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Timers no KL25Z Timers

PIT - Periodic Interrupt Timer ] - ]

— Gera interrupcodes periddicas.

TPM - Timer/PWM Module EMi -

— Conectado a portas de I/O; possui input capture, output compare, pode gerar
sinais de PWM; pode gerar interrupcgoes.

LPTMR - Low-Power Timer

— Pode operar como timer ou contador in todos os modos de poténcia; pode
“acordar” o sistema com interrupcoes; pode sincronizar o hardware.
Real-Time Clock

— Alimentado por um cristal externo de 32.768 kHz; rastreia tempo em segudos
utilizando um registrador de 32 bits; pode gerar um alarme; pode gerar um
sinal de 1 Hz e/ou uma interrupcao; pode “acordar o sistema com
interrupcao.

SYSTICK

— Parte do Cortex MO+ Core; contador que pode gerar interrupcoes



Timer/PWM Module -

+ 3 médulos (TPMx = TPMO, TPM1 e TPM2)

— 1 com 6 canais e 2 com 2 canais . time
— Contador de 16 bits (up ou down)
— Modos: Output Compare, Input Capture e PWM Figure 5-16: The role of TPMx_MOD
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No clock selected —4-—o 18 B o B slslzslgle (-l [
Module clock ° Prescaler 16 e SIM_SCGCeé: | & £ NMel|E|E|E]|E & | ox103C
External clock-———ov\ﬁ +2(P5-1) —’B TPMx_CNT I ’ °B §
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25 TPM1 TPM1 clock gate control (0: clock disabled, 1: clock enabled)
26 TPM2 | TPM2 clock gate control (0: clock disabled, 1: clock enabled)
Figure 5-17: CMOD and PS (Prescaler) bits
Figure 5-11: SIM_SCGC6 (SIM Clock Gating Control Register 6)
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Figure 5-13: TPM=x_ CNT Register
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Figure 5-14: TPMx_CNT and TPMX_MOD registers



TPM Contador CodeWarrior (PE
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TPMx->CONTROLSn] Sl

TPM Output Compare - o= e —

T Figure 5-zo0: TPMx_ CnV (TPMx Channel Value) Register
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TPM Contador CodeWarrior (PE):

Output Compare

% Component Ins pector - TPMZ 23 % Components Library

Properties . Methods | Clock Diagram
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Counter frequency
Module counter
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DEG mode
Global time base
Counter reload on trigger
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Counter stop on overflow
Counter in Doze mode
v Channels
v Channel 0
w Channel mode
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Channel value register
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A Pin
Pin signal

Value

TPM counter clock
divide by 1

65535 D
TPM counter stopped; cutput pins...
Disabled
Disabled
Disabled
Disabled
Enabled

Enabled

Output compare
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PWM
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Input Capture

Frequéncia e Largura de Pulso
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Figure 5-27: Input Edge Time Capturing
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(b) Measuring Pulse Width in Terms of the Number of Clocks Counted by the Timer

Figure 5-28: Measuring Period and Pulse Width
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Figure 5-29: Counter Diagram

— Interrupcao



Code Warrior Processor Expert -Timers

if Init_LPTMR
& Init_PIT

iiF Init_SysTick
& Init_TPM

&) TimerUnit_LDD -

@) Timernt_LDD |-

& P

—_

_Utiliza PDD - configuracao direta

com registradores

Auxilia na configuracdo de qualquer
tipo de timer

Interrupcao periodica com qualquer
tipo de timer

} Configuracido do PWM utilizando

um timer TPM.



Code Warrior Processor Expert -Outros

nicializacdo das portas GP1O — Configuracoes

|
[ Init GPIO
3 Init_ ¥ (pull-up drive strength, filtro etc.)

@ Eitio } Configuracdo de Pinos individuais — Entrada/Saida

Componentes para importar (Wait): http://www.steinerberg.com/EmbeddedComponents/



Exercicio 1

 Monitorar entradas para aumentar e diminuir o
duty-cycle de um PWM que alimenta um LED.

Sl Aumentar o Duty
Cycle do PWM

Diminuir o Duty
Cycle do PWM

Configuracoes:

Componente PWM  —

03 i

Entradas digitais

—_—

olhar pinagem

~ Qual timer usar?
TPMO, TPM1 ou TPM2?
Qual canal?

_ Qual frequéncia do timer?

Quais pinos?

Pull-up, pull-down?

—

Desafio: Utilizar o botao de rest para controlar a intensidade do LED.



Exercicio 2

e Alterar o programa para aumentar e diminuir a
frequéncia de uma onda quadrada através dos
botdes implementados no Exercicio 1. Observar a

onda no osciloscopio. Qual é a maior frequéncia
conseguida?

e Utilize o componente do Processor Expert
Programmable Pulse Generator

3 PP;



