN TIM6_Init 2 */

/= USER CODE END TIM6_Init 2 =/



JEARLFE s ARSCRY R 2 SEI S 90 L 35, ARSI S WAL, SRV AR A NS DT T 2K 43 52 5L 47 !
CopyRight(C) 2021 E =M BRI = www.weike-iot.com ¥ T.: QQ 281143292

23.  FERTE¥ delay_us()SZHL

EEY time.c Y5 SCHF, EAER BRI delay_us() B :

B tim.h JE SO, EAENL BRI delay_us() bR US BH
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2.4. main() R RS SL I

main BRI PEPR R AR, B4 us ZRAGIE I RN AT SE AT, B DABRA AR X Ll I 76 3% 2
UORSZI Led FERDBH AR — K.

2.5. BAT IR

PRI PR BT, WL Led KTHPIRERA, BHREZ 1 BN —X.
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3. WEREARAF A

3.1. s 22 A4

NS 25 (beep/buzzer) & — M — AL S5 HO BT IR 4%, SRATELULAR R AE A, T BT T
THEHL ATEINL, $RES . BTIUR. NER TS SR MRS, g
SRR B, AL R . TR AR ARG R R #l A

NS % ) Dy I rL e 3 T P e S 8 T R S AR .

1 RS, 5y s 2 b 2R A8 S RIS f . PHHTULRCES S IE S A
Sh5ERE AL, A NS 4R b 7o BN ROt AR o 25 1R A R R R B AR
BRI . B (1.5~15V Bt LAEHE) 28R & IR, fi i 1.5~2.5kHZ
& HE S, PHTUCRCARHESD s rRLBEn o R 7 o T LIS oy B BARR Y R HR B IR 4 [ H
Wi A R R, 72 B e v B 9 T B _E AR R R AR A M S A AL B S, 75 SR R BN AN
FioRfE— i

2. rfgaCieng gy RELSCIENS G thIR G 4% . FMIZRIEl. WhBk. RSN SO eSS . 2
WG, IR e A RS E S R R 2 R, A2 R A . RSN
e F T AR A LA FI N IR B A 7

— PN % AR AR 75 B4 A — DRI AR GIR(PWM J7 ) 4 2Rk A, I
Tl 7 A7 YR BN 2 5 JC YR NS 2% P A, X LAY YR AR R RTINS 4R FLUR

> AURIENG 3R AR R G UR, BT DL (e T AR T s, BT RSP
> TTCURIE NS 8% N AN R IR, BEAVE T JCiE A H g, a2 2K~5K T R BRENE

AN SR ORIRA BT, ROV RN SR I, KRBk, ERESERE
B, B TSNS NI EIRGIR, WIS T B A ds, A i
REMCRINE T A RER S, (HIXMURPA R Al £, KRR DU« 2RO R R iy ”
SR CRBOR.
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3.2. NS 2% [ 7 ]

T BearKEL JTACHR R BE &) g ng 25 i) re B 18T, |1 R BRI RIE 32 PAL A AR 1 o

/—\ .
KB 1358050
s

FEZIF R EBATR R TP 4%, B9 N H-RENT 2 A 454 V5 £ 20HZ--20kHz 22
], SRy 3] 7 248 PAL Eﬁiﬂﬁﬁ%ﬁ%% PWM Tjfed i Lhfg, Hth—A> 2.4KHz 24 1)
PWM J7 NS S 2 R 75 1, L T8 PWM SRR AT DL B IS B 1) 5 6 1o

3.3. STM32 Eff 22 5 PWM

RBARAEIE L 5V BRIRIEHIAT e, A MEGMNE R SR I — DA AP, s e
R, JTHRER SN &G — %k, e PWM BT . e AR # R, ﬁ’ﬁm%ﬂ%*
NP BORAE 1s WA 0.5s FT0F 7340 0.5s 5], IXFERFEE T &%, ATl MR, RogiXnf
AR (1HZ) K18 NI SZAF BIAET AR -

W R FRA AR 5 — S F] 1KHz, XEHEZ 1ms N 0.5ms FF. 0.5ms ‘K, HB4 BLEFAT
BTN BRI AR o FRATTENTE, AR S — e, AR AR, Bril, XMRE
BT BINER, REBTHEE RE R4, BATVE BIIFRAT B2 XA TAE R .

PWM(Pulse Width Modulation, ki 5 & 1 i) & e ik Xf — R 40 ik v 1) 5 BE b AT R 1),
T FEE R CBERARCLIEE) o £ PWM BLA A EE 1KLL ARE.

> PR 1A T R S B

> HEWELREAE AN, 554w PR E S IR EAME S F R E e, Bilin
TEIFTRE PWM BT S HEA 25%, 1 7 & 48 5 25 HEoA 50% 10 PWM I .

3ms K & WP
¢

— - -

fie e p—7

4% L R 25%(E
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PWM TEIR Z 37 G HR A A2 L3 Rl & AU A D HL i &Tuﬁmﬁéﬁlﬂﬁi
[ S A SR K Rl = N T }E/ S rl AN KRR A A,
JE5E PWM [RAIR LR T 3ATT NIRRT, %Tﬂi%tﬂwﬂk}%fﬂ%o %TEW»J%J‘&%E%T“FH,
AT R Y SRR E) . EALIKSD . AR, IHELE RS SA N .

STM32 [{J5ERT 2355 7 TIM6 Fl TIM7 (A B 88 ) 2 4b, HoAth (1) 52 I 22 48 0) LA 45 PWM
. Hod, EZUEREE TIM1. TIM8 B LLIER P24 7 6 PWM Far T e i8S E) DAL
B P24 4 B PWM B, IXFE STM32 i 2 7] LLEIE P24 30 #% pwM Farih o L AR T
KB :

CNT

ARR |-
CCRx /

1£ STM32 [l FH s i 4% 5 A B 5 A7 8%

>  ARR(Auto-reload register, HzhEIEHFA%) LD 16 MHIF A, X REEE T HE
RETH BB KB . i BAE RS 7 AR W, 24 AR IR X M A R R A AR R H R R

>  CCR(Capture/Compare Registers, f#i#k/ti75 /7 4%), CCR 5 e R AT ELEE: Wi
CCR KU H -, Sz W4 H v P ol 248 CCR B AT LA PWM (1 (5 =5 B

W KRR, 78 STM320433 X Hith i LRt 7 6 ANt s, JHignd 38 B8 1%
JiHl PAL BT DIAE N TIM2_CH2 ffi A, B FRATTEE LB e 28 T 4F X 75 D B 1 it TIM2 52 i 2811
CH2 JEE ¥t pwMm BI AT,

Pinout & Configuration Clo
v Software Packs v Pinout

1
PA1
Reset_State

ADC1_ING

LPTIM2
RTC
Tim1

= 12C1_SMBA
LCD_SEGO
] OPAMP1_VINM

1LPT”W ) COMP_INP

TiM2
TV SPI_SCK

M1 CHIN
M7
V15 j [z USARTI_RX

USARTZ_DE
TiM16 - =

USART2 RTS HSARTL-TX
A | GPIO_ Input

GPIO_Output

Connectiity > i N S IMI32L433CBTx
EVENTOUT
N GPI0_EXTH

=
2
v
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3.4. STM32CubeMX Bt B

B SEHE B F BE TIM2, ik Channel2 % PWM . IX B PAL &5 BIFIR 25 5 4 158 B A TIM2_CH2
et 1.

Pinout & Canfiguration Clack Configuration

v Software Packs v Pinout

TIM2 Mode and Configuration 4 2 Pinout view System view
Slave Mode [Disable ] -
Tz
Trigger Source [Disable ~] = § =
3 5 T
Clack Source ‘DISED\E V‘ 5 & &
Channel1 [Disable ~] - !
& Channel2fP\W Generation CH2 | ]
LETIM1 Mel3 [Disable ]

Channel4 |D\sab\e V‘ Keyl

e/s [Disable

i Use ETR as Clearing Source [Disable

M7 O xor

RCC_OSC_IN

M5

b [ One Pulse Made SC_0SC_ouT AT

USART1_TX
Connecthity >
STM32L433CBTx

Miiiedis > Configuration \ e
Securty 5 Rese! Configuration
Computing >
Middioware 5 [lConfigure the below paramsters

N PWM 2 R T, A B GPIO TN LB IR NS 85 R K A

Pinout & Configuration Clock Configuration
v Software Packs v Pinout

GPIO Mode and Configuration i Pinout view

IWDG
NVIC
RCC
sYs
TSC
WWDG

[ Show only Modified Pins

Keyl

Analog e RCC_OSC_IN

- 2C_05G_OUT USARTI_RX.
ADC1

COMP1
COMP2

Bech STM32L433CBTx
OPAMP1

LQFP48

USARTI_TX

Timers N

- PA1 G

LPTIMI
LPTIM2
RTC
™

v TIM2 GPIO mode ‘Ahemate Function Push Pull v‘
MG
Mz GPIO Pull-up/Pull-down [Puit-down ~]
M1
TIMIG

Maximum output speed [Eow ~]

User Label (Be=p ) |

Cannectivity >
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STM32L433CBT6 )5 H datasheet 12 T-HF#h# (K56 B, FRATAT LLEF TIM2,6,7 iEF
APB1 &%k I, 1 TIM1,15,16 NS T APB2 M4k |
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R 2% R P KM S (7 () 55 PWM it R BIRAH O, L AR MIRAE 2.7KHz Jo Ay, A
e U N RIRATR B AR AN 2 L

Pinaut & Configuration

v Pinout

al ] e TIM2 Mode and Configuration : £ Pinoutview = System visw
s |

Sytem Gore 12 Slave Mode [Disable ~]
. / Trigger Source [Disable ~]
DMA Clock Source  [Disable ~]
GPIO
Channel1 [Disable V]
IWDG
Nvie Channei2 [PYM Generation CH2 ]
Hte Channel3 Disable <]
sYs
Ts¢ Channel4 [Disable V] Koyt [e
s ombined Channels [Disable |
Use ETR as Clearing Source [Disable ~]

Analog RCC_OSC_IN

Configuration CC_0SC_OUT USART1_RX

USART1_TX

STM32L433CBTx
LQFP48

Configugthe below parameters

alf tHE ® © \ [ Besp |
bl Counter Ssttings A
Prescaler (PSC - 16 bits value) 80-1 4 80MHz/80=1MHz

LPTIMA Counter Mode Up
tpﬂmz | Counter Period (AutoReload Register... 370-1 |  1MHz/370 ~= 2.7KHz
RTC Internal Clock Dision (CKD) No Diision
M auto-reload preload Disable
~ Trigger Output (TRGO) Parameters
TIVs Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
Tz Trigger Event Selection TRGO Reset (UG bit from TiMx_EGR)
TIM15 ~ Clear Input
TIM16 Clear Input Source Disable
~ PWM Generation Channel 2
Mode PWM mode 1
Connectivity > Pulse (32 bits value) 185 ] dmtk: 50%
Output compare preload Enable
Multimedia > Fast Mode Disable
CH Polarity [Figh 7 ® Ll & I} o Q

v ECE AT TIM2 TN B APBL Bl 80MHz, 3X A8t 5 i 8% SR i SE7E AR,
X F B AN TR CK_CNT = TIMXCLK/(PSC+1)=80MHz/(80-1+1)=1MHz;

v lCE PWM B BT TIM2 2R ER I ARR(H B 25 355 47 WO E AT LAV PWM %
i, X BAHLEENS 22 TAELE 2.7KHz, MJ: ARR=1MHz/2700 ~= 370

v OERE ST XEEANNE SN 50%, N Pulse=370/2=185
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RN B Crl+s XI5 B 34 k.

E STM32CubelDE - BearKE/Core/Src/tim.c - STM32CubelDE
Fle Edit Source Refactor Navigate Search Project Run Window Help

i~ S iE S BRSSP ETIH R e D
£ Project Explorer i3 § = O [@mainc [Gusarte  [fusarth [ BearkEioc  [€ timc 32 [H fimh ¢l gpio.c
~ [T BearkE /% TIM2 jnit function */
i = void MX_TIM2_Init(void)
> %, Binaries 1
R Includes
~ @8 Core /* USER CODE BEGIN TIM2 Init @ */
? & Inc /* USER CODE END TIM2_Init @ */

v (& Sre
» B gpioie
» [@ mainc
> [8 stm32ldxchal_ msp.c
> [g stm32ldxx_it.c
> [8 syscalls.c

TIM MasterConfigTypeDef sMasterConfig = {@};
TIM OC_InitTypeDef sConfigoC = {@};

/* USER CODE

EGIN TIM2 Init 1 */

/* USER CODE END TI'-:Z_II’\it 1*/

htim2.Instance = TIM2;

htim2.Init.Prescaler
htim2.Init.Countertodg = TIM_COUNTERMODE_UP;
htim2.Init.Pericd

htim2.Init.ClockDivisTon = TIM_CLOCKDIVISION DIV1;

s [& sysmem.c

system_stm32l4ucc

> [g I.ISEF!-E-\: htim2.Init.AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DISABLE;
) G Startup if (HAL_TIM_Pw_Init(&htim2) != HAL OK)
5 Drivers T
» & Debug
[ Bearkeioe sMasterConfig.MasterOutputTrigger = TIM_TRGO_RESET;

sMasterConfig.MasterSlaveMode = TIM MASTERSLAVEMODE_DISABLE;

TrearkE: Dicbug lannch if (HAL_TIMEx MasterConfigSynchronization(&htin2, sMasterConfig) l= HAL_0k)|

[ STM32L433CBTX FLASH.I
Error_Handler();

sConfIMRC.0CMode = TIM OCMODE_PHML;

sConfigoC.Pulse

sConfigOC.0CPolarity = TIM_OCPOLARITY_HIGH;

sConfigOC.OCFastMode = TIM_OCFAST_DISABLE;

if (HAL_TIM_PWM_ConfigChannel(8htim2, &sConfigdC, TIM_CHANNEL_2) != HAL_OK)

Error_Handler();
¥
/* USER CODE BEGIN TIM2 Init 2 */

/* USER CODE END TIM2_Init 2 */
HAL_TIM_MspPostInit(&htim2);

3.5. IS AR IRAE R

EEK tim.c SCIHF, TIN5 RS 25 452 4 2R 25 beep_start() S5 E, Horh times DAy Mg Rt 25 J1IK,

interval JYMi . {57 [T HS ] 1) & -

/* USER CODE BEGIN 1 */
void beep_start(uint8_ t times, uintlé6_t interval)

{
while( times-- )
{
/* Start buzzer */
if (HAL_TIM_PWM_Start(&htim2, TIM CHANNEL 2) != HAL_OK)
{
/* Starting Error */

Error_Handler();

HAL_Delay(interval);

/* Stop buzzer */
if (HAL_TIM_PWM_Stop(&htim2, TIM_CHANNEL_2) != HAL_OK)
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BT tim.h, TRAN BN SR ER A R R A I -

3.6. main() R RS SL I

B main.c ST, BRI printf() BRI A :

3.7. BAT IR

it BeFIFEFHB TR, RGUHE AN LR U BN 20 2 1.
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