
Line Tracer 05
- Timer A -



1. Timer A



Timer A

Advanced Timer vs Systick Timer

- Systick timer only provides simple features
- Timer A provides rich features (PWM, …)

What we’re going to run

- Generate PWM using timer



MSP432 Timer A

MSP432 Timer A consists of

- 4 Timers TA0, TA1, TA2, TA3
- Each timer has 7 submodules



Timer A Registers



Timer A Register – CTL



Timer A Register – CCTL



Timer A Register – TAxEX0



Timer A Register – Output Modes



2. PWM Using Timer



PWM Using Timer

Previous PWM Implementation

- We created PWM signal manually
- Hard to understand source code
- Nothing can be done during the delay

while(1) {
TurnOn_LED1()
Clock_Dealy1us(1)
TurnOff_LED()
Clock_Delay1us(9)

}

LED1 Brightness 10%

while(1) {
TurnOn_LED2()
Clock_Dealy1us(8)
TurnOff_LED()
Clock_Delay1us(2)

}

+

LED2 Brightness 80%

= ?Waste of Time !



PWM Using Timer

PWM Using Timer

- Transmit the timer generated signal
- Timer takes care of everything!

Timer LED, Motor, …
Transmit

PWM Signal



DC Motor Using PWM



DC Motor Using PWM



How Do We Generate PWM Using Timer

TA0CCR0

TA0CCR3

transmitted signal

Up-Down
Toggle-Reset

toggle toggle toggle toggle

reset reset



Timer Frequency

10ms -> 100Hz

TA0CCR0

TA0CCR3



Timer Frequency

Timer Frequency = Clock Source(SMCLK) / 2^ID / TAIDX
                        = 12MHz / 1 / 8
                        = 1.5MHz
 

100Hz (PWM Frequency) = Timer Frequency / (2 * TA0CCR0) 

TA0CCR0 = 7500



Set Pin Mode



MSP432 Port Map

Motor’s PWM pins are connected to 
timer0’s 3&4 submodules 



DC Motor Interfaces



Example


