[lpoaBUHYTLIE TAaUMepP.I
Ha STM32F1xx

KTo, noyemy n 3a4em?



KTO?

* B mukpokoHTponnepe stm32f103 nmerotc4d
2 NPOABUHYTbLIX TanMepa

* TIM1
* TIM8



[loyemMy OHUM Ha3bIBaAKOTCA
NPOABUHYTbIMA?

Kak n octanbHble Tanmepsbl, TIM1 1 TIMS8
NO3BONAIOT:

« 3axBartbiBaTb LUNM-curHansl
 BoiBOguTh LUAM-CcurHansi
* CyuTaTtb BBEPX/BHN3/BBEPX-BHN3

* IameHATb YacToTy paboTbl, Nepuos 3anonHeHns
nTao

« CUHXpPOHN3MpPOBATLCA APYr C APYrom (ans
yYBENUYEHNSA pa3psaHOCTU, Hanpumep)

HO!



[loyemMy OHUM Ha3bIBaAKOTCA
NPOABUHYTbIMA?

BbiBOAUTL Ha BbIXO4bl MUKPOKOHTpPOMNNEpa
komnnemeHTapHblv LUMM-curHan c HacTpamBaeMbiM
«MepTBbIM BpeMeHEM»

3agaBaTb CHETUYMK NMOBTOPOB, KOTOPbLIW MO3BOSUT BbICTaBMATb
donar npepbiBaHUS Yepes 3agaHHOEe KOSTMYECTBO
cpabaTtbiBaHU cODbITUA, MOPOXKAAIOLLErO NpepbiBaHNE
(NnepenonHeHunsa, Hanpumep)

ObpabaTtbiBaTbh AaHHbIE C KBaApaTypHOro aHKodepa n garduka
Xonna

CbpachbiBaTb BbIXOObl MUKPOKOHTPOSSIEPA, Ha KOTOPLIE
BbiBOgMnca LUMM B npeayctaHoBneHHoe COCTosHME Reset

Ncnonb3osartb [pamon ocTyn k [Namatn no ntobomy nosoay,
onncaHHOMY paHee



Figure 52. Advanced-control timer block diagram
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3a4yeM OHU HaM HYXXHbI?

1) Npn ynpaBneHun nosilymocToM Ha
nonesbIX NN IGBT TpaH3ncTopax
HeobXoaMMO A0XUOaTbCs NOSTHOIo 3aKprTI/IFI
OQHOro TpaH3nCcTopa NOSIyMoCTa Nepea—
OTKPbITUEM BTOPOIro, MHa4e 06a TpaH31/|CT$pa

GyayT OTKPbITbI M TOK MOTEYET HYepes HitX;'

MTHOPUPYIO Harpysky.
C oM nomoraet
MEpPTBOE BpeEMS




3a4yeM OHU HaM HYXHbI?
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1, 5 — BbIXO[, Ha HArpy3Ky pﬁ_J K '

2, 7 —o0Lwasa To4dka (3emns) 7
3 — HanpsHKeHue NUTaHus rnosiymocTa
4, 6 — yrnpaBnswoLLne CUrHasbl Ha KIo4KM rnosiymocTa
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3a4yeM OHU HYXHbI?

2)CunTbIiBaTh NOKa3aHUs ¢ JaTymMkoB Xonna
UINn KBaapaTypHOro aHKoaepa

| | Cocrosanue |Ka A|Kanan B
1 High Low
.| | |
2 High High
] 3 Lov High
8 {
‘ 4 Lov Low
1234




3a4yeM OHU HYXHbI?

Figure 95. Example of hall sensor interface
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Figure 93. Example of counter operation in encoder interface mode.
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3a4yeM OHU HYXHbI?

3)[MpepblBaHMA nocne 3agaHHOro Ynucna

~ Figure 72. Update rate examples depending on mode and TIMx_RCR register settings
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Kak nx HactpouTb?

1) 3anyckaem TakTupoBaHue Tanmepa
RCC_APB2PeriphClockCmd(RCC_APB2Periph_TIMx , ENABLE);
2) CosgaéMm aK3eMnndap CTPYKTYPbl OCHOBHbLIX HACTPOEK Tanmepa

TIM_TimeBaselnitTypeDef
3anosnHaem eé nong, rnaas Ha eé onpeaenenue B hanne stm32f10x_tim.h

typedef struct
{

uint16_t TIM_Prescaler; /*!< Specifies the prescaler value used to divide the TIM clock.
This parameter can be a number between 0x0000 and OxFFFF */

uintl6_t TIM_CounterMode;  /*!< Specifies the counter mode.
This parameter can be a value of @ref TIM_Counter_Mode */

uint16_t TIM_Period; /*1< Specifies the period value to be loaded into the active
Auto-Reload Register at the next update event.
This parameter must be a number between 0x0000 and OxFFFF. */

uint16_t TIM_ClockDivision;  /*!< Specifies the clock division.
This parameter can be a value of @ref TIM_Clock_Division_CKD */

uint8_t TIM_RepetitionCounter; /*!< Specifies the repetition counter value. Each time the RCR downcounter
reaches zero, an update event is generated and counting restarts
from the RCR value (N).
This means in PWM mode that (N+1) corresponds to:
- the number of PWM periods in edge-aligned mode
- the number of half PWM period in center-aligned mode
This parameter must be a number between 0x00 and OxFF.
@note This parameter is valid only for TIM1 and TIMS. */
} TIM_TimeBaselnitTypeDef;

3) Beizeatb TIM_TimeBaselnit



Kak nx HactpouTb?

4) Co3pgaém aKk3eMnnap CTPYKTYpbl HAcTpoek Output Compare Tanmepa
TIM_OCInitTypeDef
3anornHsaem e€ nong, rnaasa Ha eé onpeaerneHue B danse stm32f10x_tim.h

typedef struct

{
uintl6_t TIM_OCMode; /*!< Specifies the TIM mode.
This parameter can be a value of @ref TIM_Output_Compare_and_PWM_modes */

uint16_t TIM_OutputState; /*!< Specifies the TIM Output Compare state.
This parameter can be a value of @ref TIM_Output_Compare_state */

uint16_t TIM_OutputNState; /*!< Specifies the TIM complementary Output Compare state.
This parameter can be a value of @ref TIM_Output_Compare_N_state
@note This parameter is valid only for TIM1 and TIMS. */

uintl6_t TIM_Pulse; /*1< Specifies the pulse value to be loaded into the Capture Compare Register.
This parameter can be a number between 0x0000 and OxFFFF */

uint16_t TIM_OCPolarity; /*!< Specifies the output polarity.
This parameter can be a value of @ref TIM_Output_Compare_Polarity */

uint16_t TIM_OCNPolarity; /*!< Specifies the complementary output polarity.
This parameter can be a value of @ref TIM_Output_Compare_N_Polarity
@note This parameter is valid only for TIM1 and TIMS. */

uint16_t TIM_OCIdleState; /*!< Specifies the TIM Output Compare pin state during Idle state.
This parameter can be a value of @ref TIM_Output_Compare_Idle_State
@note This parameter is valid only for TIM1 and TIMS. */

uint16_t TIM_OCNIdleState; /*!< Specifies the TIM Output Compare pin state during Idle state.
This parameter can be a value of @ref TIM_Output_Compare_N_Idle_State
@note This parameter is valid only for TIM1 and TIMS. */
} TIM_OCInitTypeDef;

5) Bbi3BaTb Anst Kaxkgoro kaHana TIM_OCxInit(TIMy, &TIM_OCInitStructure);



Kak nx HactpouTb?

6) Co3gaém aK3eMnnap CTPYKTYpbl HACTpPOek BDTR Tanmepa
TIM_OCInitTypeDef
3anosiHaeM e€ nong, rmsas Ha ee onpegeneHne B danne stm32f10x_tim.h

typedef struct
{

uint16_t TIM_OSSRState; /*!< Specifies the Off-State selection used in Run mode.
This parameter can be a value of @ref OSSR_Off_State_Selection_for_Run_mode_state */

uint16_t TIM_OSSIState; /*!< Specifies the Off-State used in Idle state.
This parameter can be a value of @ref OSSI_Off_State_Selection_for_Idle_mode_state */

uint16_t TIM_LOCKLevel; /*1< Specifies the LOCK level parameters.
This parameter can be a value of @ref Lock_level */

uintl6_t TIM_DeadTime; /*1< Specifies the delay time between the switching-off and the
switching-on of the outputs.
This parameter can be a number between 0x00 and OxFF */

uint16_t TIM_Break; /*!< Specifies whether the TIM Break input is enabled or not.
This parameter can be a value of @ref Break_Input_enable_disable */

uint16_t TIM_BreakPolarity; /*!< Specifies the TIM Break Input pin polarity.
This parameter can be a value of @ref Break_Polarity */

uintl6_t TIM_AutomaticOutput; /*!< Specifies whether the TIM Automatic Output feature is enabled or not.
This parameter can be a value of @ref TIM_AOE_Bit_Set_Reset */
} TIM_BDTRInitTypeDef;

7) BbiaBaTb Ans kaxgoro kaHana TIM_BDTRConfig



Kak nx HactpouTb?

8)Bbi3biBaem gnsa kaxkgoro npsamoro LWMM-Bbixoga
TIM_CCxCmd(TIM_TypeDef* TIMx, uint16_t TIM_Channel, uint1l6_t TIM_CCx)

9)Bbi3biBaemM ans kaxagoro nHeepcHoro LUMM-Beixoga
TIM_CCxNCmd(TIM_TypeDef* TIMx, uintl6_t TIM_Channel, uintl6_t TIM_CCx)

BAXHO!

10) ®yHKumna paspelwleHns LLUINMM-Bbixoga
TIM_CtrlPWMOutputs(TIM1, ENABLE);

11) 3anyckaem Tanmep
TIM_Cmd(TIMx, ENABLE);

12) FloToBO



duym gna ycnexa B nabopaTtopHOU

. b

paboTe

acTPOUTb TaUMep B peXxunm Center-align
acTpouTb 4-1 KaHan TanmMmepa Ha BbiBOA

LINMa c 3anonHeHnem PWM_PERIOD-1

* HacTpouThk TpuUrrep 3anycka
npeobpasoBaHuda ALl Ha nepenornHeHne
4-ro KaHana



Figure 85. Center-aligned PWM waveforms (ARR=8)
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